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Mr. Phil Noppe 
KCM Engineering 
1917 First A venue 

STATE OF WASHINGTON 
MILITARY DEPARTMENT 

EMERGENCY MANAGEMENT DIVISION 
PO Box 40955 

Olympia, WA 98504-0955 
Phone: (360) 459-9191 • FAX: (360) 923-4591 

April4, 1996 

Seattle, Washington 98101-1027 
RE: 2540037-001 

Dear Mr. Noppe: 

Regarding your inquiry about the status of Mason County's Emergency Operations Plan, which is 
their internal procedures, a copy of the December 1995 version has been received. The county's 
Comprehensive Emergency Management Plan is being reviewed currently. Jeanette Lomax 
indicates that it meets WAC 118-30 and it is being approved. 

According to the Department of Community, Trade and Economic Development's Growth 
Management Services report, Mason County has an approved Critical Areas Plan, as well. 

It is great that Mason County will have a Flood Hazard Management Plan and would look 
forward to receiving a copy. 

If you have questions or I can be of further assistance, please call me at (360) 923-4576. 

cc: Jeanette Lomax, Planner 
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PLANNING ADVISORY COMMITTEE 

for the 

Skokomish River Comprehensive 
Floor Hazard Management Plan 

-- Ground Rules --

April 29, 1992 



PLANNING ADVISORY COMMITTEE 
for the 

SKOKOMISH RIVER COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN 
- GROUND RULES -

A. Purpose 

1 . The current plan for flood control in the Skokomish Basin leaves the county and local 
residents unprepared to deal with flood conditions. The State of Washington provides 
funds for flood control maintenance projects, but to be eligible, such projects must be 
recommended in a plan that has been accepted by the Department of Ecology. The 
Preliminary Draft Skokomish River Comprehensive Flood Control Management Plan 
was prepared by the Department of Ecology in 1988 and is an excellent reference 
document, but its recommendations are too conceptual and lack a detailed description 
of preventative flood control measures. 

2. Therefore, the overall goal for this project is to prepare an updated Comprehensive 
Flood Hazard Management Plan (CFHMP) containing definitive recommendations that 
resolve the complex outstanding flood control management issues in the basin. To 
accomplish this, the recommendations must be acceptable to all interest groups 
residing in the valley and to Ecology. 

B. Formation and Composition of the Planning Advisory Committee: 

1 . To promote the overall goal of this project, the Mason County Board of 
Commissioners has formed the Planning Advisory Committee. It consists of 
representatives of all interests in the Skokomish Basin. The Committee includes the 
following: 

Skokomish Flood Control Advisory Board 
Upper Skokomish Valley 
Middle Skokomish Valley 
Lower Skokomish Valley 

Skokomish Indian Tribe 

Wes Johnson 
W.0. Hunter Jr. 
Evan Tozier 
Margie Schirato 

--./.i! I ""~e-- I / //1.,, ,,:;-/ A ' /1 (' ,j - / L/ ?3-? 7 / / C I '1rv .... I / v'(/ Zl'1' I C:::.c 7 ?- C-S kokomish-kldiaR Nation Resident " - -
or local resider:it with ltey interest · 'JOI II r I lawk tJ .,_ s,. 

Mason County Dept. of Community Development Sean Orr ZC:tf - L/Z 7 - 9& ;; · 
Mason County Public Works Department ~ ~, Marley ¥e1:1Rg · o'c'~,tlt:.L) 17/107,, · 
Washington State Department of Ecology (r"cf?Ji/J) Chuck Gale t?ci6' - $?- 253Z.. 
Washington State Department of Fisheries Jim Fraser zo~ - ")er c - 2{;71 
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2. The Committee shaJI remain in existence until June 30, 1993, the end of the biennium 
for which funding has been provided for development of a CFHMP. 

C. Timetable: 

Preliminary recommendations of the CFHMP need to be submitted to the Department of 
Ecology in time to qualify for the next cycle of funding under the Department's Flood 
Control Assistance Account Program (FCAAP). To meet that schedule, preliminary 
recommendations need to be compiled by December 1992. Thus the Committee must try 
to reach consensus by this date. 

D. The Search for Consensus: 

1 . The goal of the Advisory Committee is to reach a consensus that resolves the 
complex outstanding flood control issues in the basin. The Committee will not make 
decisions by voting, but by consensus. Consensus is defined as generaJ agreement 
of all interests represented by membership on the Committee. 

2. The facilitator, or his designated representative, will prepare a summary of each 
meeting that addresses such matters as points of agreement; issues requiring further 
work; tasks to be undertaken, indicating who has responsibility for fulfilling the task; 
and, agendas and dates for future meetings. The summary will not be referred to as 
"minutes" in the traditional sense and as such will not constitute a record of the give
and-take of discussion and points made by different members. The meetings will not 
be tape recorded. The facilitator, or his designated representative, will read the 
summary at the end of each meeting. 

3. In the event the Committee is not able to reach consensus, the Committee may form a 
working group to negotiate and propose resolutions back to the whole group. If the 
Committee still cannot achieve consensus, its members, with the help of the facilitator, 
will write a statement that describes areas of agreement and disagreement. The 
statement will endeavor to explain where the disagreements lie rather than name the 
members for or against. (The Committee will not produce any "majority" or "minority" 
reports). The consultant will use this statement and proceed with preparation of the 
plan, even if the Committee is not able to reach consensus. Statements developed 
through this process will be included in an appendix to the CFHMP. 

4. If the representatives serving on the Committee are able to reach consensus, there 
will be time allowed for them to present any tentative agreement to their appointing 
bodies. 

E. Organization of Meetings: 

PLAN.DOC 12/17192 



1. Dr. Tony Melone, Project Manager for development of the CFHMP, will serve as 
facilitator of the meetings. As necessary, Mr. Jim Arthur will assist to help develop a 
consensus and resolve disputes. 

2. The agenda for the first meeting will be set by Mr. Sean Orr of the Mason County 
Department of Community Development. Agendas for subsequent meetings will be 
set in the following manner: at the conclusion of each meeting, the members in 
attendance will agree on a tentative agenda for the next meeting. The Department of 
Community Development will mail out the agenda seven days in advance of the next 
meeting. Any suggestions or changes to the agenda between meetings would be 
made by contacting Mr. Orr at the Department of Community Development. 

F. Openness of Meetings: 

1 . All meetings of the Planning Advisory Committee will be open to the public. 

2. Advisory Committee members, invited technical experts, staff and consultants may 
participate in Committee discussions. In addition, time will be set aside at the end of 
each meeting for public comment and questions. 

G. Dealing with Media: 

Advisory Committee members agree not to characterize other members' positions in the 
media or other public meetings. 

PLAN.DOC 12/17'32 
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GARYYANDO,DIRECTOR 

DEPAR1MENT OF COMMUNITY DEVELOPMENT 
PLANNING - SOUD W AS1E - UTILITIES 
BLDG. ID • 426 W. CEDAR • P.O. BOX 578 

SHELTON, WA 98584 • (206) 427-9670 

April 27, 1995 

Dear Skokomish Flood Plan Participant: 

Enclosed is a complete packet of comments concerning the Flood 
Hazard Management Plan that have been received as of April 20, 
1995. Some of you will have received many of these comments in 
earlier mailings. However, since the comments have been coming 
in over a fairly long period of time, I thought it best to 
provide a complete set to everyone. Following are the commenters 
in the order they appear in the packet: 

Laurie Sleeper 
Mark Sleeper 
Washington Department of Ecology 
Washington Department of Fish & Wildlife 
Skokomish Valley Flood Control Zone District Advisory Committee 
Mason County Department of Community Development 
Leslie Dolan 
Skokomish Watershed Coalition 
Mason County Department of Public Works 
Guy Parsons 
Cover Letter - Petition Against Diking as a Flood Control 

Solution 
East Bourgault Road Residents - Buyout Petition 
East Bourgault Road Residents - Comments on Draft 
Simpson Timb~r Company 
Skokomish Tribe 
Simons & Associates 

If you have any questions, or· if (gasp) I left someone out, 
please call me at 427-9670 x275. 

Sincerely, 

)Jo,~~ 
Gary ~oper, Project Coordinator 





GARYYANOO, DIRECTOR 

DEPAR1MENT OF C01\,1J\.1UNITY DEVELOPMENT 
PLANNING - SOLID WASTE - UTILITIES 
BLDG. ill• 426 W. CEDAR• P.O. BOX 578 

SHELTON, WA 98584 • (206) 427-9670 

April- 4, 1995 

Dear Skokomish Valley Flood Plan Participant: 

Enclosed is a copy of the comments from Mr. Keith Simmons of 
Simpson Timber concerning draft II of the Skokomish Valley 
Comprehensive Flood Hazard Management Plan. Please add these to 
any other comments you may have received concerning the draft. 

The deadline for comments from citizens concerning draft II of 
the Plan is set for APRIL 20, 1995. After April 20 I will 
compile all the comments received and will distribute them. 

Also enclosed with this mailing is a copy of the Press Release 
that has been approved by the Mason County Board of Commissioners 
concerning the vacancy of the Citizen at Large position on the 
Planning Advisory Committee. This press release will appear in 
the Thursday, April 6 issue of the Shelton-Mason County Journal. 
All interested persons from the Skokomish Valley are encouraged 
to apply. 

If you have any questions please feel free to call me at 427-9670 
x275. 

Sincerely, 

~ L_. ' d' -v ~,--i.-_ 
Gary Cooper, Project Coordinator 





Simpson 
Simpson Timber Company 
Northwest Operations 
P.O. BOX 460 215 N. THIRD 
SHaTON. WASHINGTON 98584 (206) 426-3381 

March 22, 1995 

Gary Cooper 
Mason County 
Dept. of Community Development 
PO Box578 
Shelton, WA. 98584 

RECEIVED 
MAR 2 3 1995 

MASON CO. PlANNING DEP'f. 

Re: Draft Report Skokomish River Comprehensive Flood Hazard Management Plan -
Volume II June 1993 

Dear Gary: 

Per our conversation on the above subject, the following is Simpson Timber Company's response to the 
draft report. Our comments are confined to the forestry section of the report and more specifically 
Simpson's ownership within the Skokomish watershed. In the draft report, the Skokomish watershed is 
shown to be 164,000 acres. Simpson's ownership is 22,100 acres or 13.4 % using the draft report total 
acreage. This a corrected acreage figure (reflecting the actual watershed boundary) and is different than 
the one I presented at the March 1, 1995 county meeting on forestry activities. 

The draft report focuses on mitigation of the existing bed load in the Skokomish River. Unless this can be 
achieved, stopping all activities within the watershed (forestry, agriculture, development etc.) will not 
alleviate or reduce valley flooding. Addressing the current bed load problem of the river needs to be the 
first priority of the flood hazard management plan. Secondly, sediment delivery to the Skokomish as a 
result of past, current and future activities within the watershed also needs attention. This is where forest 
management plays a role. 

As a reader of the County's draft report, the following questions need to be answered relative to forest 
management activities: 

I. What is the current level of"natural" sedimentation assuming no further harvesting activity, bank 
stabiliz.ation work, road maintenance, farming, diking and development is allowed to occur in the 
watershed ? Answering this question would provide the benchmark from which to measure the 
contribution of all future activities in the watershed, not just forestry. Here, "natural" sedimentation is 
defined as the current level and not an "undisturbed" rate which cannot be achieved, i.e., what is the 
current level that we are dealing with? 

2. What aspects of 12m forest practices are still contributing sediment to the river and what does each add 
to the natural benchmark established above ? These past practices would include harvest areas, failing 





roads, lack of road maintenance on old road surfaces, culverts, ditch lines etc. Answering this question 
would allow prioritization of mitigation activities to address the biggest problem areas first. 

3. Finally, what sediment contribution (relative to the benchmark) will result from current harvesting and 
road construction activities given today's forest practice regulatory requirements? Answering this 
question will help place in perspective today's forest management activities relative to the past. Major 
changes in forest practice regulations have occurred within the last 10 years to address sediment issues 
(stream buffers, road construction standards, restricted logging on unstable slopes to name a few) as well as 
Simpson's own management standards which go beyond existing regulatory requirements in some areas. 
These changes are not recognized in the draft report, leaving the reader with the impression that harvesting 
practices are still the same as the past. They are not 

Without trying to answer these questions, Gary, the draft report labels all forest management activities (past 
and present) as contributing to the sediment problems in the Skokomish. No ranking or relative value is 
developed so that the contribution from all sources (including natural background levels) can be compared. 
This approach runs the risk of misdirecting the use of limited funding to mitigate future sediment sources 
and not improving the existing condition. 

The report identifies "extensive clear-cut logging" as one of the activities contributing to the flood 
management problems in the valley to the extent of "3 .6 times the natural sedimentation rate". There are 
no statistics in the document supporting this statement, only a reference of the "1986 draft of the forest 
plan" referring to the USFS planning process. Was this conjecture or is there a study supporting this 
position? 

In the forestry section of the draft report, considerable attention is given to the amount of harvesting that 
has occurred in the Skokomish drainage since 1935. This section, however, does not reference the current 
age distribution of _those areas harvested, a more critical issue. The 22,100 acres shown to have been 
harvested between 1935 and 1992 in the draft report have a current age distribution as follows: 

YR.OF HARV. ACRES CUT CURRENT AGE % OF TOTAL AC, 

1935 - '44 (10 YRS.) 3,900 51 T060YROLD 18% 

1945 - '54 (10 YRS.) 900 41 TO 50 YR OLD 4% 

1955 - '64 (10 YRS.) 3,400 31 T040YROLD 15% 

1965 - '74 (10 YRS.) 5,800 21 TO 30 YR OLD 26% 

1975 - '79 (5 YRS.) 3,000 16 TO 20 YR OLD 14% 

1980 - '92 (12 YRS.) il® 3 TO 15 YR OLD 23% 

TOTALS 22,100 

As shown above, of the area harvested, 77 % supports stands of timber that are 16 years of age or older. 
Harvesting did take place, but through reforestation efforts, the majority of the harvested areas have been 
regenerated and are not void of vegetation. This information should be shown in the final report so that 





readers who are not familiar with forest management practices are not left with a false impression of lack 
of vegetation on the harvested acres. 

This age distribution, coupled with 2,300 acres of Simpson ownership designated as stream protection 
areas (restricted harvesting); more restrictive state regulations implemented in 1992 to protect stream and 
fish habitat; and Dr. Wooldridge's study showing sediment contribution from current harvesting 
activities "inconsequential compared to other sources" would indicate that harvesting will not be a major 
issue relative to future sediment delivery to the Skokomish River. A copy of Wooldridge's study was 
given to the county staff at the March 1, 1995 meeting on forestry issues in the Skokomish watershed. 

Roads, on the other hand, are given very little attention as a cause of sediment in the draft report. In the 
recent public meetings, comments from myself and Dave Craig (USFS Hood Canal Ranger District) have 
raised the issue ofroads. The only reference to roads in the draft report states that of the 5,000 slope 
failures identified in the Hood Canal Ranger District , 95 % are associated with roads. With this type of 
statistic from the USFS and the reference to existing road problems from the two largest land owners in 
the watershed, the focus of future sediment delivery mitigation should be on roads and not harvesting. 

Knowing that roads are a problem, Simpson would be willing to develop a comprehensive road 
maintenance strategy for our ownership within the Skokomish watershed. This strategy would identify site 
specific problem areas and specify mitigation measures to correct; e.g., road abandonment, road 
maintenance, culverts, gating to reduce public traffic and associated road damage, etc. Once developed, 

. Simpson would review the strategy with the State Department of Natural Resources and implement the 
strategy over a practical period of time .. 

If development of such a strategy would benefit the county's Skokomish River comprehensive flood 
hazard management plan, please let me know and we can pursue this further. I hope my comments have 
been constructive Gary, and will help to improve the understanding of forest management in the final flood 
hazard managemen~ report relative to Simpson's ownership and operations. Addressing the existing bed 
load in the river has to be the plan's number one priority. Beyond this, roads need attention and not 
harvesting, to help mitigate potential future sediment delivery. · ~z: ~ give input and please feel free to call if you have any questions. 

E. Keith Simmons, Manager 
Harvest Planning & Engineering 

Cc: R. Michie 
G. Schuyten 
J. Johnson (DNR) 
B. Cleveland (DNR Enumclaw) 
D. Craig (USFS Hoosport) 
E. Tozier 
County Commissioners 





April 18, 1995 

Mr. Gary Cooper 
Mason County 

- -· -· : ·-·.' 

Department of Comunity Development 
POBS78 
Shelton, Wa 9854 

RE: Comments on Skokomish River Comprehensive Flood Hazard Management Plan Draft]1 

Dear Mr. Cooper, 

As a citizen of the oounty, and one who has recently become involved in reviewing the county•s work on the flooding plan, I request consideration for my comments. 

1. The county has no alternative but-to comply with FEMA. A comprehensive plan must comply with all Agencies or it will be rejected by all as was done in 1988. Since April and December of 1984 and '85 respectively the county received 12 pages, and additional comments on their deficiencies and how to rectify them. You have had 9 years to 
demonstrate your compliance to the laws of our county, state, and country. George Currin's most recent letter is a shame to our county for its credibility in working professionally and honestly within the guidelines they were knowlingly aware of. 1 '-

2 • The county must comply with Ecology, Fisheri~ a~~ I?~~d ~mepn:e . should be assigned to do this homework, if they haven't already. 
3. The most obvious alliance of all, one that will necessitate the· completion of the above, is to regularly be in intimate relationship with the Tribe. The Tnoe has gone to the expense to hire those who are in the process of putting together their first draft of a truly comprehensive plan. Their plan has from its inception sought compliance with all the agencies and laws that affect any action taken so that it will be able to be used by the 

county, state and federal government in effecting legislature designed to ameliate the 
problems in the Skokomish River. Theirs is not a Hazard plan, whatever that may be, but a comprehensive watershed plan. 

Because of their active, oommitted research and involvement to developing such a 
plan they have learned of the upcoming licensing by FERC to the City of Tacoma. The proposed licensing will adversely affect all residents along the Skokomish River unless 
something is done very quickly by the Tribe and County to show that our unified objectives for the river desired controlled restored bankflows. It is absolutely essential that the county work closely with the Tribe for the future of the Valley and its residents. Once 
licensing has been given by FERC, we will then be subject to comply with their license dictates and all the comprehensive plans in the world will not allow us to implement any
thing that contradicts this license. 'This is very important. It is essential to get something to FERC A.S.A.P. Therefore, I strongly recommend that the county update its involvement with the Tribe very quickly, to avoid the consequences of delayal. 



4. It is time to remgni7.e, that illegal activities along the Skokomish River by 
private citizens, mrporations, rounty, and state departments who violate existing laws will 
no longer be tolerated by the citizens of the Valley. We are not unaware of the political 
machine that mrruptly promotes an agenda that profits its adherents. For too long we 
have been silent, hoping for the best. That time is past It is past for the munty, as well. We 
are all examining you very carefully. We are requiring you public servants to do what is 
legally binding upon you. 

5. The main objection the Skokomish Valley had towards the 1988 flood plan 
exists today in a , mi ·ty of residents ltere in the valley. However, these residents 
largely comprise the Valle · dvisory Flood Committee and one individual is now a rounty 
commissioner. These perso , and/ or their relatives, in their desire to protect themselves 
from flood damage, and_/ tinue their own profit making activities, have been found in 
violation of existing laws that affect the well being of all residents of the valley. They do 
not now, nor ever have, wished any county, state or government regulation of their valley. 
They are living in a bygone era It is time that you recognized this and held them account
able to their illegal activities according to the full extent of the law. The county is respon
sible to justly and impartially serve all its residents, praising the law abiding and punishing 
the disobedient-this is the role of all legal entities. Please recognize your duty as public 
servants of this county. 

In conclusion, I wish to thank you for the opportunity to communicate my concerns, 
and commend you for your willingness to be available to serve the people of Mason 
County. 

1.autie Sleeper 
E201 Bourgault Rd. 
Shelton, WA 98584 

cc: County Commissioners 
The Journal 
Brad Owen 
Norm.Dicks 



MmkSleeper 
Resident of One of the Lowest Parts of the Skok Valley 
East 201 Bourgault Road 
Shelton, WA 98584 

April 17, 1995 

Gary Cooper 
Mason County 
Dept of Community Dev. 
POBox578 
Shelton, WA 98584 

Re: Draft II of the Skokomish River Comprehensive Flood Hazard Management Plan, June 1993 

Dear Gary: 
Thanks for the opportunity to share my thoughts and comments on Draft II. I'll try to keep my 

comments shorter than the Draft itself, but they will still probably seem excessive. 
As an introduction, let me mention an obvious fact: I am an amateur and a complete novice at 

Flood Hazard management Plans. Therefore I have no previous frame of reference with which to com
pare this Draft. I can't tell whether it did a good job or a thorough job or a poor job. All I can measme it 
by are my own thoughts of what I expected to see in it and the comments of all the agencies and indi
viduals who have already turned in their suggestions. So I hope my comments will not come across as 
overwhelmingly negative because they are only meant in a positive, constructive way. 

Up until January I have taken a back seat posture in regaros to the Draft's preparation, assuming 
that all the committees and agencies knew more about it than I did, and that they were_ proceding in a 
logical, straight forward, systematic fashion to bring the Draft to a timely completion. Since January I 
have taken a much more active posture, both in educating myself on the issues and coordinating educa
tional times for the residents of the Valley. Due to this educational process, my faith or trust in the 
Draft's preparation process has been greatly shaken. It is in the hope of getting the process back on 
course that I offer these comments. 

Next, let me give an overview of where I plan to go with these comments: 
1. General comments about the Draft 
2. Specific comments about wording, etc. in the Draft 
3. Comments about typograph and layout 
4. Responses and comments about other written suggestions. 

L General comments about the Draft. 
Under general comments, the predictable comment that I would make is the one I have already 

made in my cover letter that went along with the East Bourgault Petition for Rezoning and Buyouts to 
the committees: Why was there no mention of buyout options in the Draft? There were one or two 
mentions of relocation in the Draft (6-28 and the 3rd to the last unnumbered pages in Appendix C), but 
no mention that I found anywhere of buyout plans. I am still hunting for specific wording to offer you 
as to what would be acceptable to FEMA or Ecology in this regards, but so far I have not found any. 

As far as general wording is concerned, there still seems to exist a lot of confusion in the com
mittee's minds as well as KCM's as to whether this Draft is supposed to be site specific or site general. 

1 



That has a definite bearing on what wonting I should be hunting for to suggest for the buyouts, but it 
also has definite bearing on just about every other aspect of the Draft: How specific does FEMA and 
Ecology want it? Maybe a short introductory section at the beginning in the Executive Summary might 
be in order. It could quote from the appropriate sources as to the guiding principles in putting together a 
plan of this nature. Is it to be site specific or site general'! You could describe that in the introduction, 
showing how the two concepts are different and how each serves a different pmpose. Knowing that in 
advance will help me in finding the right wording to be inserted for the buyout option. 

One thing I did find in a FEMA publication that might be important for the wording is in a 
National Flood Insurance Workshop booklet. On page 8, they describe some of the major features of 2 
federal programs for haz.ard mitigation. One of these; Section 1362 Acquisition, says that the properties 
to be purchased with FEMA money have to have NFIP flood insurance policies in force when the flood 
damage occurs. I believe George Cumn has said that this may have changed last fall and they are cm
rently involved in rewriting all the regulations concerning acquisition. That seems like an important 
matter for the Draft to address. 

The other thing Section 1362 stipulates that might be even more important for the buyout word-
ing is the requirement to have one of the following: 

a. over 25% damage in 3 floods in 5 years; 
b. 50% damage in a current flood; 
c. the structure is irrepariable due to cost or local ordinance. 

The first two may be in the process of being rewritten and are obviously outside of the Draft's domain to 
do anything about. But the third one, c., may allow room for I'C7.0ning the East Bourgault area with 
specific wording that may permit the buyout program to go forwani easier. This could be one place 
FEMA and Ecology are looking for a coordination or agreement between the Corps of Engineer's audit 
and the Draft 

One last thought is about other sources of funding for the buyout option. We will do om part as 
residents to uncover some additional sources, but we would like to see a similar committnent from the 
committees that prepare the Draft to do the same. Maybe even something in writing in the Draft would 
be appropriate to assure us residents that the buyout option will continue to be-a prioity even if it takes 5 
or 10 years to bring it about Seeing it in writing would assure us that as the committees change person
nel throughout the years, it will not fade into the background as we continue to face the hazards of 6-10 
foot floods every winte~. 

As far as an answer to my opening question ("Why was there no mention of buyout options in 
the Draft?), I have received a public answer from the Valley committee, but none from the County 
committee. It may be the same answer ("We never thought of it"), but it would be a good gesture to 
provide us with one in writing or publicly in a meeting. Especially if it would represent the whole 
committee. Either way, the smprise to us on East Bomgault is not so much that no one thought of it on 
the committee-that is surprising in its own light since 40 homes were bought out in 1990 and the town 
of Hamilton by FEMA, and no one on the committee knew about it-but the big smprise is that the 
consultant didn't know anything about it and didn't include the wording that we are hunting for in this 
Draft. It seems we are doing the work he is getting paid for! That doesn't help our trust factor one iota. I 
may be completely misreading or misunderstand something here, but quite a few weeks have passed and 
no one from either committee has produced any evidence of knowing any more about buyouts than they 
did when I first submitted the petition. 

Another general comment about the draft is the change of title, from being a ''Flood Control 
Management Plan" to a "Flood Hazard Management Plan." Is there a difference between those two 
titles? Do they mean the same thing, but one is more "politically correct" while the other is not? At the 
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last County committee meeting (March 30th), Tony spent a considerable amount of time.~g on 
the distinction between the two titles, but he still left me confused. I still did not know why the title was 
being changed-is it a new policy of Ecology or someone on the committee?--and I still did n.ot know 
what the difference really meant. My impression was that to Tony the difference was between "control" 
being the more comprehensive tenn that he was leaving for the Tribe to address, while "baz.m:d" was less 
comprehensive and therefore more attainable by the committee putting together the Draft. Others that 
were also there on that night recieved the exact opposite impression: they thought Tony was choosing 
"huard" because it was more comprehensive than "control" which they thought dealt only with berms 
and other structures that physically controlled the fl!)W of floods. 

So I think again this would be an important subject to address in the Executive Smnmary. It sets 
the tone for everything that follows in the Draft. If there is a strong distinction between "control" and 
hazard" the way Tony was elaborating. then lots of questions need to be addressed and coordinated with 
whatever those distinctions happen to be, rather than just mentioning the name change in passing on the 
first page of the Executive Summary. So the two Drafts have different purposes and goals because of 
this name change? If not, why change it? If so, what specificly are the differences? Does it also affect 
the name of the district? Will it be called a "Flood 1187.ard District" now or will it stay a "Flood Control 
District"? Will it affect our receiving FCAAP grants, since those are a "flood Control Assistance Ac
count Program" and RCW 86.26.050 (Appendix A of your Draft) says the FCAAP funds are for the 
preparation of comprehensive flood control management plans, not hazard management plans? Both 
RCW 86.26 and WAC 173-145 repeat the words "flood control" all the way through. Will wejeopardix.e 
our grants and the implementation of this Draft if we change its title and its scope? Has the State of 
Washington changed its wording to match ours? These are questions that need to be answered. 

Depending on how those questions are answered, you may want or need to reword the entire 
draft to change the wording and emphasis from "flood control" to "flood hazani". It is used hundreds of 
times-I've circled most of them, but I won't bore you with a list-and having the title and the wording 
consistent would seem to be a big step towm:d clearing up confusion over the Drafts purpose and scope. 

Another general area of concern is over what is usually called the FEMA maps. As you've 
expressed it so well, Gary, the computer modeling is the backbone of the mapping and the mapping is 
the backbone of the Draft. And so we continue to wait for1the computer modeling before we can proceed 
to the next step. 

This brings quite a few questions to mind. One is how could a Draft be made if it needed the 
computer modeling first? It is almost like Tony asking the committee to give him proposals for small 
berms when the committee is waiting for results from the computer modeling to determine any propos
als. It is getting the cart before the horse. Why was the second Draft even attempted if its most important 
ingredient was not even ready? 

Another question comes from Jan. 2, 1991 Olympian: the last paragraph says, "The county ~~e 
has mapped the valley, created new flood models using a computer and sent the information to FEMA 
lasfUctober hoping the agency will allow the COlllltyto develop a flood ordinance With the new data." 
·Have we not progressed any in 4 years of work on this Draft? That sentence makes it sound like we have 
not At least not in the important matter of settling on a FEMA floodway designation for the mapping 
needs. It seems like we are continuing to wait, but the main issues are still not being addressed or tack
led. We are still waiting for the computer to tell us something, when in fact, the computer never will. We 
need to tell the computer something, not vice versa. 

My amateur, novice opinion on it is now almost 180° opposite than what I quoted you as saying 
about the computer modeling being the backbone, etc. I would say it this way: the FEMA floodway 
designation is the backbone of both the map and the Draft. The computer modeling is not going to 
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settle the question of which FEMA floodway designation to choose. It can help us prove any proposals to FEMA after the designation is chosen, but the computer can not choose the designation for us. We have to do that omselves. And that explains why it bas not been done up until this point; and why it still hasn1t been done at present. Choosing which designation we want is frought with political, emotional, and personal tensions and difficulties. The compotcr can not solve these for us. Community wmkshops can. 
I would propose a series of weekly public worlcshops for the month of May to deal with this decision before the June 30 de.adJine of FCAAP funding. That would allow us time to have a final month to justify other proposals with the last month on KCM's contract. 
If there is any technical way to squeeze the 100-year floodway width to a 200 foot wide floodway instead of the mile wide one that FEMA or Ecology came up with, then I would recommend using a split floodway designation. Half could be on the north side of the Valley like it is at present and the other half could be on the south side of the Valley. The south side floodway would demand opening a channel from Vance Creek back to its old channel and then connecting that over to Weaver Creek and then through the Purdy bridge which would probably need to be widened. This proposal would split the sedementation and the flooding and hopefully lessen the problem on the south side and buy the valley some time to solve the long term problems. It also involves quite an expense and lots of permits and maybe even the purchase of some property, all of which might cause it not to become a reality. A second proposal is the density designation, a proposal that has been talked about at least from October 27, 1988 in a phone conversation between Marley Young, the County Engineer at that time, an~ Chuck Steele from FEMA. The density option was offered at that time as the most flexiole, least costly, and very acceptable to FEM.A. But in the ensuing 7 years, nothing bas been done. Draft Il still did not address itself to this issue. FEMA is still not satisfied that the County bas settled the floodway question. And the committee members understand the positive and negative qualities of density about the same as they did 7 years ago. Let's take the month of May to decide once and for all, one way or the other. And we can all understand it together before it is too late . 

. My proposal in the density category is to take the Valley either as a whole or in 3 zones or in many little mnes that match the cross sectional data we have already collected. Then we either use a density figure or number that Tony supplies us with or we calculate the square footage obstruction that each house represents in its zone or the valley as a whole. Then we calculate what amount of additional obstructions would raise the 100-year flood levels on~ foot and make that our density cap or max. Then we figure the difference between the cap and the current level of density to mive at an amount for new construction. And last of all, we divide that amount by the number of acres in the Valley or in the zone to give us a per acre amount of density. 
This first of all eliminates any incentive to land grab or density grab or development grab. No one can jump the gun and "steal" anyone else's chance to develop by being the first to fill up the density of their zone. Everyone would have a fair stake in it. Secondly, it should make it easier for the County to regulate it, rather than a phantom density that changes each time a house is built. This way it is very straight forward. Thirdly, it means that if everyone built on their property, the valley would only be at the density cap, not beyond it. · · 
It could also be augmented by other restrictions to new development like only flow through foundations, higher septic elevations, and minimum heights above the 100-year flood levels of maybe 2 feet instead of one. All of these precautions will ftnther assme us that the floodway density will never be over built even accidently. It also will allow for further in filling of gravel in the channel. 
It also means the mapping is not so critical, once we opt for a density designation. The shape of the valley and the exact elevations which are always subject to change by floods and other natural forces are no longer critical questions. Almost any map will do, because density will allow development 
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throughout the Valley. This should avoid the strong reaction of the public to the inaccmacies of the earlier maps. But density can only work: with a strong commitment to romng. 

This is probably a good place to tack on some questions or observations about the County's relationship to Ecology and FEMA. As far back as Feb. 27,1984, Marley Young was given an extensive list from the Dept. of Ecology about the Skokomish River Flood Control Zone District Flood Control Plan of 1983. As far as I can tell, most of the things F.cology was looking for back 'in 1984 they are still looking for in 1995 ten years Jater. Why has that list not been used as the backbone of the current Draft? · It is different than Ecology's comments of Jan.19, 1995, but more similar to FEMA's comments. FEMA's comments go even farther back. On April 16, 1984, FEMA sent the County 12 pages of deficiencies with some additional comments given on Dec.18, 1985. If all of these lists were followed by the County and used as a template around which to construct a Draft, I am quite sure the County could have a draft that each agency could sign/agree with. There is no excuse why the County still has not come up with an acceptable Draft or that committee members or commissioners are surprised that the current Draft is not acceptable. 

Another general comment that is related to the County's :relationship to Ecology and FEMA concerns the question of the current levees. With the levees being such a stumbling block to the County's suspension from the FEMA program back in 1988, I would have expected the correction of this topic to have been a major contribution in the cmrent Draft. nut it is not, at least not as far as I could see. Or as -far as Dan Sokol, from Ecology, could see. In his comments dated Jan.19,1995, he asks 3 questions at the top of the second page about how berms were supposed to be constructed, obviously not finding any details about them in the Draft. 
Or take the letter on Feb. 27 ,1984 to Marley Young from Ecology: "As an example, King County in their Green River Plan has cited a condition where the level of protection from the diking system is not uniform because of low spots in their dikes. In order to arrive at a solution, the dikes have been surveyed, the low spots 1~ on maps, and actual cost estimates made for raising the dikes." In November 1985 a cost study was submitted for FCAAP funds that was very simHar to what Ecology was asking for in that Feb. 27, 1984 letter. A study just like that needs to be included with the draft .•• if the County or whoever decides to keep the dikes. Otherwise, if they are not to be kept, a timeline for their removal or breaching needs to be included in the Draft. Give the residents 5 or 10 years to get ready for th~ir removal Now that they were destroyed by the 1994 flood, it would be as good a time as ever to stan the countdown for their removal. Back in Feb. 1991, Ecology said they wanted to pursue the question of the Skokomish levees early in a comprehensive planning process and desired to develop a fasttrack timeline that addresses1the levees. What became of that timeline? And did the question of the levees ever get settled? If so, why wasn't that included lin the Draft? 

Or take Chuck Steele's (from FEMA) comments to Marley Young on Oct. 27, 1988: "under the density program, the existing dikes that ate under litigation would have to be removed. 11 He also specifies what "full-blown" dikes would need: the current dikes or levees would have to be built 3 feet higher than the 100-year flood levels, with proper top width, side slopes, and out of acceptable materials. He guess-timated it would cost millions of dollars to upgrade the old dikes. That needs to be spelled out in the Draft so that people do not hope to "grandfather" those old dikes in without them being brought up to FEMA's standards. The Draft needs to deal with this issue and not shy away from it, even though it is another political, emotional, and personal issue with explosive and volitile overtones. But it has to be dealt with. And waiting for the computer modeling to answer it will never happen. The topic of the dikes or levees needs to be also addressed as a secondary topic for my proposed workshop in May. We need to 
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take the boll by the horns and stop avoiding it. •. or we'll run out of time ••• and money •.• and patience from the agencies. 
The existing levees are addressed on page 6-24, at least the one by the Church, but no cost proposals for bringing it up to standatd or even mention of the known standanis that it violates. The question of how to gam EEMA acceptance of these existing levees is not mentioned or dealt with. Page 6-24 also states that the levees are to be "rehabilitated to provide protection dming an extreme flood" without describing what exactly is "an extteme flood". Is it a 100-ycar flood or a ~year flood? Why should we assume that it needs to provide protection from either of these "extreme" events? Doesn't FEMA assume a 100-year flood should overtop a-levee? How high is this one being proposed? Will it take a "qualified geotecbnical engineer" to determfue that? How does the Draft propose to deal with the increased sedementation that is sme to occur here? Is the proposal to keep the existing levee conditioned upon recieving a dredging permit? (Page 6-8 mentions 101, the North/South confluence, and a vasgue selection process, but no specific mention of the Chmch comer which is approx. a mile downstream from the confluence.) And most of all, is there any other alternatives that need to be looked at and at least mentioned? 

Page 6-24 completely neglects the other 2 critical comers in the river that have already been identified over and over again: the dips and the 5-mile comer. These comers are just as critical as the church comer and need to be mentioned in both the discussions about sites to dredge and sites for · armoring or protecting "to prevent the river from changing comse." 

Speaking of timelines, reminds me of another general area I saw a lack in: the need for a time- -line to help everyone understand the priorities of the Draft. Obviously somethings are long term and some are short term. The Draft needs a timeline to form its backbone along with the maps and computer modeling. In fact, knowing that your proposals, Gary, for an Emergency Warning System were already submitted in the interim between Drafts, I saw it as a good step forward as a short term solution. We all know it will not stop the floods, but it will give us a better warning when they occur. Many other aspects of the plan need to be fitted into a tenative timeline so that we can focus the appropriate energy at the appropriate time for the appropriate project. We can really be a team then. And have accountability all along the timespan of the Draft. The timeline could go at the end of the Executive Summary or as the first or second or last appendix. ·· 

Another general area simUar to a timeline is the need to have more year to year data about each flood. I studied the gauging data on pages 3-3 to 3-12 and found it very interesting until I tried to organize it in a chronological order to make it more meaningful and more useful. When I did, I discovered it was only minimalJy useful Instead of one peak each year, we need to have a peak of each flood, a total number of floods for each year or season, and maybe even the length of time each flood covers the ground. With that data we could track the decade by decade progression in severity and frequency of flooding rather than just one peak per year. We could also better ~k any positive changes that come in the future as we implement various short term and long term solutions. But without benchmarks to go back to, we will never know if we are really improving things or just imagining it Much of this data is probably available from the USGS and just needs to be presented in a more useful style. The U.S .Forest Service's Watershed Analysis of the Skok Basin may also prove helpful, but it may not have enough of the historical data to fill the need here. We may have to hunt a little farther for even more useful data than is readily at hand. 
This could also be augmented with a new Valley wide system of recording flood data from the . IeSidents. We could establish some elevation points at strategic locations throughout the Valley so that residents could give sight readings of after each flood peaks. The volunteer residents could also establish 
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boundaries as to the flood's extent on the dcy ground. Th.at way we would all know how many floods 
occured each year. where was the hardest bit. and if patterns are changing any. All residents could call in 
with information as to damages either to their homes or through erosion. And at the end of each flood 
season the data could be submitted to the paper as a matter of public record. 

Besides historical data, there is also a general need for pegging various flood levels with actual 
cfs quantities and their conversion to something we can relate to. Some of this may have been waiting 
for Tony's fine tuning of bis computer model, but it doesn't look like it was too far off from the earlier 
FEMA predictions, especially if recent aggadation is computed into the earlier figures. The Table 3-5 on 
page 3-14 says that a 100-year flood is pegged at 34,910 cfs at the 101 bridge which is real close to 
Tony's figure of 34,850 that I believe he gives. The table was good in that it establishes 10-year floods 
levels, 50-year levels, 100-year levels, and 500-year levels. The problem is converting these figmes into 
something we can relate to. Now that we "know" because of the Dec .20th flood that a 100-year flood 
covers the ground 6 feet around my house, I can mentally picture that. But the 50-year and 10-year are a 
little vague. Maybe we could mark these heights on those strategic elevation markers I mentioned in the 
previous comment. Then everyone would have a reference point 

These figmes need to be used more extensively throughout the Draft whenever specific propos
als are made. If a proposal is to protect various residents from a certain level of flooding, that needs to 
be specified so that everyone is on the same wavelength. 

One trouble with the Table 3-5 is in its title: it is called the magnitude and frequency of floods 
table. As everyone keeps reminding me, those designations like 10-year flood, etc. are not really fre- . 
quency designations but lnagnitude or volume designations. We can have back to back 100-year floods 
every month or every year. h will only foster more confusion to title this table as if it really refers to 
frequency when it doesn't. An explanation as to the meaning of these designations could also help. the 
laymen that read it. .• though I am not sure if it is even being written to or for the laymen. 

The general topic of sedementation seems ~ lack something. I guess it is again the lack of 
definite benchmarks so that we can speak with confidence that the river has indeed aggradated to this 
degree or this other degree. The cross sections did not seem that useful and that just may be because I 
am a layman looking at them. But to come up with a dredging solution it seems that more exact data 
might be called for by the various agencies involved in the permitting process. On the otherhand, maybe 
I am still thinking on the big scale of the whole river to be dredged when more realisticly it will only be 
mined in certain locations. In which case whole river sedementation data would not be needed. So 
maybe we need to all sit down and hammer out .a more definitive plan for dredging that we think has the 
most chance of flying. A plan with site specific locations and amounts. Then maybe the Draft could 
reflect those definite specifications rather than leaving it as a vague wish. 

Last, but not least, is the general comment that I made before with the petition, but still.have not 
heard an answer back on from the County committee: The Draft needs to address an equal amount of 
attention to 106 as it does to lOL By only addressing 101 throughout the Draft whenever more open
ings are proposed, etc., it gives the impression that all problems cease at 101. State Route 106 causes 
just as much adverse impact on East Bourgault as 101 does to West Bourgault. To allow more openings 
for water to come into East Bourgault but not equally allow more openings for the water to go out from 
East Bourgault, seems very short sighted. I will try to note these instances as I go through the Draft on 
the specifics. 

A table showing the relative openings in the various bridges might be a good point of reference. 
It would also tell us if the entire available openings in 106 are roughly equal to 101 's and we still have 

7 



what seem like huge variations in drainage times and peak times between West Bourgault and East Bourgault, then we need to look for other problems that arc restricting the flow and include those in the Draft. Solving that problem should bear quick noticable :results. all of us on East Bourgault will notice the improvement and thank you when it happens. 

I thought of one more general comment there seemed to be a general lack of enforcement or inspection details for any of the Drafts proposals. This is understandably a difficult and touchy issue, but; one that I am sme the agencies, especially FEMA, is concerned about, and all of us residents should be as well. Obviously there are fines and penalties· already connected with various infractions and violations, and for most of us that is more than enough deterent along with the fact we don't have the money or equipment to undertake any significant violation. But equally obvious is the fact that these fines and penalties have not been sufficient to deter everyone from violating regualtions concerning the river. We would also think that the County's financial liability in the event of suspension from FEMA would also be a strong deterent to the violators as well as an encourager to the County to do its job of enforcing the regulations. But this fact was obviously was not a deterent in 1988 when the County was suspended, and has not been an encourager in the interim time period since violations are still occmring in the Valley. 
So what else can be done to both increase the enforcement and to increase the penalties? One thing might be a resident watchdog organization that patrols the valley and reports weekly to the appropriate government agency any violations. This resident watchdog organization would not have any legal enforcement capabilities, but would serve as a reporting agent. They could also publicise violators in both the Jonmal and the Olympian once a month to exert a social pressure on the violators. Along with this would be a waming process to violators, if there isn't already one in operation. Stiffer penalties seems like a last resort but may need to be considered. And these would be directed not only at the violators, but maybe the County and agencies as well who may not be enforcing the regulations as they should. The Draft needs to have not only backbone, but also teeth. 
Penalties for the agencies probably already exist but just need to be enumerated and clarified so that residents can be more aware of them ... and so the goverment officials we'll be aware that we are aware! 
Penalties for the violators can take many forms: impounding of equipment used in the violation, dismissal from public offl.ce or committee membership for a certain specified period of time, and maybe restriction from benefits such as bidding for County jobs, especially the river dredging project. Obviously we would all hope that a voluntary compliance would make the need for stiffer penalties to be unnecessary. Only our track record will tell us that. 
It might even be appropriate here to suggest some improvements to the committee process if it is determined to be at fault in the violations or the slowness this Draft has taken. 

Let me summarize these general comments before moving on to more specific ones, just in case I lost you somewhere in all the words: 
1. General comments about the Draft 

a. Lack of buy out options or specifics, especially a zoning ordinance. 
b. Lack of clarification on whether the Draft is site specific or general. 
c. Lack of clarification on the distinction between "flood control" and "flood 

hazard" management. 
d. Lack of a firm decision about the floodway designation-along with the imme 

diate need for public workshops dealing with the decision. 
e. Lack of a firm decision about the existing levees-another good topic for 

immediate public workshops. · 
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f. Lack of a riroeline to prlmit:iz.e and mpnize ~e proposals in the Draft._ 
g. Lack of relevant and useful historl.cal data to gauge future improvements-

along with the immediate need to collect more data from the residents. 
h. Lack of meaningful flood level desriptions used consistently throughout. 
i Lack of accurate measurements of sedementation data on which to base dredg

ing proposals. 
j. Lack of equal treatment of 106 along with 101. . 
k. Lack of enforcement provisions. 

2. Specific comments about wording, etc. in the Draft. 
The Draft begins with a noting of the title change in the Draft but no desription of why and of what significance anywhere in the Executive Summary. Then the first paragraph ends with the strong, positive statement: "The activities recommended in this CFliMP will alleviate flooding and mitigate the impacts caused by various activities in the basin that are not within the residents' control but which impact them adversely." That statement seems to be in contrast to the statement immediately preceding it which emphasi7.es "flood hazard management" rather than "alleviating flooding" itself. The need here seems to be a problem of clarifying the distinction between these two terms, similar to ~ general comments in point 1.c. above. The Draft seems to deal very little with "alleviating flooding". In the words of page 2-2 that job seems to go "beyond the scope of the CFHMP" and fall into the lap of the Tribe in their Watershed Plan. The Draft, unfortunately, seems not even to deal that specificly with "flood hazard management" as seen in its offering anything really constructive to the residents of East Bourgault who are most severly and frequently jeopardized by the flood hazards. There is not even one word about what to do with their vehicles when it floods! Currently they park: them on the 101-East Bourgault ramp, causing more traffic hazard as well as property hazard due to vandaUsm. There was one easy hu.ard that everyone in Mason County knows about from seeing it on TV or from personally driving by ..• but it was not even addressed as a hazard that could easily be mitigated. 
Inst~ the overall plan reminds me of Ecology's words to the County back in 1984: "In essen~ the plan as presented is not a plan in that it_ only repeats what has gone on in the past, which in itself only gave temporary relief to the various project proponents and nothing for overall river improvement." Most honest readers of the current Draft would have to agree that it focuses most of its attention on dikes, levees, and berms that primarily protects residents in the mid-valley region; and them only temporarily. Many more examples could be presented to quantify this assertion. 
This first paragraph of the Executive Snmmacy is duplicated on page 1-1 of the Introduction and so will have to be clarified there as well. 

At the end of the second paragraph in the Executive Summary, the Draft states that the USGS "flow gage records indicate that overbank flooding now occurs at consistently lower flows than in the past" As I mentioned in my general comments l.g., the historical flood data that was included in the Draft did not indicate much of anything in a conclusive fashion. All it shows is that there is one big flood evecy year and that the cfs volumes are slightly increasing. Of the top 7 floods up to 1992 shown on the table, 3 are in the 1950's, 2 are in the 1960's, and 2 are in the 1990's. That actually makes it sound like the 1950's and the 1960's were one of the worst periods, especially when it is noted that the second ranked flood was in 1956! But since the Draft was written, we know that 1993 and 1994 had the new all time worst flood honors, and so the 1990's could pull ahead of the 1950's as the all time worst period of flooding. But we won't actually be able to prove that until the end of the decade. I am still surprised that the 1990 flood only ranked 18th, unless I am mixing it up with the 1991 flood. 
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The point of all of this is that none of the data given here in the Draft even pretends to relate to "overbank flooding". No criteria can be established from the gage data to tell us when a flood actually "overbanks" and covers the land. As the channel fills in with gravel, the cfs volume data tells us less and less. In 1956 when the second worst volume was indicated, we have no idea whether the river "overbanked" at 10,000 cfs or at 15,000 cfs. The area around my house may have only been covered by an insignificant 6 inches of water by this number 2 1956 flood ..• but the 1991 flood may have covered my yard with 4 feet of water and been in my house 1 foot! And that, according to the flow gauge, with only 3,000 extra cfs. The data is not that useable and doesn't seem to offer any indication as to when or if overbank flooding occurs. This again confirms the need for better historical data and an encouragement to begin collecting data from the residents to augment and supplement the USGS data. 

The third paragraph refers to "obvious problems caused by flooding" but fails to mention what they are. Over in chapter 6 page 6-20 a list is finally given in the first paragraph of the Flood Protection Measures section. This list fails to enumerate septic malfunctioning and contamination to the drinking water in wells. Floods ( or the elevation in ground water levels associated with floods) also change the vegetation and the productivity of the soil itself, as described more technically in your Appendix E. Floods also wash away everything that is not fastened down, like firewood, lawn toys and furniture, ruined vehicles, and adds who knows how many new pollutants and conam:rinants that are washed off of vehicles and out of homes into the Canal. Probably more "obvious problems caused by flooding" could be delineated with a little more input from the residents. It could also be stated that this list is !!,Ot exhaustive .•. even if my comments here are! 

This first page of the Executive Summary also contains the first reference to 101 without mentioning 106. The list of 3 main connibuting problems to flooding are given as logging, the dam, and 101. Not to mention 106 in the list right along side 101 seems to be a glaring oversight as mentioned already in my general comments 1.j. Highway 101 is also mentioned prominently on ES-2: at the top of the page, twice in the middle of the page, and once at the bottom. All of these except for the second middle one, need to reflect a more equal attention to both highways and not a bias toward 101. 

Page ES-2 mentions "low-level, set-back benns" which will be further developed in section 6 of the Draft. This begins the twin problems that deep reoccuning throughout the Draft of talking about berms without specifics as well as talking about floods without specific volumes or levels. Both of these are mentioned in my general comments I.e. and l.h. This is especially a problem when these berms are further confused with references to such things as "one of the primary principles of this CHHMP is that implementation of the recommendations of this plan not create worse flooding elsewhere in the valley." ( 6-24) Then a few pages later ( on page 6-28) the Drat): states that "Any flood protection measure that prevents a significant area from flooding reduces the volume of water that is stored during a storm event. The result is that more flow remains in the channel, increasing the peak flow rate and the water surface elevations downstream." According to the first quote the Draft seeks to avoid any recommendations that create worse flooding, but according to the second quote, the Draft writers know that "any flood protection" creates worse flooding downstream! How can there even be a proposal to include or add to existing levees when the Draft writers already know that "any" levee like device is going to make flooding worse downstream.? At the very least, the presence of these mutally contradictory statements about berms or levees is confusing to any reader of the Draft. At the worse, it shows that the Draft writers are confused. 
The County even knows that the Church levee raises the downstream flood level by between 1/4 foot to 4 feet! On March 22, 1988 the County was notified by the Dept of Ecology that when their Dept. 
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ran a HEC 2 model on the levees by the Olmch it showed that it would violate the "no-rise criteria." Again on Dec. 14, 1988 at a technical meeting with the County they demonstrated that it resulted in a rise "from one-founb. foot to four feet." In a letter dated March 17, 1988 to Marley Young from Ecology, the Ecology Program Manager indicates there that the HEC 2 analysis indicated a .9 foot rise in the 100-year flood level. All of these quotes should deter any concept of berms or levees being allowed on the Skok river if the no-rise criteria is still in place. 

Back to page ES-2. 
At the very bottom of the page it defines ~ge Improvements with these imprecise words: "minor improvements to the existing flow paths across the Valley to facilitate drainage dming minor flood events and following significant floods." Shouldn't those terms be defined a little more precisely? Back in section 6 where these are elaborated on, the first 2 items in the list of Valley Creek Maintenance Recommendations are in the matching mder of the Executive Summary but the second 2 are reversed. (6-15 and 6-17) In the section dealing with Drainage Improvements ( 6-17) the language continues to be very imprecise and non-site specific. The aerial photos of Figures 6-3a and 6-3b are mentioned, but no site descriptions or actual recommendations are made. 
We on East Bourgault have some unique sinuuions that we would love to fill a few pages with. It stans with the deep erosion of Danny Bourgault's property right next to the Weaver Creek bridge, to the break in the access roadbaok that fills East Bourgault with more water and longer than any other road in the Valley. Then you could include the need for "nuisance" flood drainage from the edge of the Lynch property all the way down to Joe Bourgault's fields. That section stays flooded even in the summer months! And how do the Draft writers define "nuisance" flood? Is it a 10-year flood volume of 24,750 cfs? If so, according to the USGS gauge data, there has been only one IO-year flood event in the 45 years recorded in the Draft! That makes it sound like the Valley is doing pretty good! Or it points out the almost non-usableness of that data. 
If the banks of the channel at 101 can hold 5,000 cfs then maybe the "nuisance" flood should be defined as just a little over that amount, say 5,050 or something. We on East Bourgault can probalbly visualize that amount of water: it means about 6 inches to a foot of water is flowing down our road from in front of Ione Dahl1s house all the way to the end of the road and had been anywhere from a few hours to all day already at that rate; it means it has probably been days in front of the Hanison•s and Dillon's homes, maybe not even having left since the last flood a week or so earlier; and it means that Joe's fields are basically underwater with only a few high spots showing. That amount of flooding definitely is a nuisance to us even if it isn1t _to anyone else in the Valley. The Dillon's I know have complained for years about the drainage of the water on the road in i;ront of their house ... but nothing has ever been done. There aren't even any drainage· ditches anywhere along East Bourgault! 
If someone fixes that break in the access road as per Carl Meases letter to the Valley committee a couple of months ago, 5,050 may be a good figure for my end of the road. but it still will not be a good figure for down by the Hamson house. There still has not been any official follow up on that request. As far as I know, I have been the only one to call back around to DNR and FWD to find out who owns that section. 
Some of the other issues I just brought up about East Bourgault may not exactly fit under the section of Drainage Improvement, but they need some very site specific considerations and proposals, maybe even a separate section of the Draft just for it. Some further comments from the East Bourgault residents seem necessary on page 6-17 under the section of removing debri blockage. 

On !O 2-2! At the end of the first large paragraph it says: 11when a daily flow of 11,900 cubic feet per second· was recorded," but I believe it should read "when a peak flow of 11,900" or "when an aver-
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age maximum flow of 11,900." The river probably didn't flow daily at that rate. but it might have. It might be good to check the terminology used in the soma:. 

The last paragraph on page 2-2 mentions that all Valley residents, the Flood District, and Mason County sho1:]ld participate in the comprehensive watershed p1an of the Tnoe. Has there been any active participation by any of the County or Valley committee members besides those agencies that are ex.pected to and their consultant Vic Martino? Will any details be shared about that j~int involvement since it sounds so .critical to the long range success of the Draft? A further description of how the two plans, the County's and the Tribes, will work together an~ complement each other might be a good feature to add to this perspective on valley flooding. 

Toe third paragraph on page 3-1 is a little confusing and needs to be checked for accuracy. It is nothing crucial; just the difference in rainfall between the North Fork and the South Fork prior to the construction of the Cushman Dam. 

On Table 3-1 on page 3-2 it mentions some gauges that are not cmrently operating. Can any of these be brought back into servic, either in the same spot or in other areas of the Valley? 

At the bottom of page 3-2 is a confusing sentence order. The sentence that starts with "In fact, for the gauging .•. " should be insened one sentence earlier, right after the words "when rainfall is greater." 

Also at the very bottom of page 3-2: I have placed the gauge data for the 101 bridge into chronological order on a graph and you are free to use it if you want. Even though the data lacks a lot of useablity, this chronological graph form seems to be the most useful I have seen it in. You are welcome to it. 

There are lots more specific comments I have made in my copy, but I will stop here before we both collapse. If these are of significance, it would probably be easier to sit down and discuss them and mark them in your copy rather than duplicating all of them here. 

3. Comments about typograph and layout. 
I'll try to be brief here and give you another quick sampling of what I have found. FIISt, there are a couple of whole sections where "flood-control" is spelled with a hyphen, while all the rest of the Draft spells it as two separate words. This may not be significant if all of the mentions of "flood control" are changed to "flood hazard" as per my general comments 1.c. There were quite a few mixed up pages, missing page headers, etc. but I trust these will be corrected in a final Draft. I would suggest page numbers on the appendices to make them easier to refer to. The cover page for Appendix A has a misspelling in the title: ACCOUNTY should be ACCOUNT without the letter "y". After the flood proofing suggestions of Appendix C comes a page in my copy numbered V-5 that I believe should go back to the end of Appendix D. Also be careful with the first FishPro Appendix E: are missing or mixed up. Also the cross-section for 101 is missing in both sections of Appendix. B. 

The beginning sentence of Chapter 1 needs a few words added to make it right. On page 3-2 under Record of Floods, a semi-colon needs to be substituted for a comma. 
I'll stop there before I start to sound like a dreaded English Teacher! 

lr 4. Responses and comments about other written suggestions. S,.. First, let me admit I feel like an obsetver of the Emperor's New Clothes! While everyone elsw 
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or 3 p~ mentioning the Emperors hair oot of place or his crown on crook~ I have to go and ex
pound for 12 or 13 pages describing bis abject uakmn~ in lmid detail! I can't understand why every
one else was being so generous and kind= I have to keep pinching myself to see if I am still awake. Does 
this Draft lack so much? Am I overexagge.rating? Is it because I am a novice at this and haven't learned 
that all anyone wants to hear is 2 or 3 pages of comments? You1l have to be the judge of that. I desire 
only that the Draft be done the best that it can to benefit the majority in this Valley. 

I suspect that one reason that so few noticed the Emperor's Oothes were non-existant is because 
most commentators only read a chapter or two at the most. George Cmrin might have only read the 
Executive Summary and section 7. Simpson probably only read chapter 5. The one exception might 
have been Dan Sokol from Ecology. 

The most serious concerns were those expressed by George Currin with FEMA. I don't know 
exactly what references he was refer.ring to that were deleted, but he makes them sound like they are the 
minimum criteria for being approved by FEMA. That part Tony should be aware of and should make 
sure they are in the Draft. Possibly it was the fact that the Draft never came out and decided on either a 
traditional floodway designation or a density designation, which again, Tony should be able to clarify. 
This also fits right along with my suggestion in my general comments 1.d. that a Valley-wide worlcshop 
needs to be immediately begun to make that decision. Obviously if George Currin thought that decision 
should have been made in this 1993 Draft before the computer modeling was even begun, then we can 
do it in a w<>IXShop before the computer modeling is finished. That decision must not need the computer 
modeling to determine. So let's do it. 

George also answers the question of whether FEMA wants the Draft to be site specific or gen
eral. In his last paragraph on the first page he says: "We had hoped that the Plan would inventory spe
cific sites and make recommendations for those sites, or make reference to recommendations that would 
follow from the Flood Audit." There should be no question in the Draft writers mind as to what FEMA 
desires in this regard. George's next sentence even lists "site specific information on •• . buyout." So 
there should be no question as to what FEMA desires in having a buyout plan included with the Draft. 
There should be examples of that somewhere in the State if Tony hasn't had any experience in wording 
that aspect of the Draft. · 

George also has a good paragraph at the top of the second page describing FEMA's disapproval 
of dikes and berms. And his evaluation that the Draft focuses too much on these devices to the exclusion 
of most other options. r would agree with all of bis observations about the Draft. All of which seems to 
agree with what I have said in my general comments Le. 

He also reaffirms a couple of different times in a couple of different ways the seriousness of not 
being approved by FEMA for funding purposes and financial liability of the County. The Cou~ty is 
probably tired of being reminded of this aspect of the Draft, but this is our reason as residents for re
questing the Commissioners all to come and address our meeting in May. We are still desirous of this 
and still have openings. We would appreciate hearing from the Commissioners themselves directly as to 
all these irregularities with the way the Draft and its process are going. 

The second most serious response to the Draft were contained in the Department of Commu
nity Development's suggested revisions dated Jan. 19, 1995. The first section of general comments were 
all very good suggestions that I think would add improvements to the Draft The comment at the 7th 
bullet which appears on the second page about in the middle seemed to be one of the letter's best points: 
to define the floodway by FEMA's own definition. I assume that allows the use of FEMA's definition of 
a density designation as well as a traditional floodway designation. I also agreethat the 200 foot 
floodway parameter was probably an oversimplification ... but we wish it could be done! The comment at 
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the end of the bullet seems exactly in line with my icquest for iJnn,cmate worlcshops on the designation question: "We welcome further debate on this topic." 
That-was the good news. The bad news or "second most serious response" was in the third com

ment about the Executive Swnmary found at the top of the third page. "Identification of the most flood 
prone areas of the Valley where flood control measures are particularly discouraged because of the risk of worsening flooding in other partS of the Valley." The exact same quote appears again as the last 
suggestion of the letter under Cllapter 7 comments, as well in 6-1 suggested 5th Element. My question is what does it mean? Is East Bourgault identified as "the most flood prone area of the Valley"? Does that mean we on East Bourgault are "particularly discou;raged" from initiating flood control measures" for 
fear that we will make things worse for everyone else in the Valley? 

Or is the mid-Valley section where all the dikes and levees are idntified as the most flood prone 
area of the Valley? In that case this quote would be restricting them from doing any flood control measures like they have already done to make things worse for us on East Bourgault! Which is it? Either of 
those two directions seems to be a very serious comment ... and not knowing which makes it all the more serious! But maybe they had something different in mind which just needs to be clarified better. 

It is also unclear to me exactly what section on that page of the Draft this comment was to go 
with: Each part of that page had 4 recommendations from the rniMP! 

The comment almost right before this last one, F.S-1 was good but confusing in light of Tony's discussion that the Draft is not dealing with the long-term solutions to the flooding problems. And again, 
if the Draft has that as a "primary goal" it was not reflected in this Draft at all. It was again a case of the 
Emperor's New Qothes. Lots more could have been said in the Draft as actual proposals to restrict or 
shift logging on the South Fork •.. and about restoring flows to the North Fork .•. but those seemed to be 
shifted over to the Tribe's Watershed Plan in the Draft. I would love to see stronger language in the Draft 
like this comment is suggesting! 

I would like to see "buyouts" included with the comment on ES-2 right before the highlighted comment your Dept suggested. At the end of your comment at the top of page 3 should have more 
precise language to define "adverse flooding impacts elsewhere in the Valley." Something like "zero rise in 5-year flood levels" or 10-year levels or whatever. The same is needed in comment 6-1, 3 p~, 6-1, 
3rd element, 6-20, 3rd par., and 6-26, 1st Criterion. All of this is contained in my general comments 1.h. 

In your long comment on Chapter 2 there is an "also" that should be moved forward in the sen
tence next to the word "will",.but there I go sounding like an English Teacher again! Comment 6-5 has a double "in in" in it too. 

6-8, 4th para. has an "in" instead of an "is.", but more importantly it needs to be a suggestion for 
striking the offending part of the Draft. 

Also 6-28 may want to contain other proposals like buyout and others and be an actual proposal 
of wording to be used. 

Whew! I think I'll stop here. As I said on some other page, I'll be glad to sit down and go over 
anything that you want in more detail . 

. Sin~~ 

~Sleeper ~ 

.. 
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 

January 19, 1995 

Mr. Gary Cooper 
Mason County 

PO Box 47775 • Olympia, Washington 98504-7775 • (206) 407-6300 

Department of Comm.unity Development 
P.O. box 578 
Shelton, WA 98584 

RE: Comments on Skokomish River Comprehensive Flood Hazard Management Plan - Draft Il (FCAAP 
Grant No. G9400224) 

Dear Gary: 

This letter will provide you with a status report on the Department of Ecology's review of the above
referenced plan. Further review steps will need to be completed, including the compilation and coordination 
of comments from the Washington Department of Fish and Wildlife, the Skokomish Tribe, and other 
interested parties. This, of course, can be done while work on the final draft version continues. 

In general, the plan seems to be well done and thoughtfully completed. All of the requirements as 
established in WAC 173-145-040have been addressed with one exception.· Requirement 6 providing written 
certification regarding the county's emergency response plan from the Department of Community, Trade and 
Economic Development, Division of Emergency Management was not includ~. It must be submitted with 
the final version of the plan before approval could be secured. 

Other specific comments are listed below:· 

• In the Executive Summary, page ES-3, existing berms are not "setback". 

• The introduction should include some discussion of the public involvement work done during the 
course of this planning effort. 

Chapter 2, page 2-1, all of these actions took place long ago and should be treated as "givens". It 
should be stated when these actions occurred so as not to give the impression that they are 
something that has happened recently to affect flood levels. 

Also, if the majority of the North Fork flow wasn't being diverted wouldn't flood flows be even 
greater? Also, more recent actions that have affected flooding, such as construction of levees along 
valley side bank should be noted. 

• Chapter 3, pages 3-2 & 3-3, states the flow levels listed in figure 3-1 are average flows. Doesn't the 
gage at Potlatch record peak flows, making the graphed flow levels maximums not averages? 

Chapter 3, Pages 3-13 - 3-17, some reference should be made to the reduction of flood flows by the 
diversion and storage on the North Fork. Also, FEMA should be contacted regarding the accuracy 
and documentation of the cross-sections. 

Chapter 6, pages 6-1 - 6-4, and Appendix C, alternative measures should be re-examined to assure 
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Skokomish River CFHMP Comments 
January 19, 1995 
Page 2 

that they are explained in adequate detail. For example~ for berms, the third element, the following 
items should be addressed: 

- What is the degree of flood protection, 10 year event or 100 year event? 
- What are the floodproofing recommendations? 
- Are berms designed to safely overtop? 
- Describe impacts of 100 year and lesser flood events caused by berms. 

• Chapter 6, pages 6-33 - 6-42, this section needs to include a discussion of the most common natural 
flooding events. There should be some data in this section of the recorded flows for the river at 
Highway 101 and the North Fork gage to show how much flow that fork contributes. 

• Chapter 7, pages 7-18 - 7-21, the Shoreline Master Program (SMP) for Mason County is a "stand 
alone" document independent of the Skokomish River Comprehensive Flood Haz.ard Management 
Plan. In order to amend the SMP the process established by regulation under Chapter 90.58RCW 
must be followed and definitions included therein are not subject to. amendment by local 
jurisdictions. Any change in definitions in the SMP must fall within the parameters allowed in the 
established legal definitions and would be subject to review and approval by F.cology. 

• Chapter 7, pages 7-19 - 7-21, the changes suggested to the project classification list allowing for 
expansion of permitted uses in activities previously classified as conditional uses would eliminate 
F.cology from the review role in those instances. This may not be consistent with the intent of the 
Shoreline Management Act (SMA) or the county's SMP and may lead to enviro.nmental problems 
both along the Skokomish River and throughout the county. 

• Chapter 7, pages 7-21 - 7-23, changes to the county's flood damage protection ordinance should be 
reviewed by the Federal Emergency Management Agency (FEMA) for consistency with the National 
Flood Insurance Program (NFIP) regulations. A model ordinance developed by the FEMA Region 
X office is enclosed. 

• Chapter 8, environmental impact resolution measures for. various alternatives should be re-examined 
to assure that adequate documentation and explanation is provided for each alternative, including 
explanations of why impacts may be non-significant. 

Please call me at (360) 407-7253,if you have any questions or comments. Thank you for your cooperation. 

~~w 
Dan Sokol 
Floodplain Management Planner 
Water and Shoreland 

Resources Program 

DS:cl 
Enclosure 

cc: Tony Melone, KCM 
Jim Fraser, WDFW 
Vic Martino, Skokomish Tribe 



State of Washington FEB 1 7 1995 
DEPARTMENT OF FISH AND WILDLIFE MAsoN co Pi.ANt 

Mailing Address: 600 Capitol Way N, Olympia, WA 9850.1-1091 - (206) 902-2200; TDD (206) 902-2207 -JING DEPT. 
Main Office Location: Natural Resources Building, 1111 Washington Street SE, Olympia, WA 

February 16, 1995 

Mason County Department of Community Development 
ATTENTION: Mr. Gary Cooper 
Post Office Box 578 
Shelton, Washington 98584 

SUBJECT: comments on Skokomish River comprehensive Flood Hazard 
Management Plan - Draft II (Plan) 

Dear Mr. Cooper: 

We have reviewed the Plan and offer the following comments. I 
apologize for the late response. 

In 1994, the Department of Fisheries(WDF) and Department of 
Wildlife (WOW) were joined into a single agency, the Department 
of Fish and Wildlife (WDFW). Please throughout the report change 
any reference to WDF and WOW to Washington Department of Fish and 
Wildlife or WDFW. Some pages where changes are needed include 6-
5, 6-6, 7-9, 7-10, 7-16, 8-1, and Table 7-1. 

GENERAL COMMENTS 

In general, the Plan was well done. We accept the basics of the. 
plan that channel aggradation has occurred noticeably downstream 
of SR-101 to the mouth, and at some lpcations upstream of SR-101, 
We believe that the aggradation problem is caused by a 
relationship of the increased sediment entering the South Fork 

· from Forest Service (USFS) and Simpson Timber Company (STC) 
roads, the loss of instream flows from the North Fork, and the 
partial channelization of the river at the "church" corner and 
state highways. We understand that the USFS has ceased logging 
and has initiated a road stabilization project. It will still· 
take many years to gain a measure of watershed stabilization by 
this work. We and the Skokomish Tribe have requested that the 
Federal Energy Regulatory Commission (FERC) require the City of 
Tacoma to increase flows into the North Fork from the CUshman Dam 
Reservoir as a requirement of relicensing. 

By the upstream aggradation, the sediment transport capacity of 
the river has been reduced and the Hood canal delta no longer 
receives sufficient course and fine sediment deposition at the 
outer edges of the delta. The natural erosive processes at the 
outer edge of the delta has caused a significant loss of the 
delta and steepening of the delta edge, resulting in loss of 



Mr. Gary Cooper 
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productivity that is necessary for maintaining good food source 
for marine fish and shellfish and young salmon and trout that 
outmigrate through the delta. Improving sediment transport 
processes in the river to a natural balanced level is important 
to improving fish and shellfish productivity to the river and 
delta. 

We are concerned that the draft plan ·overemphasizes 
channelization remedies for the aggradation problem. Frankly, it 
is very difficult to mitigate the adverse effects of fish and 
wildlife life and habitat by channelization projects that disrupt 
and cause loss of fish and wildlife habitat instream and in 
riparian areas. The challenge in development of the final plan 
will be to minimize this loss in any channelization project. 

We are skeptical that most channelization proposals will have an 
appreciable effect on flood control·, unless very drastic and 
expensive projects are-done. We believe the final plan should 
present this information including a realistic probability of 
success and cost benefits. We believe that administrative 
alternatives should be emphasized including flood proofing, buy 
outs, zoning, etc. 

SPECIFIC COMMENTS 

Chapters 2-5 

We agree with the data and information presented. 

Chapter 6. 

Page 6-1, para 3: 

We suggest that the guiding principle be changed to read: 
The guiding principle for the CFHMP is to allow natural 
river processes and maintenance of fish and wildlife 
habitat, while providing a framework for Valley residents 
and the Skokomish Tribe to undertake a flood hazard 
management program that mitigates the adverse impacts in the 
Valley of activities by others and the program's effect on 
fish and wildlife habitat. 

Page 6-8, para 7: 

Overbank Vegetation Removal - We believe that extreme care 
should be used in promoting this flood control activity. 
While it is directed to only a few sites adjacent to SR-101, 
even here it should be promoted as an absolute minimum. The 
riparian trees along the river are very important as fish 
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habitat for shade cover of the river, stabilizing the streambanks, and as an orderly source of instream cover as they fall into the river. The riparian trees also are important as perches for eagles, hawks, and a variety of birds. 

Page 6-9 

Side Channel Enhancement - We agree that opening the side channel may enhance off-channel fish habitat, but it should be carefully engineered to ensure no fish stranding occurs. 

Page 6-14 

Valley Creeks Maintenance Recommendations - As stated in the draft plan, only very specific identified overbank and debris removal should occur. We emphasize that no other channelization work should occur. 

Page 6-20 

Flood Protection Measures, Flood Control Berms -
Construction of levees, berms, dikes, etc. in the riparian areas can disrupt and result in loss of wildlife and their habitat. We are very skeptical that such flood control devices are effective unless they are well constructed and hardened.· Where they break, flood damage is intensive as had occurred this past winter. It is well established that they cause flooding to be exacerbated downstream because flood volume is not able to be stored in the flood controlled upstream areas. By this, it is expected that instream fish spawning habitat adjacent to flood control devices may experience greater scour from increased headwater height and height-driven water velocity scour. 

We believe that flood control berms should be better evaluated with a cost benefit analysis, considering their expense, risk, and disruption to fish life and habitat. Cost of flood proofing dwellings compared to a properly engineered and constructed berm should be an important evaluation and presentation. We believe that the berm evaluation matrix in Table 6-1 is fatally flawed because of this. We will be surprised if they are not fundamentally discounted as a flood control alternative if properly evaluated. 
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Page 7-9, Para 4 

Washington State Hydraulic Code-Rew 75.20.100-140 - delete 
the word "wildlife", because the Hydraulic Code only 
includes fish life and habitat regulation. 

Chapter 8 

Page 8-1 

Alternatives Assessment, River Maintenance, Gravel Removal, 
Fish Resources - The draft plan does not adequately discuss 
the impacts to fish life and habitat from gravel removal. 
We have concern for the premis that salmon resources are 
being extremely severely affected by flooding and gravel 
removal will benefit them. This only justifies 
channelization projects which may have greater impacts to 
fish resources. Some fish loss does occur from streambed 
scour, aggradation, and channel braiding. But, salmon have 
evolved in rivers that flood often. Species affected would 
be those mainstem spawners that spawn before and during 
usual floods occurring in December through February, chinook 
and chum salmon. Steelhead trout, which spawn in the spring 
would not be expected to be adversely affected because of 
the lack of spring-early summer floods. 

Considering this, a more thorough discussion of impacts to 
salmonid resources from gravel removal projects should be 
made. Gravel bar removal would result in stranding losses 
to both juvenile and adult salmonids as a result of 
fluctuating water levels, and streambed and suspended 
sedimentation. Instream dredging would result in direct 
streambed disturbance, streambed headcutting, associated 
destabilized streambed areas especially through the first 
spawning season, and severe streambed and suspended 
sedimentation. These and other impacts should be much more 
extensively discussed. 

Page 8-3 

Overbank Vegetation - We are concerned that discussion of 
the Flood Hazard Management Plan in Chapter 6 included 
proposing a minimal amount of overbank vegetation removal 
immediately upstream of SR-101, while this section discusses 
selective removal of riparian overbank cover within 3600 
feet immediately upstream of SR-101. We do not agree that 
this is minimal and oppose this extent. 
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Page 8-4 

Side Channel Enhancement - We agree with this discussion. 

Page 8-5 

River Bank Stabilization - We agree that bioengineering 
should be the preferred method of bank stabilization. The 
discussion should state that any bank stabilization should include instream cover and overbank riparian tree cover as mitigation for bank hardening adverse channelization. 

Page 8-11 

Flood Protection Measures, Dredge River - We agree with this evaluation of impacts to fish and wildlife resources. 

Page 8-13 

New Berms - We do not agree with the statement t~at a new berm system set back from the river would maximize overbank storage of flood flow. Obviously, no berms would maximize the overbank storage. We do not agree that impacts to fish resources would be improved over the existing conditions. 
See our response to Page 6-20 above.· 

Page 8-13 

Modify/Extend Existing Berms - See our response to Page 6-20 above. 

Page 8-15 

Mitigation - We do not agree with the statement that by definition, this project is mitigatory. This projects a 
false sense that fish and wildlife resources are 
experiencing severe losses by flooding and minimal 
mitigation is necessary. We believe that any of the gravel removal options (bar removal and/or instream dredging) and riparian disruptions (berms and/or overbank vegetation 
removal) will result in adverse effects on fish and wildlife resources and a detailed and extensive mitigation plan 
should be required. 
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If you have any questions, please contact me at telephone 
902-2571. 

Sincerely, 

cc: Dave Gufler, WDFW 
Gloria Mitchell, WDFW 
John Conklin, WDFW 
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Vic Martino, Skokomish Tribe 
Margie Shirato, Skokomish Tribe 
Dan Sokol, DOE 
Tony Melone, KCM 



SKOKOMISH FLOOD CONTROL ZONE DISTRICT 
ADVISORY COMMITTEE 

Revisions of the Mason County 
Skokomish River Comprehensive 
Flood Hazard Management Plan 

Enclosed are the rev1s1ons made by the Skokomish Flood Control 
Zone District Advisory Committee, on the Mason County Skokomish 
River Comprehensive Flood Hazard Management Plan. 

These revi·sions made on the draft of the Mason County Skokomish 
River Comprehensive Flood Hazard Management Plan have been 
decided upon at open public meetings from April 26,1994 to 
November 22,1994. · 
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SKOKOMISH FLOOD CONTROL ZONE DISTRICT 
REVISIONS OF CFHMP DRAFT 

AUGUST 30, 1994 
Note: f:l~p.µJ~J~§ is used to denote added text. 

Strilteeut is used to show text to be deleted. 

CHAPTER 6 

Paragraph 3: 
The guiding principle for the CFHMP t~()t.P:):P:t~Y::i:tj~ is to 
ello~, for Retural river processes, sueA as se~iffleRt 
deposition if'I flatter gradieRt seetioRs of the river, 
ei=le.f'IRel shifting eAd meeRder migratioR, aRd loeel beRI< 
erosioR as the river adjusts ~o hydrologie conditions 
froffl year to year, while providiRg a framework for 
Valley residents and :the Sltoltofflish Tribe to undertake a 

' flood hazard management program that mitigates the 
adverse impacts in the Valley of activities controlled by 
others. 

Paragraph 6: 
Implementation of flood control measures $n.e:1~:d:i:rn:t 
eof'lsistif'lg ef leu level set-back berms:•:::::::~r:.~.~~~=~=~·:~::~P.:~tIB.: s:t·ab:i:·l::i::i:a:t·f:~:{:::·:sf:a~a:::::·:fiaf.::·:~:s:c.alp:i~}· and flood-proofing of individual structures. 

Paragraph 7: 
Improvement of flood warning and emergency response 
procedures so that Valley residents aRd the Skokofflish 
Tribe can 

Paragraph 3, second sentence: 
This includes sediment deposition and rising bed 
elevations :(;:-a_ri_d:\:g:~:fu:f:::·Mate=:r-::\1:~:H~J in the river channel 
which causes the ... 

Paragraph 2, last line of billeted section: 
Channel widening or deepening tf.ff.tru:.-·h:::::d~····1:·:·.-·· ~f.!:~t·i::0:ns:. ·············· :g: ................. S:. ~ 

Paragraph 1 strike-out: 
llouever, l"iprap armorif'lg ear, have detl"ifflef'ltal effeets eA 
fish habitats. Because all ehanf'lel al"morir,g pl"ejeets 
reQui l"'e a Depal"tmeRt ef Fisheries liyell"'aulie Pel"mit · · · Ai:,pl"eval (HA), it limuld be pl"ueler,t to eef'lsid_el"' · usiA·g· · 
ethel" ba~k stabilizatien methods that are mere f~vereel by 
the Depal"tment of Fisheries. 

Paragraph 2, billeted list: 
Ins ta 11 i ng gab ions haf.:d\:·a:fu:f:·::::sb.t·t: 
Paragraph 3, strike-out: 

.. 

The gl"avel removal ~rogram would be eoordinated with the•.· 
We.shir,gt;or, Depal"tfflef'lt of Fisheries (WDF) te pl"evef\t~~~~,.~r ad'1'01"Se impacts te fish. Removal.· ef overbaf'II<. veget;etief'l.:!:[;t;? '~'':;·, 
for fleoel hazard maRagemeRt fflay have leeal eF1viref'lffl~~ta1· .;. 
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6-4 

6-5 

6-7 

6-8 

6-9 

,6-:-12 

·J-ittj'.":;·ae~·i :-5--, ... ·:=-,t1t:h ·-ft~.'.-·-::l-.::-:-:-."':';--t.r'f·-· -s·h-ade-.:----l,ttt,-t·hcc.; c ·· -i-rtt~-t~---be 
m-·1-t',-,- ~~-t:r-(:i ·· --by·--e-:'tt'rcittr-::-·e:trr:::-t;-4;--frr(:,-je-e-t,-s---'M~-he o--:kj~e 
C:+ .::1. .. ~: ri Tf::·] . 

Paragraph 4, add after first sentence: 

d.~J:.:.~::~·.:::_!t.~.~.m;:::\~;:~:e·:::!.~:~:1_:._::r::;:r:I?1®Mrl~t~t•illZ!1:s:h· R:i:vei· t,~ai~ :~;t-;at:::wtit1i2· :naiuF11:t;:to&Gft··-······· ············· ···························· 
Paragraph 4, changes to existing second sentence: 
This CFHMP does not support extensive dredging efforts 
along the rive,-: eieee-·t=te-t: support- <?J9.:Ei!i~:}~:lJP.P.P.Et:::::::=tt)<'.:l 
:r:e~mrn:etid$ •· 

Paragraph l, add to first sentence: 
... when channel aggradation een be documented 

- co:hti:r:lb:fr:tj:S: as a f load hazard . ................................. 

Paragraph l, strike-cut last sentence: 
Hr. Jiffl Fraser, the WDF re~reseRtative en the PlanniRg 
Advisory Cemfflittee, ~revided the fellewiM~ gravel remeval 
eRd mitigation eensideratiens fer the Skekemish River. 

Paragraph 6, strike-out: 
As neted in the WDF representative's eemmeRts 

Paragraph 1, last sentence strike-out: 
Trye results of sediment transport investigations 
currently underway by Tacoma Public Utilities should~~¥-

Paragraph 2, add to first sentence::=:-:s:kc.ktfflfi:sh/:Ma1:¥e¥. :r.:e:s:i::d.-an:t:S::::::w.o.u:1::d:::::::l:i::k:e::::::::t:0:::::::$:ni:::t:i~:t:e::::::~::::::g.:r.:a~l:::::::~l:::::::p:~~ 
soe.h::::::=a:s=::::::t=ne::::::p.i::10:t=:=:=.p·®r:~=:=:·:·th:at=:·:·:af.iif;;::·:;;::·:~:·:·:·:·:::::::·:·:·:·:·:·:·:·:::::::·:·¥:·:=:·:::·:·:=:=:=:=:· Delete paragraphs 4,5,6 
Upstreeffl streembed ... identify problem areas. 

Paragraph 1, add to end of paragraph: 
• • • throu h the bridge openin • t=t-~~s=:-:=:~:::::~~nl··.-::=:·:fii:l~ g . g .......................................... Y .............. . aeee~~==:::~ 
Paragraph 3, delete all·existing text, add as follows: 

-~-, 

Paragraph 4, add after first sentence: 
$:i'.:d.tr--··:t=:tiattfflifl------if.:tt.f.!1Ii:e:t:=.l·~·--.-~$--····-tfie:·----~t?.i":¢.;n~3:·.-.-.-'.f.?i·W::r-:·----~:h:attm.1"· ·.,;,·--~-~ · ~~~::;~::t:~;::w.~~;;:~;di;~;~-,:::;:tn;5~:i~ts;;~~~m~;nt;:::;;~4:t:i;;;~:~:: ... · .. · .. .-·.·. 

Paragraph 4, ·add to beginning of the second sentence: .-,-#;,;.:'!#'",.: ..• :::if\: 
~~0~-?~~ 
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(:, - j -~-

6-13 

6-14 

6-15 

6-16 

6-17 

i-'ar;c1qraph 4. Sentence lir.e b endJ.ng: 
l:i·st.;.c:.:::::as::::::p:e::r.m:i:.t:a.b:l:e.:::ae:t:i.vi·:tie:s:::::.w:i:t:h::::-:r-.e:gu:l•;;;fl:~:i::6:rr::::J::i.e:1:a:::::::i:n 

%%1 t:i4f ~:[;~;t;:::J;f)N:~@!:!.'.Qf Op@tm:~·:.::::Jg%:@i%~itif zf )~!i~®.Z!@~:t$. 
Paragraph 3. line 4: 
9P~Dt0.S.~::}?f:\::::9..~~i.g_nJ::.OH:.•:0~vJ .. ::qnes:.~ :•::•: t.ht:O.:t;J9l)::•::J:tj$:·:•:H.•:i::gt).li'J~Y:•:••JP:1: 
emba:O:ktt(er:i:.t::{:: .• - • . . . - ..••.••• - . . • • • • . • • •• ~ . -4' 

Paragraph 3. line 5: from the word ending valley, delete 
tt6 and #7. 

Delete paragraph #4, 5, 6 

Delete paragraph #1, 2 

Paragraph 5, omit word in second sentence: 
.•. accomplished by seleetively removing ...• 

Add to end of paragraph 1: 
(note: change period to comma) 
. . . an nu a 1 bas i s:/:-:-::antf:-:stte.h\::#.efu@al-:-:]~:e:~::::c:i.&.ni:H:3:e:f.:e:cl\:-i:S/::a 
P.~tffe;j~-~P.JJt·)j~J-f:~::i:~~ij~:~:::::P:®.f.ajft:{ 
Orn.it second paragraph. 

Figure 6-2: 
Note: Map incorrectly defines creek blockages,- only 
showing a few examples. Need a comprehensive map on all 
creek blockages. Map does not show all tributary creeks. 

Add after second paragraph: (fo:a1$::::::~fu;f:=:~ec:t:$~~!tlf::::Of.: 

:(:~J:::~::el::e:a::r.::~~:~:t:~:c.t:1::o.ns::::::~~::,::ntd::~:~~k:,::::~a-nruit.ls~: ra-e:J-,:·m:a3]:1t=i:tn:·:·:·:a:htf·:-:·?e:nnan:c:iEF·=·~-1:sn·=·:·an.t1·:-:-w.i':1a1:S]~:e:=·:·:fjmH~=i:t:-:-:-: ·: • •• : :.·.: • • •• • • • • • •• ·:.·. • ·::. • • • • • :::: ••• •• • • ·::. • • ...... : ••• •• • •• •• :. :.::. • : ·: • ,•14.•, 

f:tt·J-:·:·::E:3:::s:=:mi:nat:e:~:·:f.iate:ne:ti(~.p:a1:-1:ii-t·t11ts·:-::::afu:f:-~:w.ts:t~==::::a;1:se.na:~: 
t~-:·:·:=1.mp·~:~-:w.at:e:r.:=:-:-.§ti·at·i:·ty..~=-
T he above goals and objectives were established at two 
workshop sessions on Jan. 21&24th 1991 attended by 95 
valley residents and 58 valley residents. respectively_.;:· 
The residents had elected Haldane Johnson as their 
spokesperson. The workshops were called.for the purpose 
of obtaining input from valley residents for the 
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6-20 

:.,lr.:c., ·:;;);:,.::1(~c nn1Je<..ts were al'.SO identified and ar·e 
;n1··:1:.;,1~·~·:i ·;n i .. fH3 ,ni.rn:Les c;f t.ite .. }an .. 2~.,1991 rr,eeting .. 

; :lJF.H:: t-1: :.:1)\·WJ. l l!JMS ::·:.NU CONCCRNS: 

J ) f i J 1 - w.cjter iaJ s bej ng hauled into the Valley, 
: he S!--:okomish F load Control Zone Advisory Board at 

its Oct. 29,1991 meeting adopted the following position: 
"The Committe wishes to go on record as opposing the 

- introduction of gravel material into the Skokomish Valley 
in lieu of using the available gravel on the river bars. 
The river transports gravel into the Valley annually. 
The removal of this gravel from the river system is 
viewed by this Committee as a benefit to the Valley and to the river. 

2) Wetlands, 
Because of aggradation of the river channel, the 

size of wetlands particularly below the Highway 101 has 
been steadily increasing. The results include residents 
lapsing use of their homes, yards and fields, loss of 
productive farmland, and reduction of storage capacity 
for flood waters. The Comprehensive Plan needs to provide for-the cleaning, a.pening up, digging or dredging the 
following tributaries, channels and ditches: Vance Creek, Swift Creek, Hunter Creek,Purdy Creek, Weaver 
Creek,Skobob Creek, Old Skokomish River Channel and other· former river channels, sloughs and man-made ditches. 

3) Aquifer, 
The Skokomish Valley aquifer has been steadily 

rising due primarily to aggradation of the river channel. 
As a result the Valley has became and is becoming a huge 
wetland with prime agriculture land becoming unusable. 
The rising aquifer is also a health hazard because of 
septic systems which are unable to function properly. 

4) Preventive Actions, 
Conditions which contribute to the flooding op the Skokomish River are constantly changing and by 

appropriate action prior to a flood, flood damage can be 
reduced or eliminated entirely. The Comprehensive Plan 
needs to establish a process whereby critical areas of 
potential flood damage are identified and solutions 
purposed prior to fl~od damage occurring rather than 
after. 

Omit first paragraph. (Leave the title "Floodway 
Designation") 
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6-20 

Add ne~" first paragraph: !::h.t::.F_~:-1~ _;ic ·! ;_:,..:--.:,,.-\1._:1.'/ .... ~,,-.i'.~,1·,.·,._.;,)!: 
i~: .. :t.h:E3:::.$.Ki:>ko11:i-:.a:::sil:-::V~ll_e.Y:~ .: .1)1,is_:l:';,_:con·:;1~-,.c.nt. <1 Lh 'Tl·]:': declar:a-tions :on :th-1s mi~t.te,·.( '._:.unnumbu:·e,:, !1 ,·c,,-.-_ eo1 
Uen:.:;i:t,: .Floo..:1w-3.y). 

After 5th para. add after (see Appendix C for more 
de ta i 1 : ::J~:1:y:~::fr\:·P.:t~<:::l~i:119.,: -low-er-j_ng •river· t•ed. 

6-38 Third para. after C. line 8 
ap.i:Cl:::Y~P:C.~ <f:v:e~i<:.·:::9~9:e .·:1<,1itt),:_.•:~: 

7-10 Omit paragraph 3, after 4th paragrapt·; .:::a,j: -INL-1 .:.v1oi_;p,L·~ 
Rf~tff:::/f9.}f:($$.1':9ND:/f P :-f%i'f/Et:'J~~~~~-t;y : .: · · . .: .... \::: /:/:}J~.P.:)~~t~:9-n:::::~ t!:~AX::>:P.~:::::.§::t..c;>P.:Pe.:~/-f.::~"P.:01::::respootji: ri-~.: .to.·.· an 
~#@.:(::~:~}: 
/\:/:\:\~'f:~f:W~~tfijj{:tt~:r.t:::::A:9.fuftjJ~It:~J~J:~:t:~:/¢.p~~::-:-:C::-"'!~~:): • 22.0::;;:::t:1:~it{o.20:f:t.)/:de:f..:f:Ms:-:-:::em:e:r.::g~friey::-:::as\·.:.-.:::.'.::.:a:h-:-:-:i:tnttte.d:i:a:te.::.:-::t:h~~e:at: 9.J/JJ1~I=iij~~#.P.itt#?#Ei·!#fJ§¥j~~J-¥f~p~fJiiI#t/Ji&fJ~iii~#t#){~l-·· · · ·· · · · · · ·· ;i:=~~%.@.!;:~=~/~j~~=~~~:i:~:®G.!:~~:.tr.~~~Z~:~zs::/t.-:tOm .,;.;.:.;.;.:..;.;;.;,:,:-:,.;.:~-:,;.;.:,;.;.:.;,;.:~:-:-:-: ....................................................................................... ······ ................... . 

\:.,,.W.t·J.W.-J..·.·j.,,.-:l.·.w.t·J.(;Q;.·:.·•·. 

~:=:::::::::::::::=:-::=:::::tri=~=:e.a$:e:::::=:0:t:=·a.i:=n\=:$m.e·~@:=:·=:a:r.::i:i:iris:=·====:f.·f.&n:===::t1te:at:ffE,:r.:::::·::0::f.: ~(t.=t~·~f.!f~·=fJ:~~~~~i::~:~:§rf.~(:·:P.·f?§t.:~t.:~~·~~t.~:t~J::}:tj:f~:t~J§~::~::::/~:f:'.o/: pe::r.::s:0:r.f:::::ha:ts:::::=~t=ti:e:::::::r.::t:g:h:t::::~:u-:nde·:i.--::::·=:=&cw.::::::1:s::~:/.2.o::.:i:-0:3.:/:t:0::::j:>::r-:o::te:e::t::::::Ji:±.s: t·afi1t:=:=a:ru:f:::::-a§.:r.::1=:tti:1:·tB·f.~::::::l:and=itJJ.ffiie·:r.:::=:::::t=t.u:s\::c.h:a~t~:1=f/:\tii.~h::=:::a: r.::f:w·f.¥.::r.:~l=:at:e:a~=~ffliie·f.~@=·===~·~:=·===:t:t.ie:=====~aift·me:n.t/=:=:o.t: ::::ti~:::;;I)~)~@:e=~Il~I:~::=:;.;:~~:.z.m=i:~: 
6.b:S·t·f.·tic.t·i::0:ns:=~==:::::=:t.:ep.ai:::r.::-i:rl.g:}~i:i:t:i:nif·=s·t:fu;i:e:tii·~·:{·=:=·tes·t:0::r.:i:h.:g: s:t·~a:nf:=:=l):ank$·j=·===·=:0::r.::=:·=·t:0:=·:=.:p.r.::0:t:e.c.t·::~•#:~r-:t:Y:-::::·th:r.:e~1rn:e:n.iikf:::f)£··:·::ttte: s:-t:-i.:::e:aitf:?B.:r.::::::::a::::::e:hari.ge\:J.:t.f::::::t:hEf=:::i;ft:r.::$:~irn::;:;:f.::1:ow.::::.w.i::t.:h®:-tf:::::t:he. n:e:e.e:ss·t:tY.::::::0:t.:/:Bht:afiiing/:·~;{::-:w.t-:£:·t·t~n=·=:=:~p:~a1=~:-:p;::f:i:0::f::::::t:d. c.o.nirne:ne1·n~f-·.wo.t-k~-· 
:::/::::::::::::::::::=:::.:t·hEi::;:])ep:a::ftm.e:n:t\:s:h:al:l~::::::fe.d.ticiiif::::=:t:0::frw.f:j:.t:if1g:\t:tie: c.o:ntf;tt·iri:ns·:-:·:at:~=·=·a~·:·:~ri:t-a-1:·:::·::a##~a-a;:·:·=:=w.i:t:h:I:ri:·=~=thi¥t¥~::·:da¥.s·:::::·i:ntE·::th~i ~~)5::::t::f:ri:ns::·:-::s:nal·J::::::·:b.e.~:·:~1=·1::e:a~:·:w.:I:·th:·=·:-a:S·::.j:r.t.:b:v:tded::::::f..0-:r.::::::::t·tte: 

PB.8:t?-:es·tt:f 
:·······-.···· 
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.. SKOKOMISH FLOOD CONTROL ZONE DISTRICT 
REVISIONS OF CFHMP DRAFT 

April 26, 1994 

Note: RED.LINING 1s used to denote added text . 
. c"t.r{i<·e·e·ut is used to show text to be de 1 eted. 

EXECUTIVE SUMMARY 

ES-1 5th paragraph: add to sentence 1: 
Erosion in the upper watershed caused by exteosive clear~ 
cut logging :S..BP..:/r.~:~:(J~:uj:J:tjj_ng 

ES-1 6th paragraph: add to sentence 1: 
The Cushman Hydroelectric Project on the North Fork 
diverts about 90 percent of the natural North Fork flow 

- or 45 percent of the total main stem flow out of the 
river directly to Hood Canal :a.,1j:cf:)i::s.:\::a..\Jxm.m.:n::mJ:y::::::tl~:Jd 
:op:t:n:1:on\by:::::::V:a:J:le:y-::::::r.:es::tdents::::::that:::::::tne::::::d:iv.er:s::i:on::::::a:tds ::.:::tn 
:f:lorid/p:ri:o."te:ctiori:~: 

ES-2 3rd paragraph: add to sentence 1: 
Implementation of flood control measures consisting of 
low-level, set-back berms eRe :/:} flood-proofing of 
i ndi vi dual structures}{::a.~.':.i~:t:::=:tJ:i~'.6::::@:t:~:~;fttj:9. 

ES-2 9th paragraph: add to sentence 1: 
River Bank Stabilization - using bioengineered solutions 
ot:::::::f.:tpr.:ap::::::1~:o:::-:stabi::l:i::ze:/banks:} te stabi 1 i ze ereded bal"llcs 
wherever ~essible and usiAg ri~ra~ stabilizatieR where RO 
other selutieR is feasible. 

ES-2 11th paragraph: add to sentence 1: 
·overbank Vegetation Removal - removal of selected 
overbank or.:::::::fn:str.eam vegetation •••• 

ES-3 fi rs_t paragraph: sentence 1: ~,-

ES-3 

ES-3 

Fl eedway Desi gRati eA - defi Ri r,g :~:den-tifyirig areas where 
flood flows regularly travel as "fleeEh•,ays .. to ensure 
that they remain ~ free ef de't•el opmer,t tl"lat woul a 
bl eel< fl owe aRd malEe fl oedi r,g worse i R tl<le future. 

Insert new paragraph: after paragraph 8: Install a flow 
gage .... 
J~~JJ/:f.Jtj~i(/:~3:~tj:g~/:p.f(?!.:~i~~}:Qt.~\:~tj#.}:~1/(:::f.9.f.~ 
~tj~Pl#.:j:~t~~)W:J:}:J\::::~~P.{~}:~~~{ 

10th paragraph: sentence 1: 
Establish a more direct way to warn residents -
i 1"1Stal 1 i Fl~ Si rCRS i Fl ti"le Val 10)' :lnsta:l:f:\eaf.:J.--:./wa:f.n::i:ri.- . .................................... Y: .................... :9-
~Y§~ ... 
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I 
! 

2-2 

3-1 

3-13 

3-15 

3-17 

first paragraph: delete last sentence: 
The ceRservatieR ~reup America~ Rivers has identified the 
Gltehe,,lish Ri~·er as one of 1S t:l<,iceatened rivers in the 
United States. 

2nd paragraph: second to last sentence: 
Outflow from the McKernan Hatchery is also discharged 
directly to Weaver I lunter creek 

5th paragraph: last sentence: 
It is a commonly held opinion in the Valley that~ 
rcdueti OR of fl m,is in tfalc Nortfl For!( is eontr .... i buti R9 
substati al 1 y to efclannel aggr=adati on and fl oodi R9 cha:nne:l 
a.g9:rad~~-i-o:n:.::::nas ··contr·i biuted substantial lY:/~:O: :f:lgp~1:!l9-~ · 

2nd paragraph: second sentence: 
The Tacoma City Light Cushman Hydroelectric Project uses 
flow from the North Fork Skokomish River to generate 
electricity. The flow that is diverted to the 
hydroelectric plant is not returned to the North Fork 
channel but is discharged di rect l y to Hood Canal and::/fs:\a ~~.t.lJ)f:Jj_~J~/):~ttf:fi}tjr\\~y./:Y~:J:l:ey:/r.~:~:t~:e:n.~/:~~~:::::~t.i~f-··················· 
:cJj:y~f.:s.:tgr(:)~J:ci~::/tr\/f::~:~\p:rP~.~tt:0:n._: .. : 

Picture needs identification on north and south 
directions. 

5th paragraph: first sentence: 
The sediment transport capacity of the main stem of the 
Skokomish river is reduced by the diversioA of about 90 
pereeAt of the North ... ~~-

6th paragraph: 
Omit or delete all of 'Delta Entry' which includes all of 
page 3-19. 
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-.. 
SKOKOMISH FLOOD CONTROL ZONE DISTRICT 

REVISIONS OF CFHMP DRAFT 
May 31 , 1994 

Note: REDLINING 1s used to denote added text. 
Str i l<eout is used to show text to be deleted. 

CHAPTER 4 

Add note under heading: 
AnY-:--:reference. :to valley residents includes members of. the S~gkom{~:ifr::/r:r1:be .:.un:1 ess ·stated .. otherwise .. 

First paragraph: first sentence: 
Y:'lJJ:EiY Residents aAe members of the SIEelcomi sh Tri be have 

. observed ... 

CHAPTER 5 

No additions or deletions to chapter 5. 
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. GARY Y ANDO, DIRECTOR 

- . DEPAR1MENT OF CO:MMUNITY DEVELOPMENT 
PLANNING - SOLID WAS1E- UTILITIES 
BLDG. ill • 426 W. CEDAR• P.O. BOX 578 

SHELTON, WA 98584 • (206) 427-9670 

COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN - DRAFT II 

SUGGESTED REVISIONS - JANUARY 19, 1995 

MASON COUNTY DEPARTMENT OF COMMUNITY DEVELOPMENT 

General Comments 

• A new section should be added to the CFHMP that discusses how the Plan will be implemented. Following are some suggestions for what should be in the implementation section: 

1. Identification of -least cost measures and those that are easiest to implement from a regulatory standpoint. ·. These measures make for a natural starting point to get the plan underway and should.be given priority. 

2. Identification of the more costly, longer term measures. 

3. An analysis of the costs of each recommended action and a time frame for achieving the action. 

4. Identification of funding sources for the Plan: 

A. Grants. 
i) Flood Control Assistance Account Program. 
ii) Coastal Zone Management, etc. 

B. Loans·. 
i) State Revolving Loan, etc·. 

C. Contributors to the Problem. 
i) Tacoma City Light. 
ii) Timber Companies. 
iii) Washington Department of Transportation. 

• Throughout these comments is the suggestion to strike the phrase "caused by the activities of others" when referring to .the adverse impacts of flooding in the Valley. This phrase has a polarizing effect on the discussion of how to solve the problem of flooding and is not necessary. 

• Several sections of DRAFT II will have to be revised to reflect the work that has been done since it was pro2uced (see ES-4, 2nd para. for an example] ·· 



• The final version of the Plan will require much better quality photos for the Figures that appear throughout the Plan. 

• Chapter 4, which focuses on the relationship between river levels and groundwater levels in the Valley, needs a lot of work. This section should emphasize the preliminary nature of the 
studies that have been done and the degree to which the 
relationships between groundwater and river levels are 
speculative. 

• The discussion and recommendations of Chapter 6 concerning placement of dikes presuppose the information that will be 
provided by the hydraulic modeling. This section must be 
reanalyzed once the modeling is completed. 

• The definition of floodway that is proposed in Chapter 7 needs to be discussed further by the PAC. The currently proposed definition, which suggests making the floodway 200 feet parallel to the OHWM, is an oversimplification. We are proposing to use the definition that appears in FEMA's regulations for regulating floodways. We welcome further debate on this topic. 

• The proposed changes to the County's Shoreline Master Program that appear in Chapter 7 need to be preceded by the 
following provision: 

The following standards apply only to those 
watersheds that are governed by a completed 
Comprehensive Flood Hazard Management Plan. 

The revisions that are suggested for permitted and conditional uses, for example, would not be acceptable for areas of the County that do not have a·comprehensive Plan in place. The 
standards that are currently in use should be kept for those watersheds that do not have a Comprehensive Plan. This creates the unfortunate circumstance of having 2 sets of standards, but cannot be avoided. 

Executive Surnma:r:y 

ES-2, 3rd sentence: Implementation of flood control measures 
cons is ting of low- level, ... f3.E=.!-.. ~.l:>~c::~. :t:>~~ AI19.. :f.J<?~9.:-:-P!.<:?<?tA.~1g gf 
tBit2~Egzgelimiijiiitt~1IIIIIIIIIIIIIISl!lllli1llllil.1 



ES-2, Suggest adding the following 5th element to the list of recommendations that will be made b the CFBMP: '"/Y· :-:=·:· . .:::i~~.::::~;,.:;;··.w.·.w.····.·····.··.·.··.······· · · . ....-

ES-4, last para.: Delete this paragraph. 

Chapter 1 - Introduction 

1-1, 2nd para.: The activities 

residents' control.' 
V:alll:~~¥~:~:~~;~~~~f:i~:·:~::·:··~· .... 
1-1: 

Chapter 2 - Perspective on Valley Flooding 

2-1, 1st para.: Human activities in the Skokomish River watershed over the last several decades have had impacts on residents of the SkokOfflish Riv•er ·valley, including ffl€fflbers of the SkokOfflish Tribe. These activities have been conducted by a private industry, a public tttility, and state and federal agencies. Valley residents, living at the downstream 

~~A~~~m~1mt~ .. 
American Rivers 
threatened 
:ijw;1;111 

e conservation group 
River as one of 15 

2-1, 2nd para.: ... is to maintain a balance between mitigating adverse impacts in the Valley caused by the activities of others, 

-. 2-2, 1st para.: The research done by David Jay concerning 
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sediment loading in the river and his historic information on the navigational uses of the Skokomish should also be referred to here (see Declaration of David A. Jay, Ph.D. (28 U.S.C. Section 1746, p.6). 

Chapter 3 - Surface Water Hydrology 

~ .. :}-7..J ........... !.!.~t para.: ... effects on the river's delta and estuarian es'eba~!ti~ wetlands .. . ·'.·:-:-:-:-:-:-:-:-:-.-:-.-:-:-.-.-:-.-:-:-:-:,:-:.;..-.·.·=·-·--:·: 

Chapter 4 - Groundwater Hydrology in the Skokomish River Valley 

~~~~e!np~~~~~ l~e!~ss:~~i~~o~~!~:~ i~~e!f!~~i!. relationship 

4-7, last para.: Several other possible causes for the increasingly wet condition of the farmland within the Skokomish River Valley are possible. 

Chapter 6 - Comprehensive Flood Hazard Management Plan 

6-1, 3 para.: ... that mitigates the adverse impacts in the Valley of activities controlled by others ... 

6-1, 3rd element: Implementation 
consisting of low-leve.:L..1. .. set-back 

~1~~ 

i,i;§.;j=.,.,,,,,~,,~gg7s ted 

of flood control 
berms and flood-

===:=:=:===··· 

6-8, 1st para.: Mention the work on sediment transport by the consultants that have been hired by the Skokomish Tribe (David Jay, Thomas Watson, and David Dawdy). 

6-8, 4th para.: As I understand it, the statement that the North Fork now contributes much less sediment than it did in the past 
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in wrong. Historic Lake Cushman, which existed before the dam, is said to have been a sediment sink for the North Fork. 

6-17, last para.: Revise to show that this work has been completed. 

6-20, 3rd para.: ... the adverse impacts in the Valley eaused ______ !?.Y. ___ _ the actions of others. Implementing flood control measures, Whe.h 
~~,,r~~~!~t~~m:r~:~:~i~~!9~~~:~$.'~T~~~~~~=~~~~. -~-----------·· 
6 - 2 5, 2nd para. : ifflpl emcntat in 1,l_~ffi!ilu!m:l~S.P: 
6-26, 1st Criterion: • Flood Hazard Reduction: the ability of 

i.ii1!!1~1~iiiliiii~liii!ii~Bgil1~1iimi\i.i1& 1iihiiii~mtliii1i,j,i1ii100

ding I 
6-28, Flood Proofing section: Mention the flood audit that is being perfonned by the Army Corps of Engineers as a first step toward flood proofing. 

Chapter 7 - Regulatory Setting 

7-13, Perm.it Process section: Cutting or filling in excess of 50 cubic yards of earth also requires a Land Modification Pennit from Mason County. Any cut or fill in excess of 500 cubic yards also requires SEPA. 

7-18, Definition of 
substitute with the iii:=:a ti~.e,~,,--L,,,,,,,,,,,-

=:; 
-Delete entire definition and 

definition from the FEMA 
··•··•···.·.···•····-·•···•······· ...... · 
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---· ··- ··-- ......................... -

Skokomish Indian Tribe 
Tribal Center (206) 426-4232 

N. 80 Tribal Center Road 

Garv J_ Yando, Director 
~ 

Mason County Department of Community Development 
P.O. Box.578 
Shelton, WA 98584 

Shelton, WA 98584 

August 19, 1994 

RE: Draft contract with KCM for Skokomish River Comprehensive Flood Hazard Plan 

Dear Gary: 

The Tribe appreciates the opportunity to comment on the County's proposed professional 
services contract for Skokomish River comprehensive flood hazard planning. These comments 
on the proposed planning contract are designed to build upon and improve the Jun~ I 993 Draft 
Plan. More detailed comments on the draft plan \.\-ill be provided as the flood planning process 
proceeds. 

The Tribe applauds the County's completion of a detailed Skokomish River valley topographic 
map, and the plan to employ a computer model to simulate existing and potential flood 
conditions. The map and modeling will provide information essential for defining the :floodway 
and assessing options to reduce flood hazard. The Tribe is also pleased that the next round of 
plmning mil address non-structural measures and evaluation of tt"le risk of unintended adverse 
impacts from proposed flood reduction altematives. 

I have listed below suggestions for adding essential plan..-ung elements to the proposed contract 
and for emphasizing certain existing work objectives. These recommendations are meant to 
address gaps in the present draft plan and to facilitate integwtion of the plan with ongoing 
comprehensive watershed planning for the Skokomish River Basin. 

Describe and assess the effectiveness1 appropriateness, and any unintended adverse impacts of 
existing and historical flood control approaches in the basin, principally dikes along the 
channel built from riverbed materials. [The draft plan incorporates and validates existing dikes 
wilhout evaluating their structural integrity, long-term effec!iveness. legality, and any adverse 
impacts on flood MZard which potentially could leave the Cc-unty and project developers 
liabie :or d~ages.] 

Ide::tify what is at risk at different levels cf flooding, and t..lie p0te:1tial costs ai.i.d benefits of 
lor:.2:-~erm floc,d hazard reduction strate~ies. Ide1;.tifv the lar:,:: U5es and structures nresentlv - - - r ~ 

afiec:e,.: o:,' differe:i.t levels offkoding. For ex~ple: icsidec:~~ .. ccmmll..:city, farm·and other 



.- .... Page2 

stractures; roads and bridges; pasture land; crop land, etc. Estimate amount of flood damages 
for different levels of flooding. Estimate costs of proposed flood ha:z:.a..'f'(J reduction measures 
and associated benefits that v.-ill accrue to valley residents ~,d the general public. [This 
analysis will be mandatory for informed decision making and for m.Y public funding to 
implement plan recommendations.] 

• Describe the root causes of increased channel aggradarion, and identify measures to restore 
and maintain increased channel capacity and to reduce flooding problems. Incorporate 
findings and recommendations of Skokomish Tribe contractors. 1 (The draft plan 
appropriately identifies increased sedimentation from logging and out-of.basin diversion of 
river flow as root causes contributing to decreased channel capacity and increased flood 
problems. However, it proposes measures that address only the symptoms of increasing flood 
hazard, not the root causes.] 

• Evaluate all proposed flood hazard reduction measures and strategies for consistency 'With 
existing law and policy, including effects on fish & wildlife and the natural productivity of the 
watershed. [Changes in existing County regulations recommended by the draft plan would 
a.'"tificially define the .floodway, promote increased flood plain development, and reduce or 
eliminate review/approval for structural measures, including dike construction. Many of these 
proposals appear to be inconsistent with existing laws and policy, and may contribute to 
increased flood hazard. In addition, effects on fish & wildlife and wetland resources, and 
natural ecosystem functions are not adequately integrated into flood hazard reduction goals 
and strategies.] 

Tne Tribe appreciates the County's leadership in flood hazard planning, and looks forward to 
. combined collaboration in developing a joint, final flood hazard management plan for the · 
Skokomish River Basin. The Tribe will aggressively pursue congressional funding to implement 
an acceptable plan as part of a comprehensive river basin improvement action initiative. 

Sincerely, 

\)~ 
Victor Martino 
Project Manager 
8424 :'{E Beck Road 
Bainbridge Island, WA 98110 
206-842-5386 

Enclosed are declarations from David R. Dawdy, hydrologist; Tnomas M. Watson 
Engineer; Dr. David A. Jay, Estua..."ine Geophysicist/Oceanographer; Charles A. Simenstad, 
E.stu.:.t."ir:.e ar:d Coastal }\.,farine Ecclogist. 



' \ 

i~~j~t~-•' ~'fJJt:;}(''Yj"~·t;t?t;fj{'., .,. .. 

:Je~ltf{~~~1x.~:r.i~;.~~~:~~;~/ ~~;>~~~=- :,:,~~:;~- · · ,,. ;~~r --

.. ,~daj!!=·wo~~ta~orclr~Fn[n:?sk6kt•~~~tWnt~rfs~e:~$d~~f;:;· Huard Management Plan (CRIMP). Based upon my review of the CFEIMP document and input fro~ the participants in your meeting, I have prepared a review of the document In disc~ons -~th T&CQma ~blic. Utilities, _it was suggested _that I_s~<>uld ~nd . .19 eac~. of YO.ll .~ ~1~< . 

-,~;~f~~~-~~~~~'',· 
.. ,-;_.~. ""~·, ,;..- . 

DBS/mjs 

xc: Paul Svoboda, TPU 
Garth Jackson, TPU 

Enclosure 

2601 South Lemay Avenue, Suite 39 Fort Collins, Colorado 80525 
Phone: (303) 223-9957 FAX: (303) 223-9958 

(Located m the Scotch Pines Village) 



Review of the Report Titled 
"Skokomish River Comprehensive Flood Hazard Management Pim" (CFIIMP) 

Volume 2, Draft Report, June 1993 
Prepared by KCM 

by 

Simons & Associates, Inc. 
2601 S. Lemay A venue, Suite 39 

Fort Collins, CO 80525 
(303)223-9959 

Executive Summary and Chapter 1 
The Executive Summary of the CFEiMP identifies the majority of the conclusions and 

recommendations. Comments of Simons & Associates (S&A) pertaining to the Executive 
Summary and Chapter 1 follow. 

The CRIMP states that flooding has always occurred along the Skokomish River. 
particularly in the lower reaches of the Skokomish valley. Simons & Associates agrees and 
provided considerable documentation of historic flooding conditions in the report entitled 
"Geomorphic and Sediment Transport Analysis of the Skokomish River," by S&A. 1993. 
The frequency of flooding is dependent.-upon climatological conditions and channel and 
flood plain geometry. In recent years, according to the CFHMP, flooding has occurred more 
frequently as a consequence of naturally imposed climatic conditions, see climatic and 
hydrologic records. These facts are clearly true and the consequences are experienced on an 
all too frequent basis particularly by those who live along the river. 

The U.S. Geological Survey discharge records provide important infonnation regar~iing 
discharges in the Skokomish River system from 1920 to the present The CFHMP states and 
it is acknowledged that over bank flooding now occurs at smaller discharges than in the 
past The reasons for this condition, however, are widely misunderstood and distorted. The 
CFfIMP mentions three factors which allegedly contribute to flood hazard management 
problems in the valley including logging, which has increased the sediment load; the 
diversion of water out of the river for hydropower production, which decreases sediment 
transport capacity and increases aggradation; and the existence of the Highway 101 
embankment While it is correct that these activities could potentially be managed since 
they are related to activities of man, it must be recognized, first and foremost, that the lower 
Skokomish River is in a natural zone of sediment deposition due to the relatively t1at 
gradient of the river as it t1ows through the alluvial valley and approaches the delta and 
Hood Canal. The 1993 S&A report cited well known scientific literature (Schumm, 1977) 
which supports the fact stated in the S&A report that "Thus, in the lower portion of alluvial 
rivers, sediment deposition, flooding, and lateral shifting or avulsions are the normal 
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dynamic processes expected under natural. conditions." It is therefore very difficult to fight 
against the natural process of sediment deposition which decreases conveyance capacity of 
channels and results in naturally occurring increases in over bank t1ooding, channel shifting, 
and continual build-up of the valley floor, alteration of existing channels and ultimately the 
creation of new channels. This natural process has been occurring in the Skokomish valley 
for eons of time. It · must therefore be recognized that this is the natural and oveniding 
process of evolution in this river valley.· Whether logging, hydropower or roads existed or 
not, the lower river would experience deposition and increased t1oo~g to some degree or 
another over time. Within the context of this natural process, it must be determined whether 
or not any of man's activities significantly aggravate this natural tendency and to what 
degree mitigation is possible or feasible. Quantitative evaluation of. flood management 
benefits must then be made of potential mitigation plans and associated costs compared to 
flood damag~ as well as · potential adverse environmental impacts or benefits for each 
mitigation plan. While the CFHMP discusses all of these issues, no quantitative evaluation 
has been made which could then lead to appropriately based decisions. 

Additional problems cited by the CFHMP related to flooding include bank erosion, loss 
of productive farmland, rising ground water levels, and increased marshiness. Simons & 
Associates agrees with these observations, however, the CRIMP repon also refers to 
changes in the river delta and damage to spawning beds that are allegedly harmful to fish. It 
is the conclusion of S&A that the alleged changes to the delta are based upon erronegys.. 
l!iterpretation of existing data regarding the topography of the delta and identification of 
changes in the delta that have supposedly occurred over time. These errors were clearly 
pointed out by Harza. N.W.("Comments on the Declarations of David A Jay, Charles A 
Simenstad, and Thomas M Watson Filed on July 28, 1994," October 1994). Regarding 
alleged damage to spawning beds due to aggradation, no information or analysis has been 
presented on the lack of suitability of substrate or hydraulic condition to suppon this 
allegation. · 

Major human ~ctivities identified in the CFf!MP repon in the watershed that adversely 
impact t1ooding conditions include: (1) extensive clear cutting of timber on the upper 
watershed of the South Fork which, according to allegations, has significantly increased 
sediment supply to the South Fork and consequently to the Skokomish River, (2) the 
diversion of flows from the North Fork for power production is identified as a cause of 
increased flooding in the Skokomish River due to reduced discharges which allegedly · 
reduces the ability of the Skokomish River to transfer sediments principally produced in the 
South Fork through the remainder of the Skokomish River system, and (3) the· existence of 
the Highway 101 embankment which allegedly creates an unnatural blockage to flow 
thereby increasing tlood water elevations upstream of the road. The following material 
provides comments on these three specific factors which can be managed in the process of 
developing t1ood mitigation. 
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• It has been generally concluded that the construction of roads and associated logging 
activities in the upper watershed of the South Fork of the Skokomish River has 
increased sediment supply. Studies in other areas of the world have shown similar 
increases in sediment loading due to the construction of roads and logging practices. 
Data collected by S&A primarily in 1993 and 1994 show that while suspended load is 
similar for the South Fork compared to the North Fork upstream of Lake Cushman. the 
bedload transport produced by the South Fork is much greater than that produced by the 
North Fork. .]bus, we agree at least with the con~pt that sediment production from th~ 
South Fork is significantly increased over natural conditions, and is a major factor to 
consider in the evaluation of sediment deposition, loss of t1ow conveyance capacity, 
and in the development of potential mitigation plans. 

• The 1993 geomoipbic and sediment transport analysis by S&A showed that the lower 
Skokomish River is a natural deposition zone where significant portions of the coarse 
material produced by the watershed would be expected to deposit. The analysis 
demonstrated that there was a small reduction in sediment transport capacity io rbe 
Skokomish River related to- the operation of tbe bydmpower system.,. priJ!!Y;ily flood 
t£gntrol. During periods of flooding. however, rbe Oaod control benefits provided by 
, the Cushman Project significantly outwei~hed the depositional effect&, Bedload 
transport data were not available for use in this 1993 analysis. Both those critiquing the 
analysis and ourselves recognized that it was important to understand and use bedload 
data in the analysis because the transport and deposition of coarse bedload dictates 
channel change and is responsible for the vast majority of deposition and incremental 
additional flooding in the lower Skokomish River beyond what is expected under 
natural conditions. Bedload c1ata· were collected during 1993 and 1994 and an updated 
analysis was conducted ("Sediment Transport Modeling Update Skokomish River," 
S&A. 1995). This recent work analyzed the effect of bankfull releases called for by the 
Skokomish Tribe to allegedly solve the aggradation problem. In discussing the bankfull 
releases, termed the modified hydrology, the following statement summarizes the 
results of this update. 

"Based on the updated modeling results, the modified hydrology causes 
some- redistribution of the channel bed but does not effectively move 
significimdy more coarse material through the Skokomish River and is 
therefore not effective and does not meet its intended objective of reducing 
or eliminating sediment deposition and flooding to any significant 
degree." 

• It is suggested that Highway 101 and its embankments aggravate flooding. This 
observation is conceptually correct but. because of the slope of the system. increases in 
flooding due to the impoundment are local and have little significant effect on the total 
system. Therefore. improvements of the hydraulics of the channel at the bridge would 
only reduce local flooding. Observations of t1ooding through the bridge in 1994-95 
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show no significant backwater or drop in water swface elevation through the bridge. 
Flooding can be just as severe downstream of the bridge as upstream. The more 
significant problem is due to the constricted flow of small streams or drainages through 
the embankment away from the river toward Shelton. In these cases. 2 to 4 feet of drop 
in the water surface between upstream and downstream of the drainage structure is 
possible. Improvements to these drainages and more efficient conveyance through the 
embankment would provide some relief but would not be expected to be significant 

Several recommendations for improving channel conveyance and reduction of flooding 
have been proposed in the report Improving the flood-carrying capacity of the Skokomish 
River at the 101 bridge site would reduce the. potential for local flooding. Removal of debris 
from the channel system that partially blocks flow an4 reduces hydraulic efficiency would 
benefit the system. In particular, blockages of snags cause the accumulation of sediments 
and diverts the flow laterally where it may cause significant bank erosion and often 
increases channel instability. The U.S. Corps of Engineers (COE) has for many decades 
recommended removal of snags from alluvial channel systems to increase flood-carrying 
capacity. reduce bank erosion, and increase the stability of the system. However. there are 
counterclaims of adverse impacts to the fisheries habitat in that fish like the variety of 
habitat produced by snags and related accumulation of sediment 

Regarding implementing construction of low-level setback berms. S&A's comments are 
as follows. The construction of such berms would help contain flood flows. However, the 
construction of these dikes would affect riparian habitat, would. during construction. 
increase sediment discharge to the river and because of the natural aggradational nature of 
the Skokomish River, its estuary and delta. would require continuous maintenance and, 
overtime, an increase in height of these berms to offset natural aggradation in the channel· 
system which will continually reduce channel capacity. 

The CHIMP report recognizes the need for an improved flood warning system. While 
not the responsibility of the City, the improved system could be important to assist the 
residents of the Skokomish River valley to· respond in a timely fashion to potential flooding 
to mitigate flooding impacts. This warning system could be comprised of various levels of 
sophistication. but as a minimum the potential for floods should be reported to the public by 
radio in a timely fashion. For extreme flooding, a more effective methodology of warning 
individuals should be considered. Of particular concern are magnitudes and timing of 
releases down the North Fork from the dam. and development of an effective early warning 
system to provide information to the residents of the valley regarding possible dam failure, a 
very unlikely event. 

Several remedial actions for river maintenance are presented in the County report. Sand 
and gravel harvesting is high on the list and would certainly be effective in improving the 
hydraulics of the channel system and increasing flood protection for valley residents. A 
historical review of sand and gravel harvesting in the area documents that until two to three 
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d~ades ago considerable sand and gravel was removed from the Skokomish River system. 
Such activity would tend to offset the aggradational nature of the system, and if sand and 
gravel extraction as a renewable resource can be managed properly, it is the opinion of S&A 
that this remedial suggestion is an extremely viable one. However, experience documents 
that its implementation may be difficult because of the- rules and regulations imposed by 
environmental and governmental agencies. Another option suggested by S&A in "Request 
Item 7 - Response to April 8, 1993 Request for Additional Information," (requested by 
FERC) would be to develop a sediment trapping basin, possibly suppl~mented by a sediment 
ej~tion devise. The sedimentation basin should be of sufficient size to trap the coarser 
sediment load for flows up to and including most flood events. It would be necessary after 
such an event, depending upon the amount of material trapped, to remove this material, 
possibly as sand and gravel for construction needs. Also, it may be possi"ble to select a 
section of the river sufficiently elevated that a sediment ejection device could be installed. 
This device would be designed to withdraw the coarser fraction of the sediment load with 
approximately 10% of the flow. Thereafter, the majority of the water used by the ejection 
device would be returned to the river and periodically, as required, the accumulated coarse 
sediment load could be utilized or disposed of. By these means, the supply of coarse 
sediment delivered to the lower Skokomish River could be significantly reduced thereby 
reducing the potential for future aggradati.on. 

The removal of overbank vegetation is another suggested option. However, there are 
usually very strong and supported objections to removal of riparian veg~tation. Also, an 
appropriate analysis of the benefits derived from this remedial action would, in the opinion 
of S&A. show very little benefit from the viewpoint of flood control and would have 
adverse impacts on the river environment. 

Side channel enhancement is an option and the enhancement of side channels for 
conveyance of water and sediment would reduce flooding. Funhermore, a careful analysis 
of the entrance to side channels and possible relocation of the existing entrance to a side 
channel may significantly enhance its ability to function without experiencing rapid 
aggradation, high maintenance costs, and degradation of fisheries habitat within the side 
channel 

Riverbank stabilization has been suggested. Such an action would improve the 
hydraulics of the channel system, would reduce bank erosion and, consequently, would 
reduce the rate of aggradation that the system is currently experiencing. 

Chapter 2 - Perspective on Valley Flooding 
The major issues relating to alleged increases in flooding are principally related to clear 

cutting in the upper watershed of the South Fork, hydropower transfer of water out of the 
basin, and blockage of flood t1ows by the Highway 101 bridge. In the latter case. it is 
pointed out in the CHIMP report that there is a 2 to 4 foot difference in elevation between 
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the water surfaces above and below the IO l bridge during periods of flooding. Regarding 
the river. itself. such a difference has not been observed by S&A except on small side 
drainages. It is also pointed out in the County report that flooding of adjacent land has 
increased beyond the natural levees. Simons & Associates emphasizes that the natural 
levees are geomorphically formed and are the result of flooding and deposition over 
hundreds of years. The existence of natural levees is positive evidence of significant past 
flooding of riparian lands and the river valley. 

Chapter 3 - Surface Water Hydrolo~ 
This· chapter gives a good account of the hydrology of the Skokomish River basin 

which has a watershed area of 247 square miles of whic;:h 45% is drained by the North Fork. 
In terms of clear cutting, it is documented that 104 square miles of the South Fode watershed 
has been subjected to extensive clear cutting since the tum of the century. The U.S. 
Geological Survey maintains eight gaging stations within the Skokomish River system. The 
locations of these gaging stations are documented on Table 3-1, and Floods of Record are 
tabulated in Tables 3-3 and 3-4. The data documenting the Frequency of Flooding is 
presented in Table 3-5. As in preceding sections of the report. it is concluded that the major 
causes of flooding along the Skokomish River can be related to logging activities. 
particularly along the South Fork, which has significantly increased the production of 
sediment, the blockage of 101 bridge and its embankments during periods of flooding, and 
the development and operation of the hydropower system. 

Considering in more detail hydropower impacts, the repon states that "possibly" 
hydropower has increased river bed elevation. overbank flooding, the deposition of finer
sized sediments on the bed of the river system, and the reduction of water and sediment 
flows to the delta which may have reduced the biological capability of the estuary and the 
delta. Referring to impacts of hydropower diversions on the Skokomish River system and 
the delta, it is emphasized by S&A as a result of their recent worlc effon that many of the 
adverse conclusions that have been developed in past reports that continue to persist were 
based upon inadequate data, particularly bedload data. Also, as referenced previously the 
dynamics of the delta has been improperly quantified based upon erroneous use of existing 
data and lack of current inf onnati.on regarding the present characteristics of the delta. A 
proper analysis of presently existing data will verify that the majority of the adverse 
comments pertaining to impacts of hydropower on the channel system and on the delta are 
erroneous and should be eliminated in present and future consideration of the development 
of a Comprehensive Flood Hazard Management Plan. Another possible source of error 
affecting the conclusions of past studies relates to 1980 FEMA survey data. It is reponed 
that errors as large as 5 feet in ground elevations have been documented. As a consequence 
of these potential errors in this survey work. S&A did not base their analyses on these 
questionable data. 
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In summary. at best. past water and sediment routing studies which incorporated only 
suspended sediment information should be eliminated from consideration. Similarly. the 
report of the steepening of the delta is, at best. a blunder. 

Chapter 4- Groundwater Hydrology in the Skokomish River Valley 
Simons & Associates ha.s not. in any detailed sense, considered groundwater 

t1uctuations in the Skokomish River valley. However, There is concurrence, however, that 
as the river bed rises due to natural aggradation of the system, groundwater levels will rise a 
corresponding amount under the land adjacent to the river. The aggradation which has and 
is occuning formed the present river valley over thousands of years. This process of 
aggradation is continuing and will continue in the f\tture. The rate of aggradation can 
realistically be reduced only if the supply of coarse sediment is reduced. The rates Qf 
aggradation will be influenced by man's activities, principally such as clear cutting 
increasing sediment supply. lack of sand and gravel harvesting from the system during the 
past few decades. 

Chapter 5 - Forest Practices in Skokomish River Basin 
This chapter describes historic and present timber harvesting actiVIttes. Logging 

practices have been active from 1860 to the present The river was used for log drives until 
the early 1900s. Land ownership is presented in Figure 5-1. Table 5-1 identifies ownership 
by acres. Table 5-2 presents a record of timber harvests. The rate of timber harvesting has 
decreased, see Figure 5-2 with particular attention to the reference of 1980 to 1992. 
Furthermore, long-term plans of the Forest Service include obliteration of 20 miles of forest 
road, hydrom.ulching of clear-cut ~ in-stream treatment of tributaries including 
construction of check dams and other channel stabilizing techniques. These activities will 
slowly improve the Skokomish River environment to a limited degree. 

Chapter 6 - Comprehensive Flood Manaeement Plan 
As a part of this plan, the report suggests improving the capacity of the channel at the 

Highway 101 bridge, improving the creeks draining into the mainstem, the implementation 
of t1ood control measures, and. development of an improved flood-warning system. Further 
suggestions include gravel bai; scalping, construction of overflow channels, the possible 
development of detention basins. removal of vegetation and debris to improve channel 
capacity and stability, and, as required. possible channel widening and/or deepening. For 
channel alignment control, spur dikes, channel realignment, use of vane dikes and cut-off 
channels are possible methods that were highlighted. Simons & Associates, based upon 
studies conducted, would not recommend vane dikes and would not recommend cutoff 
channels. Referring to cutoff channels, these steepen the local gradient, introduce channel 
instabilities, increase the local rate of sediment transport and, therefore, this local increase in 
sediment load deposits in Hatter reaches of the river. Also suggested for streambed control 
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is the use of stabilizers and drop structures. Such devices, in general, Hatten the gradient of 
the channel. reduce its ability to transpon sediment. usually cause sediment deposition 
upstream of such structures accompanied by limited degradation downstream of the same, 
and, of course. may introduce new problems regarding fisheries habitat Before adopting 
any such alignment control and streambed control measures, a thorough analysis of the 
effects of proposed structural activities on the SR environment should be assessed utilizing 

. current data and state-of-the-an water and sediment routing methods. Such studies must be 
executed by staff fully trained and experienced regarding the i~ponance of physical 
processes that dictate river response. 

Chapter 7 - Re&11Iatory Settin~ . 
The information presented in this section is informative and identifies the necessary 

permits to proceed with a selected alternative but is not peninent to S&A recommendations 
regarding the feasibility of suggested alternatives except in the regulatory sense. 

ChaDter 8 - Environmental Impacts 
This chapter reviews the suggestions identified in preceding chapters in the CFHMP. 

The following specific suggestions presented in this chapter are reasonable: 

• 

• 

• 

• 

Controlled sand and gravel extraction to improve the hydraulics of the system 

The removal of large woody debris and other large in-stream features that divert the 
water laterally and increase bank erosion and channel instability improving the 
hydraulics of the system. 

Side channel enhancement may improve the hydraulics of the system . 

River bank stabilization may reduce the supply of sediment 

However, the widening of the Highway 101 bridge opening is of questionable value as 
is the overbank vegetation removal. 

The decisions regarding selections of all alternatives should be based upon a 
comprehensive analysis including geomorphic, engineering, environmental, fisheries, 
economic evaluations, etc. It is doubtful that any single agency has sufficient training and 
experience in these diverse subjects to identify the best alternatives. 

8 



TEL NU:361:J-427-8425 #621 P02 

Federal Emergency Management ·Agency 
B.ep,11 X 

William 0. Hunter, Chairman 
Mason County Commissioners 
Mason County Courthouse 
411 North 5th 
P.O. Box 578 
Sheldon, Vt/A 98S84 

180 ~ Street. So11thwe1t 
Bothell, WA 98021·9196 

March 17, l 995 

RE: Skokomish River Comprehensive Flood Huard Management Plan 

Dear Commissioner Hunter: 

This letter follows my review of the draft report of the Skokomish River Comprehensive Flood 
Hazard Management Plan. · 

Our Agency has some serious concerns relative to the ~ Report. The Plan in chapter seven, 
proposes some very significant changes to the. Countys Flood Damage Protection Ordinance. 
Those chanses include deletion of any reference to Flood Insurance Rate Maps, Floodway Maps, 
and revises the definition of a Floodway. These definitions and references are minimum criteria 
tliat must be included by the County in reference to its participation in the National Flood · 
Insurance Program (NFIP). 

If the County revises its Flood Damage Protection Ordinance by removing the required references 
and changing requir~ definitions to the point that they do not meet minimum NFIP requirements, 
it will be necessary to suspend the County from the National Flood Insurance Propm. 
Suspension brings very severe consequcnc;:ca to the County and ita residents. Flood Insurance 
would no longer be available, some fonns of disaster assistance would not be available in flood 
hazard areas, the Corps of Engineers would not be able to complete the projected Plood Audit 
for the Skokomish Valley, and loans would not be available from lenders insured by the Federal 
government. 

. We had hoped that the Plan would inventory specific sites and make recommendations for those 
sites, or make reference to recommendations that would follow &om the Flood Audit. A plan 
with site specific information on elevation, retrofitting, relocation or buyout. could qualify the 
County for mitigation funding from several different sources, which would significantly reduce 
flood damages in this valley .. 

..,..~ .. ~. :·· ,........... ... ·, .· .. , ':""J 

MAR 2 2 1995 
MASON CO. Pl:ANNING DEPT. 





ii621 P03 

We arc very concerned with the high emphasis the Plan places on flood-control berms to protect 
properties from flooding. Whether they are called flood-control berms, dikes or levees they all 
basically have the same ctfect and problems. While they may off'er a certain level of protection for 
one individual. at the same time the water is being detoured to someone else who does not have 
the benefit of a berm. Benns also off'er a false sense of security, often being overtopped or 
breaking, flooding those they were suppose to protect. This has been seen in recent flooding 
events. 

The revised flood study which the County is conducting needs to identify a means by which 
adequate floodwater conveyance will be preserved. This is usually accomplished through a 
regulatory floodway. We have disc:ussed other methods with the County, auch u Zoning, that 
will control the amount of development that could occur in the valley. If the County chooses not 
to zone the valley then it will be necessary to adopt a regulatory ftoodway or some other method 
that will assure FEMA that the base flood level will' not be increased by future development. 

We would encourage the County to adopt a final plan that would serve multiple purposes, auch u 
meeting the requirements of the Depamnent ofBcology for FCAAP fi.mdin& the Division of 
Emergency Management for 404 Hazard Mitigation funding and PBMA for Pmod Mitigation 
Assistance. None of these runding sources would be available if the County is suspended from the 
National Flood Insurance Program. 

If J can be of any assistance please contact me at (206) 487-4679. 

Sincerely~ 
" ~~~rvr.~ 

George M. Currin 
Mitiption Diviaion 

cc· _,1}ary Cooper, Department of Community Development 
" Tim D1Acci, Department ofBcology 
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SKOKOMISH WATERSHED COALITION 

Patti Heinis, Secretary 
W. 5341 Skokomish Valley Rd. 
Shelton, WA 98584 
April 19, 1995 

Mr. Gary Cooper 
Mason County Department of Community Development 
P.O. Box 578 
Shelton, WA 98584 

RE: Draft Comprehensive Flood Hazard Management Plan 

Dear Gary, 

Thank you for the opportunity to submit comments regarding the current 
draft CFHMP. Skokomish Watershed Coalition members met for a workshop 
on 4-9-95 to solicit comments on the draft flood plan. Following is a 
synopsis of our recommendations and requests. 

GENERAL RECOMMENDATIONS: 

1.) We recommend a comprehensive approach to flood hazard 
management planning which includes all areas of the Skokomish 
River Basin. We request inclusion of a wide-range of possible 
projects in the final draft plan. We suggest categorization of 
projects with goals and objectives, timelines, responsibility, legal 
requirements, and possible funding sources. 

2.) We recommend annual review of the plan to evaluate current 
projects, prioritize future projects, and possibly amend the plan. 



3.) We recommend analysis of the Skokomish Tribe's Ecosystem Plan 
(upon completion) and the U.S. Forest Service Skokomish Watershed 
Analysis (upon completion) to evaluate compatibility of Skokomish 
CFHMP with larger ecosystem recovery planning. We suggest that 
the information from a variety of sources be compiled, analyzed 
and incorporated to begin a comprehensive Skokomish watershed 
recovery plan. 

4.) We recommend FEMA guideline compliance to ensure continued FEMA 
coverage and enable the Army Corp. of Engineers to conduct a flood 
audit to determine site specific assistance for Skokomish Valley 
residents. 

5.) We recommend development of a data collection system to 
centralize existing information, establish baseline data, and compile 
continual data to assist in evaluation of current projects and 
determine need for future projects. 

6.) We recommend development of a Skokomish resident survey tool to 
facilitate annual input from all residents to evaluate current 
projects and prioritize future projects. 

7.) We recommend quarterly field study by the Planning Advisory 
Committee and interested Skokomish community members to gain 
primary knowledge of the entire Skokomish River Basin. 

8.) We recommend immediate sharing of computer modeling data with 
the Skokomish Tribe to obtain a "second opinion" of HEC 2 modeling 
of a variety of options. 

9.) We recommend zoning of Skokomish Valley to ensure safe 
development of future growth. 

10.) We recommend active searches for public and private funding 
sources to restore the Skokomish watershed to a balanced 
ecosystem. 



COMMENTS SPECIFIC TO THE DRAFT COMPREHENSIVE FLOOD 
HAZARD MANAGEMENT PLAN: 

1.) We request- that the Department of Natural Resources, Simpson 
Timber Co., the U. S. Forest Service, and other forest land owners 
review current and future logging and road building activities 
to ensure Skokomish Valley residents that forest operations are 
conducted so that they do not increase river aggradation and 
associated flooding. This may require practices in excess of current 
regulations. We request voluntary participation as responsible 
community members. 

2.) We support the Skokomish Tribe's proposal to FERC to monitor and 
adjust increased flows to the North Fork of the Skokomish River 
to facilitate sediment transport, fish migration, and fish and 
wildlife habitat restoration. We strongly urge Mason County 
Commissioners to make a joint resolution with the Skokomish Tribe 
to appeal to FERC to release regulated flows in the North Fork of 
the Skokomish River. 

3.) We recommend site specific sediment removal projects based on 
Competent hydraulic analysis of sediment accumulation in the entire 
Skokomish River and Vance Creek basins. Removal sites should be 
prioritized according to increased sediment transport efficiency and 
increased drainage capacity. 

4.) We request immediate assistance from the U.S. Forest Service, 
Simpson Timber Co., and Tacoma City Utilities to implement 
sediment removal at a South Fork Skokomish River source site, 
possibly Holman Flats. 

5.) We request immediate assistance from Simpson Timber Co. to 
implement sediment removal of the 800Nance Creek bridge slide 
from the Vance Creek canyon before the debris is transferred 
downstream. 

6.) We recommend a site specific Skokomish Valley hydraulic drainage 
plan. We request drainage improvement projects that are 
cooridinated with sediment removal projects, or determined to 
lower ground water levels and increase flood water dissipation. 



7.) We request annual identification and removal of logjams at critical 
locations. 

8.) We request that any structural flood reduction projects include 
riparian restoration planning to enhance fish and wildlife habitat 
recovery. 

9.) We request assistance from Washington State Department of Fish 
and Wildlife, Northwest Indian Fisheries Commission, and Skokomish 
Tribe Fisheries to detail native fisheries stock protection during 
project implementation activities. We support enhancement of 
native species and examination of hatchery production to support 
diverse fish populations. 

10.) We request immediate identification of bald eagle feeding, staging, 
nesting, and night roosting areas to protect eagle habitat from 
selective or clearcut logging. 

11.) We recommend that existing Skokomish Valley dikes be inspected by 
a qualified engineer. If current dikes don't meet minimum 
construction standards, we request that they be improved to 
standards immediately. If current dikes are proven to cause adverse 
flood levels on neighbors upstream or downstream, block natural 
floodways, or present a serious threat to residents if they fail, 
we suggest that they be removed. The only substandard dikes that 
should be retained are those in areas of critical need until the river 
is stabilized by increased hydraulic capacity. 

12.) We suggest that the two foot berm scenario be abolished from the 
current flood plan and that modeling of this proposal be cancelled. 

13.) We support consideration of ring levees around residents' homes, 
if this option is approved by FEMA. We also support consideration 
of wing diking in the river to establish channels in identified 
critical areas. 

14.) We recommend that short-term structural projects complement a 
long-term focus on watershed restoration, river stabilization, and 
ecosystem recovery. 



NONSTRUCTURAL RECOMMENDATIONS: 

1.) We request immediate inclusion of a buy-out and relocation option 
in the CFHMP. A survey of valley residents following the Army Corp. 
of Engineer Flood Audit should detail interest of this option. Site 
specific buy-out and relocation requests must be included in the 
CFHMP to qualify for FEMA funding. 

2.) We recommend public information of flood proofing options and 
possible funding sources be included in the CFHMP following the 
Army Corp. of Engineer Flood Audit. 

3.) We request inclusion of a flood emergency plan detailing specific 
assistance measures by the Department of Emergency Services, 
Red Cross and other support services before, during and after 
flooding. 

4.) We support immediate implementation of the emergency warning 
system detailed in Mason County's FCAPP grant application. 

5.) We request immediate inspection of roads and bridges for structural 
integrity for public safety after damaging flood events. We also 
request strict enforcement of road closed signs during flood events. 

DATA COLLECTION RECOMMENDATIONS: 

1.) We request inclusion of all significant data from 1994-95 in the 
current CFHMP. 

2.) We request continued topographical mapping to include the 
entire South Fork Skokomish River and Vance Creek areas. 
Upon completion, we recommend inclusion of mapping results in 
future plan revision. 

3.) We request immediate installation of flow gages on the South 
Fork Skokomish River and Vance Creek sites to enhance data 
collection. 



. ~ 

PERMIT PROCESS RECOMMENDATIONS: 

1 . ) We request timely application of necessary permits to facilitate 
quick implementation of short and long term projects. We support 
the permit system process which can be accomplished by focussed 
determination. 

2.) We request that current permit procedures be enforced with 
appropriate warnings and penalties by responsible regulatory 
agencies. We believe that past and current disregard for regulation 
has adversely affected Skokomish Valley residents and at times 
has created a serious public health and safety hazard. These 
activities have also threatened the health of the Skokomish 
watershed 

Thank you, 

Skokomish Coalition 



April 19, 1995 

Gary Cooper 
Mason County 
Department of Community Development 
P.O. Box 578 
Shelton, WA 98584 

Dear Gary, 

Thank you for the opportunity to share in the development of the 
CFHMP. As residents of Skokomish Valley we are determined to assist 
in development of a plan that is beneficial to all residents and the 
Skokomish watershed. Although we realize that the current CFHMP is 
focussing on flood hazard management, we don't believe that is possible 
without inclusion of watershed management and restoration planning. 
We sincerely hope that continual planning and implementation of detailed 
goals and objectives will occur to address all of the issues that 
contribute to the threatened state of the Skokomish watershed. 
We believe that initial flood hazard management planning is but one 
small piece of an evolving watershed restoration project. 

We have thoroughly researched past studies and project attempts to 
control the river. o·ur analysis of past and current practices for flood 
management indicate a long history of "band-aid" approaches to a problem 
that requires a comprehensive watershed approach. Documentation of the 
need for a holistic approach has been mentioned since as early as the 
1940's. History has shown us that minimal focus has aggravated the 
problem to a level of immediate crisis. There is a realm of expertise, 
including Skokomish Valley residents, that has been ignored in 
development of this plan. We are offering assistance to explore the vast 
realm of possibilities to remediate the repetitive nonproductive 
approaches that have been temporary at best. 

We are very disappointed in the quality and focus of the draft CFHMP. 
It is so poorly written from a conceptual and detailed point of view, 
we choose not to comment on specific chapters, pages, sentences and 
words. It would be an exhaustive analysis of inept research techniques, 
review of existing data, and synthesis of information. We are extremely 
disappointed with the services of KCM Inc. and Project Manager, Tony 



' 
Melone. We can't comprehend the purpose of writing a plan that doesn't 
meet the minimum requirement of grant funding. We are also very 
concerned that current computer modeling is based on spurious 
information and is only as good as the facts that were chosen as input. We 
are also concerned about Planning Advisory Committee meetings. They 

. aren't conducted according to the groundrules that were adopted. 

A synopsis of our ideas are incorporated in the Skokomish Watershed 
Coalition response to the CFHMP. 

We are happy to see a ray of hope in this process. We realize that we have 
contributed to a difficult reactionary period of adjustment. This is a 
predictable social process, and as human beings, we tend to react in very 
human ways. We are excited that change is happening so quickly and 
fences are beginning to be mended. For example, we are so pleased that 
Wes Johnson is willing to listen to us and respresent our concerns on the 
Planning Advisory Committee. We are beginning to work together which is 
absolutely necessary to direct positive change in the Skokomish 
ecosystem and the people who live within its boundaries. 

~. fll-_A;/_ 
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Plloae: (360) 427-96711 Ext. 450 
Fax: (3611) 427-8425 

Jerry W. Hauth, PE, PlS 
Director 

DEPARTMENT OF PUBLIC WORKS 
COURTHOUSE BLDG 1, 411 NORTH 5TH STREET 
P.O. BOX 1850 SHELTON, WASHINGTON 98584 

April 18, 1995 

MEMO TO: Gary Cooper 

FROM: Jerry Hauth V #-
SUBJECT: Skokomish River Flood Hazard Management Plan 

I would like to submit the following comments or questions about the 
subject plan. I will attempt to progress through my comments in sequence with 
the report. If you have any questions regarding my comments, feel free to 
contact me for clarification. 

1. Executive Summary - I feel this generally needs to be up-dated to reflect 
some of the revelations of the continued study. 

a. The activities that have be~n identified as contributing to the 
flooding (ie. logging, north fork diversion, and the 101 embankment} 
should be discussed relative to the magnitude of their contribution to 
the problem. We need to know which is causing the majority of the flood 
problem. The County and the valley residents will want to focus their 
efforts where they will realize the most for their efforts. Recent 
discussions have questioned the magnitude of the impact associated with 
the 101 embankment, and there is extensive documentation minimizing the 
impact associated with the diversion of the north fork. I think our 
consultants should use their expertise to evaluate these issues and 
determine where our limited resources would best be spent. 

b. The specific recommendations of this plan should be reviewed to 
insure they are still the current recommendations. There should also be 
a discussion regarding how effective each one will be and how easy each 
will be to implement. The omission of potential modifications to forest 
practices and improving the high groundwater issues, suggests this is 
not a complete tabulation of recommendations. 

2. Chapter 1. Introduction - The membership of the Committee has changed as a 
result of the length of the time required to complete the planning process. A 
list of the current members would be appropriate. 



3. Chapter 2. Perspective on Valley Flooding - In this chapter and elsewhere in this report there are references to a 2 to 4 foot difference in the water surface at the 101 embankment. Recent modeling appears to indicate this may not be totally accurate. This could possibly be a perceived difference that is not substantiated by the modeling and should be qualified as a perceived surface differential. 

4. Chapter 3. Surface Water Hydrology - It is stated that" It is a commonly held opinion in the valley that the reduction of flows in the North Fork is contributing substantially to the channel aggradation and flooding." I have been involved in this plan for almost two years, and I have only heard one individual make this statement. In addition, I have reviewed a number of documents that indicate this is not the case. I don't feel this statement should be included if it is not representative of the feelings of the valley residents. 

Since we have experienced a significant flood this winter, the flood records information should be up-dated to include the event of the past winter. 

5. Chapter 5. Forest Practices - During the discussion of the Timber, Fish and Wildlife agreement, the ability to find solutions tailored to individual sites is presented. Why hasn't this been explored or a recommendation structured around it? The solution could be unique to the Skokomish Valley and the current problems. Can the TFW agreement be used to find options for the current problems? How? 

In the Restoration Efforts section there is a reference to the Clean Water Act. Please explain the applicable standards of the Clean Water Act and how they apply to the Forest Practices. Do current forest practices meet the standards of the Act? When was the last monitoring or evaluation? 

6. Chapter 6. Comprehensive Flood Hazard Management Plan - The Gravel Removal Plan states the plan "does not support extensive dredging efforts along the river". Recent discussions have included the possibility of gravel mining in the lower reach of the South Fork. It is not clear if this qualifies as extensive dredging. However, to eliminate possible future complications, the plan should include the possibility of a long tenn gravel mining operation in the lower section· of the South Fork. This may be the only viable way to maintain the river and deal with the anticipated gravel load to the river. A brief discussion of the sediment transport model provided by the City of Tacoma would be informational. 

The Overbank Vegetation Removal section states "The most significant impediment to flow in the Skokomish River is U.S. Highway IOI". Is this still an accurate assessment? In light of recent modeling, I thought the aggradation problem may be more of an impediment. 

The Widen Openings through Highway 101 section, states the openings under U.S. 101 should be increased in size. If recent modeling indicates this will only provide a minimal improvement, this recommendation should be qualified. How much would the situation be improved by increasing the openings? Where should the openings be? 



7. Chapter 7. Regulatory Setting - In the discussion of the Mason County Shoreline Master Program, it is stated that usually activities that are exempt from the SOP process are also exempt from review under SEPA. That is not applicable in Mason County. SEPA is required even if a project is exempted from the Shorelines Substantial Development Permit. 

The Aquatic Lands Authorization section indicates that floating logs on a river is not a basis for establishing commercial activity. I am under the impression that floating logs is one of the classic examples of an activity that does establish commercial activity. Therefore, the suggestion that the river could be designated non-navigable, and thereby simplifying the permitting for dredging, gravel removal or mining, does not seem accurate. 

The Update to Include Flood Control Measures discussion should include a recommendation to make a provision for Flood Prevention Activities in the Master Plan. This can ease the process necessary to take preventative measures by both public agencies and valley residents. 

I want to thank you for the opportunity to comment again, and offer to explain any of my comments that may not be self apparent. 





3/2/95 

Mr. Gary Cooper: 

It has been stated many times that if residents of the Skokomish Valley would like to add their comments or suggestions to the Comprehensive Flood Hazard Management Plan, we are to put them in written form and submit them. Following are my suggestions and comments. 

I have concerns as to the accuracy of the topographical mapping. There is a quarter mile absence and has been made light of at different meetings. My objection would not be so strong if the river had never gone overland in this stretch but it has, in the recent floods of the 90's and historically. 

The velocities and volume of the river leaving the canyon mouth and making the first 90 degree bend are just as concerning to us in this area as the church curve is a concern to mid-valley residents. 

Also the mapping process should have included the Vance Creek area since there is no Vance Creek Valley or a separate identity to this location. It is without a doubt part of the Skokomish Valley. The argument that the CFHMP is only focused on the SouthFork Skokomish is absurd. Is this not to be a "comprehensive" Plan? 

I feel that stream segment surveys ,flow data(USGS),sediment transport data and topographical mapping should also occur in the Vance Creek area. This area is experiencing many of the same elements that the Skokomish system has. Also its a contributor of flows and sediment that effects the South-Fork Skokomish. The pos·sibility of a USGS gaging station in Vance Creek could be useful in the future. 

Emergency services for Valley residents through a Hazard Plan is a much needed item. I have written a letter to Emergency services last year from the flood advisory board, asking for their assistance in obtaining road access through Simpson Timber 800 road for a way out of the upper-valley.This emergency route would be very beneficial but have heard no response. 

I suggest that in the CFHMP this access be made available if possible.There also is a need for emergency supplies stashed in different locations in the Skokomish Basin (this includes the Tribe). The use of storage containers strategically placed with medical,food,water,radio etc. Would be of better use since the probability of isolation exists in many areas. 



Air evacuation areas should be designated in the Hazard Plan and 
a reasonable method of warning the public of emergencies should 
be established. 
I suggest a group of emergency response persons be put together 
to come up with additional suggestions to the Hazard Plan. Much 
improvement can be done in this area and I believe that DOE has 
grants that pertain to this and our County should be moving 
forward to receive them. 

Diking, set-back burms, levees and any other similar structural 
approach should not be considered as alternatives to flood 
prevention in the CFHMP, especially if they cause adverse affect 
to others. There is a need for Emergency Diking in certain 
instances and this should be carefully reviewed. The point that 
I'm trying to make here is the CFHMP needs to be carefully 
revised as to make it a document that goes to work and not 
mitigation or litigation or worse turned down. 

I feel that extensive diking with the continual rise of the river 
bed will only add to the ground water rising problem. 

The possibility exists that areas that are exceptionally wide or 
braiding could be narrowed as to increase sediment transport. 
Also the use of North Fork flows after bank stabilization is in 
place might be worth looking into as a long-term approach to 
moving material naturally to the delta or estuary where it is 
needed the most! 

Dredging may be needed at some point, but it should be done 
carefully and well planned. Not as a stand alone remedy. 

The Skokomish River aesthetically is sufferirig from car 
bodies,cement and rebar banks. All placed with bank stabilization 
in mind. They may or may not be effective stabilization technics 
but are ugly as hell to the recreational user of the river. I see 
the quality of the resource going down hill stemming from these 
measures. As a citizen of Washington State I'm appalled that 
Agencies and Government allows this·madness to continue. The 
thought of leaving future generations a river full of junk is 
revolting to me! 

Thank you with your help this far on the CFHMP and look forward 
to working with you as the proccess continues. 

Sincerely, 



Gary Cooper, Subdivision/Environmental Planner 

Department of Community Developement 

Bldg. III, 426 W. Cedar, P.O. Box 578 

Shelton, WA 98584 

Dear Mr. Cooper, 

March 13,1995 

The enclosed petition has been signed by 129 Skokomish Valley 
residents who feel diking is not an acceptable method of 
flood control for the valley. 

This is not about tearing down existing dikes nor is it a 
personal vendetta against anyone. We are merely making a 
statement which we feel would not be heard unless we take an: 
app~oach such as this. 

Sincerely, . 

~~~ 
Moirya Dehe, Skokomish Valley resident 
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Skokomish Dikes 

Diking: Most residents are aware that dikes have been used in 
many areas ·in the U.S.A. including the Skokomish Basin. There are 
procs and con's on the usage of these structures and the benefi ; 
that they do or do not provide. While they may provide protecti1-.1 
for those people that live behind these structures their impacts 
to land and people upstream and downstream are very real. 

In the past the construction of these structures in the Skokomish 
Valley was 9one usually with the existing materials provided by 
the river, Woody debris and river rock with some cable. Nature 
and time work together on these structures. Wood rots out leaving 
gaps or pockets for erosion•.to get a foot hold, velo~ity of the 
water, changes in stream all have adverse effects on dikes. The 
.ability for dikes to provide protection decreases as the river 
bed rises. This rising of the river bed becomes more of a problem 
as ground water rises behind the dikes causing more impact to tf? 
surrounding land. 

When a flood event does occur and the dike is breached or openen 
up for whatever reasons it is often impossible to close up. At 
this stage usually all one can do is stand helplessly and watch 
or run. 

The time for a decision has come for Skokomish residents to say 
yes or no to this approach to flood prevention. Are these 
structures what "all" people in the Dasin want to have and 
maintain? 

Please sign the petition below if you feel diking is not the 
answer to the flooding problem. 

Sincerely, 



.;, Feb. 24, 1995 
Dear Committee Members: 

I am enclosing a copy of a petition I have circulated to the residents of East Bourgault that ex
presses our desire to have this section of the Skok Valley return to agricultural or recreational use. All of 
us have experienced first hand the increase in serverity and frequency of the floods to our little road, and 
we see no simple or feasible plan for decreasing them in the near or distant future. We hope that this 
petition will encourage the Flood Committees to consider a rezoning and buy-out option for those East 
Bourgault families who desire to be bought out so that they can seek safer and drier properties. We are 
thankful for the almost continual media coverage that has alerted the entire state and nation to the per
petual problem of flooding that we are experiencing. We hope that this media interest coupled with the 
F .E.M.A. audit will provide the impetus necessary to carry such a plan to completion. 

There are exactly 12 families living along East Bourgault. I have secured all but 2 of them on 
this petition. The other 2 have expressed interest but are fearful of not receiving a high enough price for 
their land as to make relocation feasible or for sentimental reasons they are not sure whether they really 
want to relocate. All of us share these same reservations to one degree or another. None of us want to 
sell our homes if the price is not a fair market value before the worst floods destroyed so much, and 
none of us really want to go through the hassles and confusions that relocation always entails. But all of 
us, the 2 non-signing families included, know that the winter rainy months are becoming more and more 
dangerous and inhospitable. 

We also recognize that this is a costly solution. We also recognize that unless a buy-out option is 
included with the comprehensive plan, no F.E.M.A. funds will be available to supplement the county 
and state funds for such a program. So we urge you to include such an option in your plan and commu
nicate with us on East Bourgault to ascertain the depth of our desire expressed here. We also think that 
some of the money needed to buy our properties can be recouped by e1iminating the houses and making 
our section of the valley into an RV park from June through September. If the RV's pay for overnight 
space or hook up fees, a profit can be earned but the road is still without residents during the flood 
season. 

Another matter that has recently come to our attention is the wide difference between when the 
water dissipates from the west side of 101 and when it leaves the east side. Reports from residents on the 
west side said this last flood on Feb.18 was dissipating by 11 :00 PM. Our side, the east side, peaked 
around 4:00 AM the next morning and did not significantly dissipate until 2 full days later! At first this 
seemed very puzzling. Then we realized that there are 4 openings in the 101 dike leting water into our 
section, but only 1 opening to let the water back out through the 106 dike! It is no wonder that it would 
take 3 to 4 times longer for our water to dissipate. Add to this all the talk about widening the openings in 
101 or making more of them, but very little talk about doing the same to 106, and you should get the 
same picture we do: our section of the valley is doomed to be under water most of the winter months! 

Thank you for the chance to share these concerns with you. I plan to send a copy of this to both 
the flood committees and hope that they will distribute it to each of the committee members. I also plan 
to submit copies to our state and federal legislators, the local papers, other media channels, F.E.M.A., 
affected insurance companies, and any one else I can think of to enlist their support for our cause. As I 
receive their support and signatures, I will be mailing additional copies to the committee in an effort to 
keep it on the front burner. 

y0~if~--
Mark Sleeper (360) 427-7173 



East Bourgault Road Zoutug Petition 
Many of the famUies who live on East Bourgault have noticed the flood conditions increasing in severity and frequency during the years of our residency here. Toe threat and danger to our lives. our fammes' lives. and all of our properties by the December 20th. 1994 flood were beyond our wildest imaginations. And despite all the efforts to solve the numerous factors that contrtbute to these floods. all indications are that it will continue to get worse ... even if dredging were begun today and timber cutting ended today. The cost. danger. and inconvenience to each of us will continue to rise over the next I 0-30 years as the eco-system seeks to repair itself and the dredging begins to have its effect. 
We. the undersigned. desire to be bought out at fair market value before the 1994 flood by either the State of Washingto~ Mason County, or the F .E.MA program or any combination of these and the properties rezoned as either agriculture/non-residential or recreational/non-residential. We understand that the F.E.M.A program often recommends this solutioa to the counties they perform audits for and we are hereby petitioning the CO'lllity to accept and plan for this eventuality if it occurs. We also plan to send this petition to the affected insurance companies that have paid out claims and will conthTJ.ue to pay out claims until the rezoning occurs and the residences are removed. We will also send copies to our state representatives as well as federal to enlist their support and help. 
We also understand th.at part of the mitigation program of F.E.M.A is a provision to help the fami1ies relocate by allowing them to move their structures. This ensures the non-residential use of the property after the buy out options are accepted. We see this provision as being very helpful for those of us who wish to take advantage of it. 
Please help us by adding your signature below our signatures as the residents · it ck to us at E.201 Bourgault Rd. Shelton, WA 98584. Thank you. .. 
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April 20, 1995 

Mr. Gary Cooper 
Mason County Department of Community Development 
POB 578 
Shelton, WA. 98584 

. RE: DRAFf II, SKOKOMISH COMPREHENSIVE FLOOD HAZARD MANAGEMENT PLAN 

Dear Mr. Cooper, 

We, the residents of East Bourgault Road in the Skokomish Valley have been given the opportunity to submit comments concerning the development of a flood plan for our community. Since our properties are some of those most severly affected by any such plan, or lack thereof, we feel our opin
ions need to be heard 

The following is a copy of the policy guidelines developed by King County for their Flood 
Hazard Plan. We feel that these guidelines more closely resemble the plan we would like to see adopted than any plan submitted to date. Along with these policies the King County plan includes a site-specific list of problems and possible solutions. We would like to see a questionnaire sent to all Valley property 
owners giving them the opportunity to list any individual problem areas that need to be addressed. 

There are several of the policies in the King County plan we would specifically like to point out These are, G-9 Intergovernmental Coordination and Cooperation, FHR-4 Voluntary Acquisition of property where there is imminent threat to health and safety, and FHR-5 Property pmchased though the Acquisition program be used only for open space, riparian corridors, agriculture, or recreation. 
In addition to the King County plan, the Department of Ecology drafted a plan in 1988 that also closely resembles our needs and wishes, and is what we would like our plan to look like. We would ask that you, Tony Melone, all three County Commissioners, and all members of the PAC committee review 

the King County plan, the Lower Snohomish River Basin Plan, and the 1988 Ecology plan before 
finalizing any plan for the Skokomish River Basin. Thank you for the opportunity to submit these 
comments and your consideration of our feelings in any future decisions you may make. 

Sincerely, 

The Residents of E. Bourgault Rd 

Encl. 
cc: County Commissioner Wm. Hunter 

County Commissioner Mary BIJCody· -
County Commissioner Tm, Sheldo-~ n 
Tony Mcl[one f' , 
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3.0 INTRODUCTION 

This section of the plan recommends policies,to direct floodplain and watershed management activities within King count¥· The policies provide a set of operating principles to guide the county's flood hazard reduction efforts over the long term • 

The policies are divided into eight categories: general policies; floodplain land use; watershed management; flood hazard reduction projects; river channel maintenance; flood warnin~, information, and education; emergencr response; and financing. The detailed 1993-1998 Work Plan in Section 4 describes specific actions to implement these policies • 

3.1 GENERAL POLICIES 

The general policies listed below form a "mission statement" for the proposed River Management Program, providing general guidance for all its future activities. All other policies and recommendations in this plan are designed to fulfill one or more of these general policies. 
The policies are based in part on adopted floodplain and water resources policies in the 1985 King County Comprehensive Plan, which directs land use and growth in unincorporated King County. However, the general policies listed here refine and expand those earlier policies using conclusions reached during preparation of_ this .. plan. 

RESTRICTING FUTURE DEVELOPMENT IN HAZARDOUS AREAS 
Issue: 

Development in flood hazard areas increases risks to life, health and property. In some areas, the risks are so severe that no development at all should be allowed. In other areas, flood risks may be minor enough that development, built to certain standards, should be permitted. In either case, prevention of future problems through land-use planning and regulation is far more effective, permanent and less expensive than·trying to correct problems after they have been created. 

Policy G-1.: 

New subdivisions and development should be prevented on lands where hazards associated with flooding (such as deep and fast flowing water, large debris, or rapid bank erosion and 
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channel migration) would pose serious threats to life, health or property. 

Policy G-2: 

Development should be allowed in areas of lesser flood hazard (such as shallow, slow moving water) only if it can be built to·withstand flooding without suffering significant damage. 

REDUCING FLOOD IMPACTS TO EXISTING DEVELOPMENTS 

Issue: 

Even if King County prevents new developments that would be at significant risk from flooding or bank erosion, many developments built in the past will continue to be subject to these hazards. Reducing flood-related problems thus requires not only prevention, but remedial action as well. 

Policy G-3: 

King County should seek to reduce the risk of severe flood hazards and damages experienced by existing public and private developments. 

Policy G-4: 

New development or other actions should not be allowed to . . increase flood risks to existing properties and development.· 

REDUCING LONG-TERM PUBLIC COSTS 

Issue: 

Reducing flood hazards to existing developments can be extremely expensive. This is especially true of projects that require ongoing, intensive maintenance, and projects that transfer flood and erosion problems to other sites, necessitating more projects elsewhere. Endangered properties need to be protected in ways that will not require ongoing, escalating expenditures for flood control. 

Policy G-5: 

Where possible, Kin~ County should select and design permanent or low-maintenance solutions to flood problems. 
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PROTECTING NATURAL RESOURCES AND FUNCTIONS 

Issue: 

Flood control projects built in the past often degraded 
natural resources and functions. ·For example, levees were 
typically placed right on river banks. As a result, the 
broad, natural floodplain was no longer available to store 
and convey floodwaters. Some of these levees also eliminated 
streamside wetlands by separating them from the river. Side 
channels, vital as rearing habitat for juvenile salmonids, 
were similarly cut off by both levees and revetments. Past 
maintenance practices added to these problems by requiring 
that both levees and revetments be kept bare of most 
vegetation, eliminating the natural riparian corridor that 
provides important fish and wildlife habitat. 

Policy G-6: 

The natural flood storage and conveyance functions and 
ecological values of floodplains, wetlands, and riparian 
corridors should be preserved or, where possible, enhanced or 
restored. 

MULTI-OBJECTIVE MANAGEMENT OF WATER RESOURCES 

Issue: 

Rivers, streams, floodplains, wetlands, and the riparian 
corridor--as well as the fish and wildlife that use them--are 
public resources. Any projects or programs affecting them 
therefore need to balance many competing public benefits. 

Policy G-7: 

Floodplains, rivers, streams, and other water resources 
should be managed for multiple uses--including flood and 
erosion hazard reduction, fish and wildlife habitat, 
agriculture, open space, recreation, and, where appropriate, 
water supply and hydropower. 

PLANNING WITH A WATERSHED PERSPECTIVE 

Issue: 

Watershed land use changes such as clearing and urbanization 
can increase downstream flows and thereby exacerbate flooding 
and erosion problems. Changes in the channel and floodplain 
itself can also impact other parts of the stream system. 
Confining the channel with levees, for example, can create 
backwater flooding upstream, increased erosion downstream, 
and greater sedimentation in the channel itself. Dredging 
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the channel can lead to ·increased erosion downstream in both 
the river's mainstem and its tributaries. In other words, 
few actions in a watershed are without consequences for other 
parts of the drainage system. 

Policy G-8: 

Flood reduction plans and projects should be developed in a 
basinwide context, recognizing that the watershed and 
drainage network function as an interdependent system. 

INTERGOVERNMENTAL COORDINATION AND COOPERATION 

Issue: 

Watersheds do not respect jurisdictional boundaries. Actions 
taken by one city or county in one part of the basin--whether 
it be a land-use plan, development permit, or capital 
improvement project--can affect flood and erosion problems 
experienced by other jurisdictions within the watershed. 

Policy G-9: 

King County's floodplain and watershed management activities 
should be developed and implemented in close cooperation with 
cities, other counties, the Tribes, and other agencies 
sharing jurisdiction in each basin. 

3.2 FLOODPLAIN LAND USE POLICIES 

Development in the floodplain creates two types of problems. 
First, because of its location in a hazardous area, the 
development itself is at risk from inundation and/or erosion. 
Second, such development can increase risks to neighboring 
properties by creating a barrier to the conveyance of 
floodwaters (thus causing backwater flooding upstream) and 
reducing the area available to store and slowly release 
floodwaters (thus increasing velocities and erosion 
downstream} • 

This section contains policies to guide land-use planning and 
development regulations in floodplains. The goal of these 
policies, which incorporate floodplain restrictions already 
adopted in the County's Sensi"tive Areas Ordinance, is to 
reduce flood risks to future developments and prevent them 
from increasing risks to surrounding properties. 
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FUTURE CONDITIONS FLOODPLAIN 

Issue: 

Historically, King county floodplain regula~ions have been 
applied within the 100-year floodplain as mapped by the 
Federal Emergency Management Agency (FEMA). FEMA's maps are 
based on current or historic land use in the basin. As 
basins develop, however, the volume and rate of runoff 
reaching rivers and streams can increase. The boundaries of 
the 100-year floodplain may thus expand, inundating 
properties mapped as outside the FEMA floodplain. The depth 
of the 100-year flood may also increase (see Figure 12). 

Policy FP-1 

King County floodplain regulations should apply to the 100-
year, future-conditions floodplain (i.e, the 100-year flood 
expected under buildout of current land-use plans and 
regulations for the basin).-

DEVELOPMENT IN THE FEMA FLOODWAY 

Issue: 

The Federal Emergency Management Agency designates a portion 
of the 100-year floodplain as a "floodway" (see Figure 8). 
The f·loodway is generally mapped as being immediately 
adjacent to the channel, and is often associated with deep, 
rapidly moving water. A minimum requirement for.communities 
wishing to participate in the National Flood Insurance 
Program (NFIP) is that development within the 100-year 
floodway not cause any rise in the elevation of the 100-year 
flood. (The NFIP enables residents of eligible communities 
to obtain federally backed flood insurance and disaster 
assistance.) The State of Washington has taken this a step 
further, pr~hibiting residential development in the FEMA 

-floodway. These restrictions also apply to "substantial 
improvements"--defined as reconstruction or improvement of an 
existing structure in which_ the work equals or exceeds 
50 percent of the structure's value before it was improved. 

Policy FP-2: 

New development and substantial improvements should be 
prohibited within the "one-foot floodway" delineated on the 
Flood Insurance Rate Maps produced by the Federal Emergency 
Management Agency. 
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ZERO-RISE FLOODWAY 

Issue: 

structures and fill in the floodplain create barriers to 
flood flow. As a result, flows "back up" during a flood, 
increasing flood depths on upstream properties •. Federal 
regulations allow encroachment on the floodplain to increase 

the elevation of the 100-year flood by as much as one foot. 
However, increases of this magnitude can significantly 
increase flood damages to neighboring properties. 

Policy FP-3: 

Floodplain development. should not cause any increase in the 

elevation of the 100-year, future conditions flood, unless: 

1) the floodplain map used to regulate the area is amended to 

show the change, and 2) all affected property owners grant an 

easement that allows the impacts to their property (see 
Figure 9 for an illustration of this "zero-rise" floodway). 

COMPENSATORY STORAGE 

Issue: 

Structures and fill in the floodplain reduce the area 
available to store floodwaters. As a result, the 
floodplain's ability to hold and slowly release floodwaters 

is diminished, increasing downstream velocities and peak: 
flows. 

Policy FP-4: 

Floodplain development should not reduce the effective 
storage volume of the 100-year, future conditions floodplain, 

unless lost storage is replaced through the creation of 
equivalent compensatory storage (see Figure 10). 

FLOOD PROTECTION CONSTRUCTION STANDARDS 

Issue: 

In areas of lesser flood hazard (e.9., areas of shallow 
and/or slow-moving water), floodplain structures can be 
protected from serious inundation damage by using special 
construction techniques. For example, homes can be elevated 

above flood levels and built so they allow floodwaters to 
pass through the lower, uninhabited floors. The NFIP 
requires that new and substantially improved homes be 
elevated "to or above" the 100-year flood elevation and be 

built to allow for the exit and entry of floodwaters; the 
State of Washington recommend$ that homes be built so that 
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the lowest floor is one foot above the 100-year flood elevation. 

Policy FP-5: 

New development and substantial improvements in the floodplain should be constructed so that they can withstand the 100-year, future conditions flood without sustaining significant damage. They should, at a minimum, be built so that the lowest finished floor is one foot above the 100-year, future conditions flood elevation. Areas below the lowest floor should be designed to allow for the entry and exit of floodwaters (see Figure 11). 

FLOODPLAIN LAND USES 

Issue: 

Certain types of land-uses are more compatible with flooding than others. Land uses that leave wide areas of the floodplain open will help preserve its storage and conveyance functions, minimizing flooding and erosion impacts to neighboring properties. Also, the fewer structures in the floodplain, the lower the potential for damage. 

Policy FP-6: 

Land uses which preserve the natural flood storage and conveyance functions of the floodplain--such as agriculture, open space, fish and wildlife habitat, and recreation--are preferred within the floodplain. 

Policy FP-7: 

Land uses which would present special risks--such as hazardous waste storage facilities, hospitals, schools, nursing homes, and police and fire stations--should not be allowed in the floodplain unless no reasonable alternative is available. If located in the floodplain, such facilities, and the access routes needed for their operation, should be built in a manner that ensures public health and safety during the 100-year, future conditions flood. 

MIGRATING RIVERS 

Issue: 

Some rivers in King County "migrate" laterally, endangering properties along their banks. Areas that are at risk due to channel migration are sometimes outside the mapped floodplain, so that residents may not be aware of the risk (see Figure 6). Attempts to control channel migration 
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through structural means, such as revetments, are costly and 
are not always effective along very unstable rivers. 
Prevention through land-use regulation is often a more cost
effective solution. 

Policy FP-8: 

No structure should be allowed within the 100-year channel 
migration hazard zone (i.e., the area which would probably be 
at risk from channel migration over the next 100 years). The 
100-year channel migration zone should be identified through 
geotechnical analyses and review of historic channel 
migration patterns and rates. 

3.3 WATERSHED MANAGEMENT POLICIES 

A comprehensive anaiysis of flooding problems and solutions 
must look not only at the floodplain, but at the entire 
watershed that drains to the floodplain. Watershed features 
that influence the volume and rate of flow in large rivers 
include climate, topography, geology and soils, land cover, 
and the presence of major dams. Of these features, only 
two--land cover and major dams--can ·be affected by county 
action. This section proposes policies to direct watershed 
land-use decisions and dam operations in the large river 
basins. 

IMPACTS OF BASINWIDE LAND USES ON FLOODING 

Issue: 

Development and clearing in a basin can increase both the 
peak rate and volume of runoff reaching rivers and streams. 
As noted earlier, this can increase the depth and width of 
flooding downstream. It can also intensify erosion, 
especially during small- to moderate-size events (e.g., 2~and 
10-year flows). 

Policy WM-1: 

~ew development and other land use practices should not 
increase the pre-development peak rate of runoff resulting 
from the 2-, 10-, and 100-year storms. Where analysis shows 
that significant downstream impacts will result from 
increases in runoff volumes, upland land uses should be 
required either to control runoff volumes or contribute to 
the protection of downstream properties. (See Figure 13 for 
an explanation of why runoff volumes can increase even when 
runoff rates are controlled.) 

61 



MULTI-OBJECTIVE DAM OPERATIONS 

Issue: 

The design and operation of major dams, usually intended for 
a single use (such as water supply or hydropower) can have a 
significant impact on other aspects of a.river such as 
flooding, fisheries, and recreation. 

Policy WM-2: 

To the extent possible, major dams should be designed and 
operated to meet multiple objectives, which could include 
flood control, water supply, power generation, water quality, 
recreation, and fisheries protection. 

3.4 FLOOD HAZARD REDUCTION PROJECT POLICIES 

-King County has built or sponsored numerous capital 
improvement projects (CIP) for flood control along the major 
rivers. These CIP consist primarily of revetments, levees, 
and structures associated with levees--i.e., pump plants and 
flap gates (see Figure 7). At present, very little new 
construction of these types of projects is being done by King 
County; the majority of the County's flood control efforts 
focus on maintenance of projects built in the 1960s and 
1970s. 

This section recommends policies to guide a new, 
comprehensive program that can implement a range -of "flood 
hazard reduction projects," not just traditional CIP. These 
projects include, for example, innovative types of CIP such 
as setback levees and soil bioengineered bank stabilization; 
relocation, acquisition .and elevation of endangered homes; 
and redesign or removal of existing CIP that are susceptible 

·to damage or causing significant impacts to other sites. 

The policies are listed in the approximate order of the 
decisions that have to be made in developing a project. They 
address the selection, design and implementation of new 
projects as well as the maintenance of existing and future 
projects. 

PROBLEMS ADDRESSED BY THE RIVER MANAGEMENT PROGRAM 

Issue: 

Floods damage many different types of property and create a 
variety of hazards. Spending public funds for flood 
protection may be more appropriate for some types of 
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properties and problems than others. For example, County 
facilities like roads, bridges, and parks represent a 
taxpayer investment and an important part of the public 
infrastructure. Expenditure of public funds to reduce flood hazards to these properties is appropriate. However, whether 
or not the County should spend its funds to protect other 
types of property is much less clear. 

Policy FHR-1: 

The following types of properties and problems should be 
eligible for protection under the River Management Program: 

1) there is an imminent threat to public health or safety; 

2) King County has a written maintenance agreement or other 
legal obligation to protect the site; 

3) King County property (such as a road, bridge, or park) is 
endangered; · 

4) pubiic property (such as a road, bridge, or park) of a 
city within King County is endangered; 

5) a County action caused or contributed to the problem; 

6) property for which the County has acquired development 
rights (e.g., agricultural land) is endangered; 

7) there is a threat of severe damage to private homes or 
businesses. 

The following types of properties and problems should be 
ineligible for project assistance from King County: 

1) undeveloped private land (e.g., a lawn, private forest 
land, agricultural land) is eroding or inundated, with no 
imminent and severe threat to public or private 
structures; 

2) federal and/or state property alone is endangered; 

3) future development potential is endangered (i.e., a 
property cannot be issued a development permit because of 
a flood-related problem); 

4) private roads and bridges are endangered, with no imminent 
threat to public health and safety. 
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PROBLEM PRIORITIZATION 

Issue: 

Hundreds of public and private properties in King County 
experience flood-related dama~es and hazards. Neither 
funding nor staff will be available to address all these 
problem sites at once, or perhaps ever. To ensure that the 
worst, most important problems are addressed first, problems 
need to be prioritized in an orderly and defensible manner. 

Policy FHR-2: 

Flood protection needs should be ranked according to the 
following criteria (in order of importance): 

1) Urgency: Emergency needs (defined as problems which must 
be addressed before the next flood season) should be 
higher priority than non-emergency needs. 

2) consequences: The type of threat posed by the problem 
should be prioritized as follows: 

a) threat to life and limb (e.g., a nursing home, hospital 
or school endangered) or public health (e.g., public 
drinking water well endangered, hazardous waste 
facility endangered); 

b) threat to public roads and bridges; 

c) threat to public buildings; 

d) threat to private buildings; 

e) threat to undeveloped public land or land for which the 
County has acquired development rights. Undeveloped 

-public land should be a lower priority, even in an 
emergency, than any other type of problem. 

3) Presence of King county-maintained flood control facility: 
Sites protected by a county-maintained flood control 
facility should be higher priority than sites where no 
such facility is present. 

When combined, these criteria result in the prioritization 
system shown in Table 8. 

ALTERNATIVE EVALUATION AND SELECTION 

Issue: 

When developing solutions for each problem site, a number of 
alternatives will likely be available. King County needs a 
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consistent, clear and objective method for comparing and 
selecting alternatives to ensure that public funds are spent 
wisely. 

Policy FHR-3: 

Project alternatives should be evaiuated according to the 
following criteria: 

1) Benefits versus costs. Benefits are measured as the 
effect on flood damages over the entire river or stream 
system; costs are measured as public and private costs for 
implementing and maintaining the solution over the long 
term. Flood damage reduction benefits over the entire 
river or stream system should exceed long-term costs. 

2) Risks to life and limb. The effect of the project on 
public safety and health should be evaluated both upstream 
and downstream of the site. If life and limb are 
currently endangered, the project should have a beneficial 
impact on public health and safety; if there is currently 
no risk to life and limb at the site, the project should 
not increase that risk. 

3) Environmental Impacts. The environmental impacts of the 
project include its effect on fish and wildlife habitat, 
wetlands, water quality, and other resources. Impacts 
should be evaluated both upstream and downstream of the 
project site. The net environmental impacts of the 
project (plus any mitigation measures) over the long term; 
should be beneficial or insignificant. 

4) Consistency with applicable land-use plans and 
regulations. The project should be consistent with land
use plans for the area and should not conflict with 
regulations governing activities in the floodplain and 
riparian corridor (e.g., zero-rise floodway, compensatory 
storage, stream buffers). 

Figure 14 shows how these criteria should be applied. 

VOLUNTARY ACQUISITION VS. CONDEMNATION 

Issue: 

One· alternative for reducing flood hazards is the relocation 
or acquisition of flood-prone structures. However, if 
acquisition of threatened buildings is selected as the 
preferred solution (using the criteria listed above), some 
property owners may be unwilling to sell. If this is the 
case, the County will need to decide whether to condemn the 
property, or allow the property owner to remain. 
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Policy FHR-4: 

Except under very limited circumstances, County acquisition 

of threatened buildings should be voluntary on the part of 

the property owner. Condemnation should be considered only 

under the following circumstances: 1) federal, state and/or 

local regulations prohibit reconstruction of the building; 

2) the property in question is causing significant flood 

damage to other properties; 3) a property owner refuses to 

sell a portion of an area in which the majority of owners 

have agreed to sell to the County, or 4) a property owner 

refused to sell an area needed to complete a capital 

improvement project that will benefit the majority of 

property owners. 

USING LAND CREATED BY RELOCATION OR ACQUISITION 

Issue: 

If structures are relocated or acquired and demolished by the 

County, vacant land will be created. Much of this land, 

because it is along major rivers, will have value as open 

space, habitat, parks, or agricultural land. 

Policy FHR-5: 

Open land created by the relocation or acquisition of 

structures should become either a county easement (if the 

structure is relocated to another site on the same lot) or be 

owned and managed by King County as open space, riparian 

corridor, agriculture or a recreation area. 

LEVEL OF PROTECTION 

Issue: 

Projects (such as levees) built to protect property from 

inundation are usually designed for a certain size flood 

event. Events that exceed this "designed level of 

protection" will overtop the project; lesser events should be 

contained by the project. In the past, many residents of 

levee-protected areas have assumed they had protection from 

the 100-year event, when this was not always the case. King 

County currently maintains many levees that provide less than 

100-year protection; it may also be building many new levees 

under the proposed River Management Program. Clear 

guidelines are needed on what level of protection existing 

and new projects should provide. 

Policy FHR-6: 

New flood hazard reduction projects, whether protecting new 
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or existing development, should provide protection from the 
100-year, future conditions flood, plus a factor of safety. 
Existing flood hazard reduction projects protecting existing 
developments should be maintained at their current level of 
protection unless the alternatives evaluation shows that a 
different level of protection is warranted. These 
requirements are summarized in the Table 9. 

TABLE 9 

LEVEL OF PROTECTION POLICY 

D E V E L O P M E N T 

New Existing 

p 
100-year, 100-year, 

R New future cond. future cond. 
+ factor of + factor of 

0 safety safety 
(developer 

J responsibility) 

E 
Maintain at Maintain at 

C Existing current level current level 

T 
unless higher unless different 
level justified level justified 
by alternatives by alternatives 
analysis analysis 

MULTI-OBJECTIVE FLOOD HAZARD REDUCTION PROJECTS 

Issue: 

Because they occur in the floodplain and riparian corridor, 
flood hazard reduction projects can impact fish and wildlife 
habitat, wetlands, and important open space and recreation 
opportunities. 

Policy FHR-7: 

King County should, wherever reasonable, design flood hazard 
reduction projects to include preservation or creation of 
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wetlands and fish habitat areas, and to be compatible with open space and recreation opportunities . 

DESIGNING FOR LOW MAINTENANCE 
Issue: 

Project designs can have a large impact on future maintenance needs. For example, if the riverward slope of a levee or bank stabilization project is too steep, and/or the base of the project is not supported by a large "toe rock," the project will tend to be undercut by the river and continuously slough into the channel. Placing projects right on the banks can also increase maintenance needs by concentrating the force of flows. Finally, the materials used to build a project (e.g., soils, riprap, vegetation) and the way they are placed can have a large impact on the stability of the project and thus its future maintenance needs. 

Policy FHR-8: 

King county should, where possible, design projects in ways that require little or no maintenance over the long term. Levees and bank stabilization projects should include, where possible, toe rock, vegetated setback areas, gentle riverward slopes, and materials and placement methods that provide long-term stability to the the interior and face of the project. 

APPLYING COUNTY STANDARDS TO NON-COUNTY PROJECTS 
Issue: 

Federal and state agencies sometimes seek County participation in designing, implementing and/or maintaining projects that may not be consistent with new King County ·policies and standards. These cooperative projects can be a large source of funds to complete work the County might not be able to fund on its own. However, the standards applied by other agencies may be inconsistent with King County's policies and standards for flood hazard protection projects. 
Policy FHR-9: 

If another agency seeks King County's participation in developing a flood hazard reduction project, the County should work with the lead agency to incorporate County standards and policies into the project. King county should not act as a sponsor for a flood hazard reduction project unless the project is consistent with or exceeds County policies and standards. · 
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ALTERNATIVES TO MAINTENANCE 

Issue: 

Current County maintenance standards require returning 
dama~ed projects to their original design or as-built 
condition. In some cases, however, the original design of 
the project contributes to repetitive damage of the project. 
For example, the riverward face of the project may be too 
steep, causing it to be unstable and slough into the river. 
These types of problems contribute to higher maintenance 
costs. 

Policy FHR-10: 

King County should evaluate alternatives to returning an 
existing project to its pre-damage condition when the 
original design appears to: 1) contribute to high 
maintenance costs, 2) provide inadequate protection from 
inundation and erosion hazards, 3) transfer problems to other 
sites, and/or 4) degrade riparian habitat or 5) provide an 
opportunity for habitat enhancement. 

MAINTENANCE VERSUS NEW PROJECT 

Issue: 

Maintenance projects, because they usually simply repair a 
project to its pre-damaged condition, are performed without 
any analysis or design. However, if more substantial changes 
to an existing project are considered, the impacts of those 
changes on flood elevations and other aspects of the river 
system should be considered. 

Policy FHR-11: 

Any project which changes the cross-section geometry or 
length of an existing facility should be considered a new 
project, and should be analyzed, prioritized and implemented 
as such. Projects which do not change the cross-section 
~eometry or length of an existing facility should be 
implemented as part of the maintenance program. 

PUBLIC ACCESS TO COUNTY-FUNDED PROJECTS 

Issue: 

Under the Washington State Constitution, if public funds are 
used to build a project, some public benefit must result. 
Access to King county's major rivers is a valuable public 
amenity that could be increased by allowing access to 
publicly funded projects such as levees and revetments. 
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Policy FHR-12: 

The public should be granted river access along reaches where 
flood hazard reduction projects have been built with public 
funds. This access should be limited to passive uses such as 
fishing and hiking which do not require any additional ri~ht
of-way or design modifications to the project and which will 
not increase the risk of structural damage to the facility. 

3.5 RIVER CHANNEL MAINTENANCE POLICIES 

River and stream channels are dynamic systems that 
continuously transport logs, sediments and other debris from 
their upper reaches to lower elevations. These materials are 
integral parts of the natural ecology and geomorphology of 
the stream, and are particularly vital in the lifecycle of 
salmon and trout. However, in some circumstance, large 
accumulations of these materials can increase flooding or 
erosion risks to bridges, roads and riverside properties. 
For this reason, King County has sometimes removed large log 
jams and dredged sediments from river channels. 

This section recommends policies to direct future channel 
maintenance activities ·undertaken by King County. The 
policies seek a balance between resource concerns and the 
protection of public property and private structures . 

LOG JAM REMOVAL 

Issue: 

Under what circumstances and in what manner should King 
County remove large woody debris from rivers and streams? 

Policy RCM-1: 

King County should remove or dislodge accumulations ·of large 
woody debris only if they pose a direct and imminent threat 
to properties eligible for protection under Policy FHR-1, and 
can be removed without endangering County personnel or 
equipment. Log jam removal should be prioritized along with 
other County project needs according to the criteria in 
Policy FHR-2. Log jams which do not pose a direct or 
imminent threat to eligible properties should not be 
disturbed by King County . 

Policy RCM-2: 

If large woody debris must be moved, it should be either 
dislodged so it can continue down through the system, or 
removed and put back into the system at the next available 
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downstream location. If it is not practical or reasonable to return the materials to the channel, they should be incorporated into the adjacent stream buffer, if possible. 

DREDGING 

Issue: 

Under what circumstances and in what manner should King County perform dredging or gravel bar scalping of rivers, streams, and deltas for flood or erosion control purposes? 
Policy RCM-3: 

King County should remove gravels from river and stream channels if their presence poses a direct and imminent threat to properties eligible for protection under Policy FHR-1, and where such activity is determined to be the best flood damage reduction alternative available (using the criteria in Policy FHR-3). Dredging should be prioritized along with other county project needs according to the criteria in Policy FHR-2. 

3.6 FLOOD WARNING, INFORMATION AND EDUCATION POLICIES 

PUBLIC AWARENESS OF FLOOD HAZARDS 
Issue: 

Many current and prospective residents of flood- and erosionprone areas are unaware of either the hazards associated with the property, King County regulations that limit development in these areas, what they should do in a flood emergency, or what forms of disaster assistance are available. King County could serve a role in improving awareness of these issues and thereby reducing the likelihood of injuries and damages in these areas. 

Policy E-1: 

King County should make the following information available to current and prospective residents and landowners in flood hazard areas: 1) the known risks to their property and safety; 2) steps they can take to protect themselves and their belongings; 3) regulations affecting floodplain development activities; and 4) types of disaster assistance available. This information should be provided in advance of flood emergencies, during the emergency itself (through the County's Flood Warning System) and after the emergency has passed. 
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EDUCATION AND TRAINING FOR OTHER JURISDICTIONS 

Issue: 

Numerous local governments and agencies share jurisdiction 
over flooding and other issues in the County's large river 
basins. Solutions to flood problems will in some cases be 
more effective if implemented on a watershed-wide basis. 
However, many local governments lack the staff and resources 
to develop new flood hazard regulations and programs. 

Policy E-2: 

Kin9 county should assist local governments sharing 
jurisdiction in stream and river basins with developing and 
adopting floodplain policies, regulations and standards 
similar to King County's. 

3.7 EMERGENCY RESPONSE POLICIES 

KING COUNTY'S ROLE IN RESPONDING TO FLOOD EMERGENCIES 

Issue: 

Many different agencies and jurisdictions play a role in 
responding to flood emergencies. The specific 
responsibilities of each of these agencies must be clear to 
avoid confusion or miscommunication during the emergency. 
King County's role relative to other jurisdictions during 
flood emergencies needs to be clearly understood. 

Policy ER-1: 

King County should be the lead jurisdiction in managing and 
coordinating emergency public health, saf~ty and welfare 
services before, during and after flood emergencies within 
the County. King County should coordinate emergency 
preparedness and response with all other agencies and 
jurisdictions who have a role in responding to flood 
emergencies. 

SANDBAG DISTRIBUTION 

Issue: 

During flood emergencies, many citizens call the Department 
of Public Works seeking sandbags and sand to protect their 
property. In the past, the department has not provided this 
service because it benefits primarily private property. 
However, it is a fairly low-cost way to assist people in 
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protecting their belongings. 

Policy ER-2: 

The King County Department of Public Works should provide 
sand and sandba~s for private property owners during flood 
emer9encies. citizens should be responsible for requestin~, 
picking up, filling and placing sandbags, as well as cleaning 
up sandbags and sand on their property after floods. 

3.8 FINANCING POLICIES 

COUNTYWIDE BENEFITS VERSUS LOCALIZED BENEFITS 

Issue: 

Some flood hazard reduction studies and projects undertaken 
by Kin9 County will have onl¥ localized (e.g., basin
specific) benefits; others will create regional ameniti~s 
that benefit the whole County. Funding mechanisms can be 
created which ensure that projects are funded by the area 
benefited. 

Policy F-1: 

Capital improvement projects,- maintenance, river modeling and 
mapping studies, and othe~ projects that provide.flood hazard 
reduction benefits to a specific area should be supported 
through funding provided primarily by the region benefited. 
Projects that create regional benefits or which benefit more 
than one basin, such as flood hazard education, complaint 
response and enforcement, and the flood warning system, 
should be supported by funds contributed on a Countywide 
basis. 
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Portions of a building 
that are below the lowest 
floor area shall not be 
fully enclosed. "-. 
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FIGURE 11 
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River: Snoqualmie 

Reach: PSRHA Bridge 

Problem 

Upstream of the Puget sound Railway Historic Association (PSRHA) 
Bridge, the Snoqualmie River channel is slowly migrating 
eastward. As the wooded right overbank {looking downstream) 
erodes, large trees fall and fioat downstream. Many of these 
trees have become lodged against the piers of the PSRHA Bridge • 
During the Thanksgiving 1990 flood, one of the piers failed and 
dropped heavy steel girders into the river channel. The log jam 
remains, obstructing river flows and continually catching more 
debris . 

The Flood Insurance Study (FIS) does not document a significant 
water surface surcharge (rise) at the bridge (Federal Emergency 
Management Agency 1989:04P). Although the FIS did not explicitly 
consider the geometry of this bridge, the lack of surcharge 
attributed to the bridge is probably valid for two reasons. 
First, local flood profiles are very f_lat, and are dominated by 
the hydraulic controls downstream of the SR 202 crossing. 
second, the bridge approaches are trestled and thus required 
little fill. The only flow obstructions are the bridge piers. 
Assuming proper maintenance, the bridge appears to have little 
backwater effect . 

Possible Solutions 

*· Remove Log Jam: This would temporarily relieve any backwater 
effect by temporarily clearing the channel. However, upstream 
erosion will continue to supply logs which, in turn, will 
continue to jam at this location. Log jam removal is not a 
one~time project but instead involves recurrent maintenance • 
King County should not maintain private bridge crossings . 

* Acquire and Maintain Bridge: If the bridge were acquired by 
King County, perhaps for a recreational trail, it would then be 
maintained as a public facility . 

* Remove Bridge: Bridge removal would permanently eliminate the 
log jam hazards associated with the piers. However, this 
option precludes any future use of the existing river crossing . 

Preliminary Recommendation 

~f the bridge were maintained, it could have little consequence 
in flood damage. However, absent such maintenance, the bridge 
should be removed in order to protect human health and safety. 
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River: Kimball creek 

Reach: Mouth 

Problem 

The existing creek outlet, located on the left bank (looking 

downstream) Snoqualmie River approximately 600 feet downstream of 

the PSRHA bridge, frequently fills with backwaters from the 

Snoqualmie River. Homes and roads along the creek are among the 

most frequently flooded in King County. 

Possible Solutions 

* Improve Bridge Conveyance: Three bridges (SR 202, pedestrian, 

and Burlington Northern Railroad) were overtopped by Kimball 

creek's Thanksgiving 1990 flood flows. Local backwaters are 

caused by these structures, but the extent is currently unknown 

(no flood studies to date have included any detailed hydraulic 

calculations at these bridges). Puget Sound Power and Light 

Co. studies of Kimball Creek (Barnes 1991) may help to quantify 

this effect. Photographic evidence suggests that the total 

water surface rise through these three bridges is less than one 

foot. Therefore, the maximum stage reduction possible by 

modification of these bridges would also be less than one foot. 

* Flood Gates: The mouth of Kimball Creek could be gated to keep 

Snoqualmie River backwaters from filling the Kimball Creek 

floodplain. As a stand-alone project, gating the mouth of the 

creek would not substantially reduce flood stages. However, if 

upstream projects were undertaken to isolate river flows from 

the local Kimball Creek drainage, then gates might 

substantially reduce flood stages along the creek. 

* Downstream Diversion: The Kimball Creek channel could be 

diverted· downstream to enter the Snoqualmie River below the 

Fall City-Snoqualmie Road (SR 202) bridge. According to the 

published Flood Insurance Study (FIS), the flood stage is 

considerably lower at the SR 202 bridge than at the present 

mouth of Kimball Creek. During a ten-percent (10-year) flood 

peak, the FIS shows a 1.9 foot difference in stage between 

these points; the one-percent (100-year) event shows a 2.5 foot 

drop. Most of this stage reduction could be translated 

upstream. A 1,300-foot diversion channel would begin roughly 

1,200 feet upstream from the current mouth of Kimball Creek, so 

the creek's length would remain substantially unchanged. The 

channel would require four new 150-foot bridges (two railroads, 

one roadway, and a bike path). For flood containment, the 

diversion would further require blocking the existing openings 

under either SR 202 or the railroad . 

DRAFT· A-69 DRAFT 



River: Cedar 

Reach: Ricardi 

Problem 

Two homes situated on the right bank (looking downstream) at the 

isolated point of a sharp meander in the river are inundated by 

deep, fast flows. These homes were severely damaged during the 

Thanksgiving 1990 flood. These flows leave the unleveed river 

channel upstream of the homes. The existing Ricardi revetment at 

the upstream margins of this small, abrupt bend was breached by 

overtopping flood waters which carved a side channel across the 

shared access driveway. This flooding and overbank erosion are 

likely to be repetitive and relatively frequent, occurring every 

time flows overtop the existing banks. Hazards to human safety 

include the lack of flood-free emergency access, and the deep, 

fast flood flows in and around the homes. 

Possible Solutions 

* Elevate Individual Homes: While possible, this option would 

not address the high-velocity flows that scour the overbank 

during floods. Emergency access would still be c~t off, and it 

is likely that ongoing erosion could eventually lead to 

revetment failure and potentially undermine the homes. 

* Purchase and Remove Homes From Floodway: The two homes 

described above could be removed. The property would be 

operated as open space for a combination of recreation, 

fisheries habitat enhancement, and floodplain management· 

benefits. · 

Preliminary Recommendation 

Purchase and removal of homes from the floodway would answer all 

flood control needs at this location. 

Issues for Further Study 

* None identified. 
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INTRODUCTION 

The Skokomish River Valley is located south of the Great Bend on Hood Canal, 
Washington (Figure 1). Two major highways, US 101 and State Route 106, traverse the 
valley in a north-south direction. The Skokomish River runs through the valley west to 

. east and then north. Throughout most of the inventoried area the river lies close to the 
north wall of the valley (Figure 2). In the vicinity of US 101, the river begins to flow 
adjacent to the south topographic break of the valley floor. Numerous creeks meander 
through the Skokomish Valley, most of which flow into the Skokomish River. 

Typical land use in the Skokomish Valley includes rural residential and agriculture 
consisting of farms, grazing and Christmas tree plantations. Four fish hatcheries are 
present in the valley, one on Purdy Creek, one on Swift Creek, one on Hunter Creek, 
and the other south of Potlatch State Park. (See FishPro, Inc. 1992 Skokomish River 
Fish Inventory report for additional details.) 

Flood control issues have been intensively studied in the Skokomish River Basin. A 
Preliminary Draft Skokomish River Comprehensive Flood Control Management Plan 
(CFCMP) was prepared by Washington State Department of Ecology in 1988 to provide 
Mason County officials and citizens with general information on flood control 
management options and planning alternatives as the basis for selecting specific 
alternatives for future detailed engineering, economic, and environmental evaluation. 
The Skokomish River plan was the only CFCMP to be undertaken by the Shorelands 
and Coastal Zone Management Program. The Skokomish River watershed was chosen 
as an example basin for the first comprehensiv~ flood control management plan 
because it has a number of unresolved flood control problems. Steps taken to address 
flood control issues include an identification and consideration of potential impacts of 
instream flood control work on aquatic resources which include wetlands. The wetland 
inventory is only one of many facets analyzed to address the flooding issues. The 
Skokomish River basin wetland inventory was prepared to conform to the guidelines 
specified in the Flood Control Assistance Account Program Grant (FCAAPG) No. 
G9200169 between Ecology and Mason County (Ecology, 1991 ). 

The FCAAPG guidelines outline the tasks necessary to collect wetland data and to 
complete a wetlands field inventory within the study area, should that be necessary. 
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This information can be used as part of an effort to assess the role of wetlands in flood 

hazard management during the development of a comprehensive flood hazard 

management plan. This inventory will identify and classify wetland areas, determine 

approximate boundaries, and selected wetland data. The wetlands inventory study area 

extends from the mouth of the Skokomish River Valley floor to approximately 12 river 

miles up the river system including 2 river miles on the South Fork of the Skokomish 

River. This area was calculated to be approximately 5,628 acres. It is important to note 

that wetland inventory maps are not 100% inclusive, wetland boundaries are 

approximate, and that potential wetland area may be uplands or the reverse (Ecology, 

1991). 

Several wetland definitions have been used by federal and state agencies for various 

laws, regulations, and programs. The following primary definitions are applied to 

wetlands in Washington State: the Section 404 of the Clean Water Act; the Flood 

Security Act of 1985; the Shoreline Management Act and the U.S.· Fish and Wildlife 

Service (USFWS). 

Ecology states: aFor the purpose of conducting a wetland inventory, all wetland 

inventories in the state of Washington should use the USFWS definition. All 

areas that function as a wetland should be mapped, even if they aren1t regulated. 

Local governments must know the location of the entire resource, not a portion of 

it. Also the standard use of the USFWS definition for wetland inventories will 

provide consistency between all local inventories, as well as the NWt.· (Ecology, 

1989; Ecology 1991 FCAAPG requirements). 

The USFWS definition of a wetland· is: 

·wetlands are lands transitional between terrestrial and aquatic systems where 

the water table is usually at or near the surface or the land is covered by shallow 

water ... Wetlands must have one or more of the following attributes: (1) at least 

periodically, the land supports predominantly hydrophytes, (2) the substrate is 

predominantly undrained hydric soils, and (3) the substrate is nonsoil and is 

saturated with water or covered by shallow water at some time during the 

growing season of each year.• (Cowardin, et al., 1979). 

Wetlands perform numerous functions that provide important wildlife habitat, stormwater 

storage, and water quality maintenance. Because of these important functions and the 

increasing effect of development on wetlands, the Growth Management Act (RCW 
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36.70A.060) requires that counties .and cities incorporate wetlands and other sensitive 
resource into their planning process. 

Objectives 

The objectives of this wetland inventory are to: 
1) Inventory and map all wetlands at a scale consistent with the FEMA maps as 

directed by Mason County. 
2) Classify wetlands according to Cowardin, et al. (1979). 
3) Document the methods used to conduct the wetland inventory and provide a 

discussion of the results and their implications to future planning in the Skokomish 
Valley. 

METHODS AND MATERIALS 

Review of Existing Resources 

Prior to field verification, a paper inventory was conducted to identify potential wetland 
areas within the Skokomish River floodplain. The following resources were reviewed: 

• 111 = 1100' scale black and white air photographs of Skokomish Valley, 1989 
and 1992 

• 1 ° = 1000' Federal Emergency Management Agency (FEMA) maps 1988 
• 1" = 2(?00' U.S. Geological Survey (USGS) maps Union (1985); Vance Creek 

(1990); Skokomish Valley (1986) quadrangle maps 
• 1 ° = 5208' U.S. Fish and Wildlife Service National Wetlands Inventory 

(USFWS, NWI) Mt. Tebo (1981) and Potlatch (1980) quadrangle maps 
• Skokomish River Comprehensive Flood Control Management Plan 

Preliminary Draft Plan - Washington State Department of Ecology (Ecology) 
1988 

• Soils Survey of Mason County, U.S. Department of Agriculture, Soils 
Conservation Service (USDA, SCS) 1960 

• Classification of Wetlands and Deepwater Habitats of the United States 
(Cowardin, et al., 1979) 
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Mason County does not have a base map of the Skokomish River Basin (Orr, 1992). 

Choices for the base map included the NWI map (1 • = 5200'), the FEMA map (1 • = 
1 oqo'), or the County assessors map (1 • = 200'). Mr. Sean Orr, Mason County project 

coordinator, suggested that a 1 • = 1000' scale would best meet their needs. 

FishPro, Inc. (FPI) produced reconnaissance maps of potential wetlands within the 

Skokomish Valley. The. regional NWI and Soils Survey maps were computerized. 

Hydric soils within the valley were identified with a stippled pattern. Scaled mylar 

overlays were used in aerial photographic interpretation of wetlands. All maps were 

labeled with the disclaimer that they are not 100% inclusive, wetland boundaries are 

approximate and potential wetland areas may be uplands or the reverse. 

Aerial Photography Interpretation 

Eighteen Department of Natural Resources (DNR) black and white aerial photographs 

of the Skokomish River Valley at a scale of approximately 1" = 1100' were used to 

detect and approximate wetland boundaries. The scale of these photographs was 

adequate for accurate mapping of potential and probable wetland areas. The 

Skokomish River, various creeks and drainages, and forested and scrub/shrub wetlands 

were easily identified. Emergent wetlands in grazed or farmed areas were discerned by 

different shading patterns on the aerial photographs. Field verification of the photo

interpretation process was performed throughout the Skokomish River Basin. 

Field Investigation 

The guidelines of the FCAAPG specify that wetland data be collected and a wetland 

field inventory be conducted •should that be necessary" (Ecology, 1991). Task 1 of the 

same document states: •1f a large scale inventory has not been completed, produce a 

preliminary map of wetland that augments the NWI by mapping potential wetlands ... •. 

However, if the existing wetlands inventory is adequate, field verification may be omitted 

(Ecology, 1991). It was determined that to produce the most accurate inventory map 

possible, field verification of selected wetlands was necessary. 

The expansiveness of the Skokomish River floodplain and the number of different, yet 

connected wetlands made it necessary to use a grid system to perform a systematic 

inventory. 
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Areas that had been identified as wetlands during the photo-interpretation phase were 

verified, and a general reconnaissance of the valley using section gridlines was 

conducted to locate wetlands that had not yet been identified. Field investigators visited 

at least one wetland site per square mile and evaluated it based on the Federal Manual 

for Identifying and Delineating Jurisdictional Wetlands (Federal lnteragency Committee 

for Wetland Delineation [FICWD], 1989) and the Cowardin, et al. 1979 wetland 

definition. Data forms were completed and can be found in Appendix A. 

Each site determined to be a wetland was classified using Cowardin, et al., {1979). The 

results of this field investigation represent the verification of the wetland inventory, not a 

jurisdictional wetland delineation. The inventory process does not allow for the detailed 

data collection necessary for a regulatory wetland determination. Inventories can be 

used to inform planners that a particular site has been initially identified as a wetland 

and should be delineated if site-specific regulatory information is required. Some sites 

were not directly investigated because of access restrictions, use by livestock, or sheer 

magnitude of wetlands in the basin. These areas were observed either 0 over the fence 0 

or by aerial photo-interpretation. If they appeared to have either wetland plant species 

or hydrology, they were shown as wetlands on the field maps. These areas tend to be 

drawn generously (i.e., the largest area that is potentially wetland was outlined) to avoid 

overlooking areas that could not be assessed. 

Wetland Determination 

At each verified site the shape and size of the wetland was compared to the draft 

wetland map that was assembled prior to field work. Soils, vegetation, and hydrology 

were evaluated to determine the extent of the wetland. 

Vegetation 

Plants must be specifically adapted for life under saturated or anaerobic conditions to 

grow in wetlands. Hydrophytic vegetation data consist of a listing of all dominant plant 

species present in the vegetation unit. Plant species are divided into three strata: tree, 

shrub, and herb. Stratum dominance is calculated for each unit. Dominant species are 

those in each stratum (tree, shrub, herb) that, when ranked in decreasing order of 

abundance and cumulatively totaled, immediately exceed 50 percent of the total 

dominance measure for that stratum. Any additional plant species constituting 20 
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percent or more of the total domin~nce measure for the stratum are also considered 
dominant (FICWD, 1989). The U.S. Army Corps of Engineers (COE) and the USFWS 
have determined the estimated probability of each plant species' occurrence in wetlands 
and have assigned an •indicator status• to each species to reflect their findings (Reed, 
1988). When more than 50 percent of the dominant species in each unit have a wetland 
indicator status of obligate wet (OBL), facultative wet (FACW) or facultative (FAC), the 
unit meets the hydrophytic vegetation criterion (Table 1 ). 

Each representative vegetation unit in the valley was examined in the field and plant 
species were recorded for each vegetation stratum. Data can be found in the attached 
inventory data sheets (Appendix A). 

Soils 

Hydric soils are defined as soils that are saturated, flooded, or ponded long enough 

during the growing season to develop anaerobic conditions in the upper part of the soil 
profile (USDA, SCS, 1987). Because of wet, anaerobic condiUons, hydric soils exhibit 
certain characteristics that can be observed in the field. Such characteristics or 
indicators include high organic content, accumulation of sulfidic material, greenish or 
bluish gray color (gley formation), spots or blotches or orange color (mottling), and dark 
soil colors (low soil chroma). For the purposes of this inventory, soils analysis was not 
performed .. : ~oils data were obtained from the Mason County Soils survey (USDA, SCS, 

/·, .. ~ 

1960) and not field verified. 
J 

Hydrology 

Water must be present in order for wetlands to exist; however, it need not be present 
throughout the entire year. Wetland hydrology is considered to be present when there 
is permanent or periodic inundation, or soil saturation, for a significant period (usually a 

week or more) during the growing season, which is March through October (FICWD, 
1989). Wetland hydrology indicators include areas of ponding or soil saturation, 
evidence of previous water inundation, such as dry algae on bare soil and drainage 
patterns. Wetland hydrology data obtained for the representative wetlands are included 
in the inventory data form. 
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Indicator Status 

Obligate Wetland Plants 

Facultative Wetland Plants 

Facultative Plants 

Facultative Upland Plants 

Obligate Upland Plants 

Table 1 
Plant Indicator Status 

Indicator 
Symbol 

OBL 

FACW 

FAC 

FACU 

UPL 

Definition 

Plants that occur almost always 
(estimated probability >99%) in 
wetlands under natural 
conditions, but which may also 
occur rarely (estimated probability 
<1 %) in non-wetlands. 

Plants that occur usually 
( estimated probability >67% to 
99%) in wetlands, but also occur 
(estimated probability 1% to 33%} 
in non-wetlands. 

Plants with a similar likelihood 
( estimated probability 33% to 
67%) of occurring in both 
wetlands and non-wetlands. 

Plants that occur sometimes 
( estimated probability 1 % to 
<33%) in wetlands, but occur 
more often (estimated probability 
>67% to 99%) in non-wetlands. 

Plants that occur rarely 
(estimated probability <1%) in 
wetlands under natural 
conditions. 

Wet Dry 
OBL-+FACW+-+FACW-+FACW--+FAC+-+FAC-+FAC--+FACU+-+FACU-+FACU--+UPL 
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Wetland Classification System 

Wetland areas within the Skokomish River Basin were classified according to definitions 

described in Classification of Wetlands and Deepwater Habitats of the United States, by 

Cowardin, et al. (1979}. Inventory areas are broken down by System, Subsystem and 

Class. The term System refers to a complex of wetland and deepwater habitats that 

share the influence of similar hydrologic, geomorphologic, chemical or biological factors. 

Systems are subdivided into specific categories called Subsystems. The Class is the · 

highest taxonomic unit below the Subsystem level. It describes the general appearance 

of the habitat in terms of either the dominant life form of the vegetation or the 

physiography and composition of the substrate-features that can be recognized 

without the aid of detailed environmental measurements. 

RESULTS 

Wetlands Inventory Maps 

Two maps were produced for this project. The first is a compilation of the hydric soils, 

based upon the Soils Survey of Mason County (USDA, SCS, 1960) and the NWI maps 

of the Skokomish River floodplain (Figure 3, scale 1 ° = 1000'). Wetland classifications 

were taken directly from the NWI map. This was the baseline material used for both the 

aerial photographic interpretation and the field verification. Hydric soils are shown on 

Figure 3 with a stippled pattern. NWI data and legend are taken directly from the 

applicable map sections. 

The aerial photographic interpretation in coordination with the field verification 

performed on August 4 and 18, 1992 provided an accurate inventory of wetlands in the 

Skokomish River Valley (Figure 4, scale 1· = 1000'). At least one wetland community 

wa_s described per section (example: S15, T21 N, R4W) as described in the Methods 
and Materials field investigation section. Location and data form number are noted on 

Figure 4. Wetland inventory data forms which correspond to each wetland number 

appear in Appendix A. .. Wetlands in Figure 4 were classified according to Cowardin, et 

al. {1979) to the Class level. The location and size of wetlands shown in Figure 4 are 

approximate and not intended for regulatory purposes. 
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Wetland Community Descriptions. 

Each wetland community type within the Skokomish River inventory area will be 

described in general terms in this section. 

Estuarine Intertidal Emergent {E2EM) 
The estuarine system consists of both deepwater tidal habitats and adjacent tidal 
wetlands in which ocean water is at least occasionally diluted by freshwater runoff from 
the land (Cowardin, et al., 1979). The estuarine system extends to an imaginary line 
closing the mouth of a river, bay or sound (Cowardin, et al., 1979). Intertidal areas by 
definition are exposed and flooded by tides and include the splash zone (Cowardin, et 
al., 1979). Most estuarine areas mapped in the Skokomish River Valley contain 
emergent vegetation which consists of salt tolerant plant species which include: 
glasswort (Salicornia virginica), Jaumea (Jaumea carnosa), Baltic rush (Juncus 
balticus), and cinquefoil (Potentilla pacifica), to name a few (Frenkel, 1992). 

All soils in this area are mapped by the Mason County Soils Survey (USDA, SCS, 1960) 
as hydric. Positive wetland hydrology is met in this area by definition as an intertidal 
area periodically flooded by saline water. 

Riverine. Tidal Open Water {R1 OW): Riverine. Upper Perennial. Flat (R3FU: Riverine. 
Intermittent Streambed {R4SB) 

The riverine system includes all wetlands and deepwater habitats contained within a 
channel (Cowardin, et al., 1979). A channel is defined as an open conduit either 
naturally or artificially created which periodically or continuously contains moving water, 
or which forms a connecting link between two bodies of standing water (Cowardin, et al, 
1979). The riverine system is bounded on the landward side by upland, by the channel 
bank (including natural and manmade levees), or by wetland dominated by trees, 
shrubs, persistent emergents, emergent mosses, or lichens. In braided streams, the 
system is bounded by the banks forming the outer limits of the depression within which 
the braiding occurs (Cowardin, et al., 1979). 

The riverine system is divided into five ecological subsystems, three of which are 
represented within the Skokomish River system. All riverine areas are considered in 

this inventory to be wetlands based on Cowardin, et al. (1979) definition of a wetland 
that does not require vegetation to be present. 
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The tidal subsystem is characterized by a low gradient with water velocity fluctuating 
under tidal influence. The stream bed is mainly mud with occasional patches of sand. 
The floodplain is typically well developed (Cowardin, et al., 1979). 

The lower perennial subsystem has a low gradient with slow water velocity. There is no 
tidal influence and some water flow throughout the year. The substrate consists mainly 
of sand and mud. The floodplain is also well developed (Cowardin, et al. 1979). 

The intermittent subsystem is described as only containing flowing water for part of the 
year. When the water is not flowing, it may remain in isolated pools or surface water 
may be absent (Cowardin, et al., 1979). 

Palustrine Emergent Wetlands (PEM) 
Cowardin, et al. (1979) defines palustrine emergent wetlands as those nontidal areas 
dominated by erect, rooted, herbaceous hydrophytes present for most of the growing 
season in most years. These areas are commonly known by many names, including 
marsh, meadow and slough. In the Skokomish River Valley, many emergent wetlands 
are used as pasture or agricultural fields along the river, the creeks, or in isolated 
depressions. Common plants found in these wetlands include soft rush (Juncus 
effusus), cattail (Typha spp.J, and miscellaneous grass species. Hydrologic conditions 
during the wet season range from seasonally saturated to inundated based upon aerial 
photographs and field verification. Many of the palustrine emergent wetlands contain 
hydric soils as mapped by the Mason County Soils Survey (USDA, SCS, 1960). The. 
areas not shown by the soils survey to contain hydric soils were considered to have 
hydric soils during this inventory if both the hydrology and hydrophytic vegetation 
appeared to be present. 

Palustrine Scrub/Shrub (PSS) 

Cowardin, et al. (1979) describes scrub/shrub wetlands as those areas dominated by 
woody vegetation less than 20 feet tall, either true shrubs or small trees. These 
wetlands may either be a successional stage leadi~g to forested wetland or they may be 
relatively stable communities (Cowardin, et al., 1979). Scrub/shrub wetlands are 
commonly known as shrub swamps. In the Skokomish River area, large portions of the 
lower valley are predominated by scrub/shrub wetlands. Common plants found in these 
wetland areas include hardhack (Spirea doug/asii), willow (Salix spp.J and salmonberry 
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(Rubus spectabilis). Hydrologic conditions during the wet season range from seasonally 

saturated to inundated, based upon aerial photographs and field verification. Many of 

the palustrine scrub/shrub wetlands contain hydric soils as mapped by the Mason 

County Soils Survey (USDA, SCS, 1960). These areas not shown by the soils survey to 

contain hydric soils were considered to have hydric soils during this inventory if both the 

· hydrology and hydrophytic vegetation appeared to be present. 

Palustrine Forested Wetlands (PFO} 

Palustrine forested wetlands are characterized by Cowardin, et al. (1979) as wet areas 

with woody vegetation that is 20 feet or taller. Normally they possess an overstory of 

trees, an understory of young trees and shrubs, and an herbaceous layer (Cowardin, et 

al., 1979). This generalization is true for the Skokomish River Valley. Forested 

wetlands are a dominant feature on the landscape of the Skokomish River Valley. 

Common plants found in these wetland areas include cedar {Thuja p/icata), alder (A/nus 

rubra) and large willow (Salix spp.). Hydrologic conditions during the wet season range 

from seasonally saturated to inundated, based upon aerial photographs and field 

verification. Many of the palustrine forested wetlands contain hydric soils as mapped by 

the Mason County Soils Survey (USDA, SGS, 1960). These areas not shown by the 

soils survey to contain hydric soils were considered to have hydric soils during this 

inventory if both the hydrology and hydrophytic vegetation appeared to be present. 

Wetland Inventory Summary _ 

Wetlands in the Skokomish River Valley historically (1861 data) were vegetated by 

willows, Douglas- spirea, vine maple, salmonberry, alder, cottonwood and cedar 

(Ecology, 1988). Many of these same plant assemblages occur today. Some natural 

vegetation communities have been converted to pasture, agricultural land, residential 

uses, and businesses (Ecology, 1988). Remnant patches of historic wetland areas and 

newly created wetland occur in areas with a seasonally high water table, along creeks 

and on the margins of excavated ponds. 

Wetlands within the Skokomish River Valley generally appear on a continuum of a river 

or creek bordered fore~ted wetland adjacent to scrub/shrub wetland next to emergent 

wetland or another similar permutation. Twenty-seven wetland communities within the 

Skokomish River Valley are described and summarized in Table 2. All wetlands shown 
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, 

15 
15 
9 
16 
18 
18 
17 
16 
15 
14 
12 
1 
2 

35 
11 
10 
14 
11 
13 
22 
8 
7 
13 
13 
12 
2 
7 

PFO 
PEM 
POW 
PSS 

TABLE 2. SKOKOMISH RIVER BASIN 

SUMMARY OF WETLAND DESCRIPTIVE INFORMATION 

WETLAND 
TOWNSHIP RANGE CLASSIFICATION 

21N 4W Reference unit 
21N 4W PFO 
21N 4W PFO 
21N 4W PEM 
21N 4W PFO 
21N 4W PFO 
21N 4W PFO 
21N 4W PEM 
21N 4W PFO 
21N 4W PFO 
21N 4W PEM 
21N 4W PEM/POW 
21N 4W PSS 
22N 4W PSS 
21N 4W PFO 
21N 4W PSS 
21N 4W PSS 
21N 4W PSS 
21N 4W PFO 
21N 4W PSS 
21N 4W PFO 
21N 4W PFO 
21N 5W PFO 
21N 5W PFO 
21N 5W PFO 
21N 5W PFO 
21N 3W PFO 

= Palustrine-forested wetland 
= Palustrine-emergent wetland 
= Palustrine-open water wetland 
= Palustrine- scrub/shrub wetland 

CONNECTION TO 
SURFACE WATERS 

Not a wetland 
Indirect connection to Skokomish R. 
Indirect connection to Skokomish R. 

Isolated wetland 
Associated with Hunter Cr. 

Associated with Skokomish R. 
Associated with Skokomish R. 

Associated with Hunter Cr. 
Associated with Hunter Cr. 
Associated with Purdy Cr. 

Associated with unnamed tributary 
Associated with Skokomish R. 

Indirect connection to Skok. estuary 
Associated with Skok. estuary 

Associated with unnamed tributary 
Indirect connection to Skokomish R. 
Indirect connection to Skokomish R. 
Indirect connection to Skokomish R. 

Associated with Skokomish R. 
Associated with Purdy Cr. 

Associated with Skokomish R. 
Associated with Skokomish R. 

Associated with Vance Cr. 
Associated with Vance Cr. 

Associated with Skokomish R. 
Associated with Skokomish A. 
Associated with Skokomish A. 

DESCRIPTIONS 
AND NOTES 

Upland reference unit 

Open field 
Upstream of fish hatchery 

Presently grazed open field 
Open field 

WIRA tributary 16-0004. Open fie!d 
Open field 

Dead and dying trees present 
Dead and dying trees present 

WIRA tributary 16-0004 
Dead and dying trees present 
Dead and dying trees present 
Dead and dying trees present 

Dead and dying trees present 

No water flow obseived 
No water flow obseived 



on Figure 4 were not assessed because of the magnitude of the inventory area, the 

number of possible wetland areas to review and their large size. 

The wetland locations are identified in the table and visually on Figure 4. The wetlands 

were classified as described by Cowardin, et al. (1979). Note ttiat only one of the 

characterized wetlands was shown as isolated. All other wetland areas were associated 

or connected to local creeks or the Skokomish River. A few descriptions and notes 

were provided to supplement the Wetlands Inventory Data Forms (Appendix A). 

The study area consisted of approximately 5,628 acres. Wetland inventory acres total 

3,679 acres (65%). Wetland areas and percentages are broken down in Table 3. 

Table 3. Wetland Acres in the Skokomish River Study Area 

Parcel Acres Percent of Wetland Acres 

E2EM 344 9.4 

R3FL 243 6.6 

R10W 169 4.6 

PEM 554 15.1 

PSS 1,352 36.7 

PFO 1,017 27.6 

Total Wetland Acres: 3,679 

DISCUSSION 

Observations of an increase in flood frequency discussed in the preliminary Draft 

Management Plan include a decreased magnitude of river flows necessary to overtop 

the Skokomish River banks. Additional evidence for this occurrence and another 

serious concern of a possibly rising groundwater table is shown by the abundance of 

large dead trees in wetlands upstream of State Route 106. These trees, possibly cedar, 

appear to have drowned. FishPro personnel have noted flooding and death of large 

cedars in other systems resulting from an altered hydrologic regime. Numerous 

potential causes of the increased flood frequency in the Skokomish River and creation 
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of new wetland areas in the valley have been addressed in the Draft Management Plan 

(Ecology, 1988). 

The identification of wetland resources provided by this document will assist the 
planners in the development of flood control measures through the consideration of 

potential impacts on the resource. 

Protection of historical wetland areas in the Skokomish River area can be achieved 
through several steps in the regulatory and project review process including: 
• Incorporation of a wetland database into the planning process and implementation 

of a sensitive area ordinance. 
• Preservation of connected systems-especially those connected by surface water 

features. 
• Creation or enhancement of buffers between wetland and other land uses. 
• Prevention of access by livestock to stream and adjacent wetlands through fencing 

and planting buffers. 

Additional proactive wetland protection and enhancement can be achieved by the 

following actions: 

• Protection of high quality wetlands along the Skokomish River through acquisition of 
land by local, state or federal agencies. 

• Inventory potential wetland restoration and enhancement areas (coordinate with 
wildlife habitat enhancement areas); apply for grants and other funding sources to 
restore or enhance degraded wetland systems within the city. 

· • Prevent n~gligent degradation of existing wetland resources through education, 
local stewardship, and regulations. 

In summary, the objectives of this study were to identify the general location, size, and 
class of wetlands within the Skokomish River Basin. The scope of an inventory of this 
type is broad, and as such presents a useful overall picture of the wetland resources 
within a specified area. Wetland boundaries on the wetland inventory map (Figure 4) 
are approximate. Precise boundaries of individual wetlands can be obtained through a 
formal delineation, followed by a survey of the wetland boundary by a licensed land 
surveyor. Land owners applying for a grading or building permit should be notified that 
a wetland may be present on their property and a jurisdictional wetland delineation 
should be conducted using the accepted federal method (Federal lnteragency 
Committee for Wetland Delineation, 1989). 
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OIAPTERS. 
FOREST PRACTICES 

IN THE SKOKOMISH RIVER BASIN 

INTRODUCTION 

Approximately 60 percent of the Skokomish River watershed lies within the boundaries of 
the Olympic National Forest's Shelton Cooperative Sustained Yield Unit (Shelton CSYU). 
The Shelton CSYU has been managed intensively for timber production throughout the 
last SO years. Residents in the lower Skokomish River Valley have reported aggradation of 
the river channel and increased flooding in recent years. In the 1988 preliminary draft of 
the Skokomish River Comprehensive Flood Control Management Plan, the Department of 
Ecology stated that "the intensive logging of the Shelton CSYU portion of the South Fork 
basin has resulted in an increase in the rate of erosion from intensively logged lands .... " 
Hence, in recent years, logging activities and practices have fallen under scrutiny for their 
potential watershed impacts. Because of the potential connection between timber 
harvesting activities and adverse watershed impacts, this chapter has been included to 
examine the history of logging in the basin, evaluate the impacts of logging activities on the 
Skokomish watershed, and describe the activities being undertaken to heal the watershed. 

REGULATORY FRAMEWORK FOR TIMBER HARVESTING 

National forest and national park lands make up a majority of the forested land in the 
Skokomish River watershed. The State of Washington, private landowners, and timber 
companies own significant blocks of forested lands as well. Table 5-1 summarizes land 
ownership in the entire Skokomish River watershed. Figure 5-1 presents a graphical 
illustration of land ownership prepared by the Washington State Department of Natural 
Resources (DNR). 

Forest practices such as timber harvesting, service road construction, and application of 
chemical vegetation controls are regulated on federal, state, and private lands. Federal land , 
is managed and regulated by the U.S. Forest Service (USFS). State lands and private lands · 
are regulated by the DNR and the Washington State Department of Ecology (Ecology). The 
following discussion provides a history and the general philosophy under which these 
forested lands are managed. 

Federal Lands 

The establishment of national forests began with passage of The Forest Reserve Act (FRA) 
of 1891. The FR.A allowed the president to set aside and reserve land, even if commercial 
purposes were not intended. Many western states opposed the idea of federal land 
holdings, which prompted the birth of the multiple use concept in the Organic Act of 1897. 
This law stated that "no National Forest shall be established except to improve and protect 
the forest ... or for the purpose of securing favorable conditions of water flow and to 
furnish a continuous supply of timber." (Ben et al. 1987) Gifford Pinchot acknowledged 
the importance of community stability in the west in his national forest management 
program. His concept of sustained yield meant the cutting of a forest's trees in any year 
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. . .5. FOREST PRACTICES IN THE SKOKOMISH RIVER BASIN 

-
TABLE 5-1. 

LAND OWNERSHIP IN SKOKOMISH RIVER WATERSHED 

Ownership Acres Percent of Basin 

National Forest 78,500 48 

National Park 30,000 18 

Washington State 4,500 3 

City of Tacoma 10,000 6 

Skokomish Indian Tribe 3,000 2 

Private 38,000 23 

Total 164,000 100 

Source: Cowley, 1958 

must equal the net increment of growth of the forest for that year. By 1910, the USFS had 
decided that this definition of sustained yield could not apply to old growth forest, where 
the a rate of growth is near zero. 

In 1944, the Sustained-Yield Forest Management Act (SYFMA), also known as Public Law 
273, recognized the need to balance forest productivity, environmental degradation, and 
community stability (USDA 1983). The Shelton CSYU was established under the authority 
of the SYFMA. 

The next revision to the national forest management program came with the 1960 
Multiple-Use Sustained Yield Act (MUSYA). This act, prompted by the federal 
government's recognition of its important role as a timber supplier, defined sustained yield 
as "the achievement and maintenance in perpetuity of a high level annual or regular 
periodic output of the various renewable resources of the National Forest without 
impairment of the productivity of the land." (USDA 1983.) 

In the 1976 National Forest Management Act (NFMA), the meaning of sustained yield was 
unchanged but the definition of multiple-use was expanded. The law states that forest 
management "shall give priority to areas of critical environmental concern ... and shall 
prevent undue degradation ... , must concentrate on future needs as well as the present ... , 
must avoid impairment of environmental quality ... , and must avoid excessive reliance on 
economic return .... " (Coggins 1982.) 

The National Forest Management Act of 1976 required the USFS to issue a new 
management plan for the land and resources in each national forest every 10 to 15 years. 
The National Forest Management Act (NFMA) and its accompanying regulations establish 
a framework for developing, adopting, revising, and implementing the USFS management 
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Skokomish River Comprehensive Flood Hazard Management Plan ... 

plans. Issues and concerns are identified through public meetings and interaction with 
local Indian tribes, state agencies, and other federal agencies. Management alternatives, 
which are generally supported by field inventories of land and resources within the forest, 
are drawn from these issues and concerns. An interdisciplinary team evaluates each 
alternative and its effect on the resources within the forest. The Regional Forester selects 
the management alternative that offers the most net public benefits. Management plans 
pertaining to land within the Skokomish River watershed include the Canal Front 
Planning Unit (USDA 1978), the Timber Resource Management Plan for the Shelton CSYU 
(USDA 1978), and most recently, the Olympic National Forest Land and Resource 
Management Plan (USDA 1990). The Olympic National Forest Land and Resource 
Management Plan (the Forest Plan) (USDA 1990) supersedes the aforementioned 
management plans. It establishes standards and guidelines for managing natural resources, 
outlines best management practices, describes the availability and suitability of lands for 
resource management through the year 2000, and sets timber harvest levels throughout the 
Olympic National Forest. The Olympic National Forest is therefore regulated and guided by 
the Forest Plan, the National Forest Management Act and other pertinent federal acts. The 
Forest Service also ensures that its practices meet or exceed all current State requirements of 
forest management. 

State and Private Lands 

State forests are managed as trust lands to generate income for public schools, local counties, 
and community colleges. Regulators of state lands have historically concentrated on cost
effective timber management without the multiple use emphasis of federal lands. The 
State Forest Practices Act (FP A), enacted in 1976 and administered by the DNR, regulates 
forest practices that affect timber productivity, fish and wildlife, water quality, and soils. 

The FP A and rules promulgated by Ecology and the State Forest Practices Board regulate 
forest practices on all state and privately owned lands. Those practices also must meet 
requirements of the State Shoreline Management Act and water quality laws and 
regulations. The Washington Department of Fisheries regulates stream activities that could 
harm fish habitat through the Hydraulic Project Approval Law. 

During the 1980s, regulation of state and private forest land became mired in legal disputes. 
In 1987, a diverse group of interests dissatisfied with the cost of those disputes forged the 
Timber, Fish and Wildlife (TFW) agreement. The group included natural resource 
management agencies such as DNR, timber companies, private landowners, 
environmental groups, and Indian tribes. The TFW agreement provides the means to 
balance a viable timber industry with protection of such public resources as fish, wildlife, 
water, and the cultural/archeological resources of Indian tribes. 

The TFW agreement discourages universal solutions to forest management problems in 
favor of activities tailored to individual sites. It also encourages natural resource agencies 
to authorize new forest management techniques as they are developed. The original 
participants of the agreement encourage suggestions to improve it as an incentive for 
private landowners to develop innovative, effective new practices. A monitoring and 
research program gives independent feedback to resource managers and landowners. 

The State Forest Practices Board, which is comprised of land owners, representatives of state 
agencies and of local Indian tribes, and the general public amended the Washington Forest 
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... 5. FOREST PRACTICES IN THE SKOKOMISH RIVER BASIN 

Practices Rules and Regulations in August 1992 to incorporate the substance and the general 
spirit of the TFW agreement. 

ffiSTORY OF THE SHEL TON COOPERATIVE SUSTAINED YIELD UNIT 

The Sustained-Yield Forest Management Act of 1944 authorized two types of sustained yield 

units, cooperative and federal. Private and federal lands in a cooperative unit are managed 

as a whole for a sustained yield. Production on one part of the unit proceeds until it reaches 

its limit, then harvesting shifts to the portion that had been regenerating in the meantime. 

Federal sustained yield units do not involve any private land, but a group of local operators 

receive sole rights to logging on the federal land that makes up the unit. 

On January 1, 1947, the Shelton CSYU agreement between Simpson Logging Company and 

the USFS became effective. The agreement gave Simpson Timber Company monopoly 

access to 111,00 acres of National Forest land. In turn, Simpson agreed to place 159,000 acres 

of its own cutover land into the unit and manage it according to the sustained yield timber 

practices approved by the USFS. The goal of the agreement was to ensure stability for the 

Town of Shelton and for Simpson Timber Company by providing a steady, long-term 

supply of timber to keep mills busy and workers employed (Ben et al. 1987). The Shelton 

CSYU was the first cooperative sustained yield unit to be established. The duration of the 

contract agreement is 100 years, with an expiration date of 2046. 

The Shelton CSYU agreement stated that both the USFS and Simpson Logging Company 

lands would be managed for "continuous and sustained forest production." Cutting from 

the cooperative lands would not exceed the sustained yield capacity of the unit as a whole. 

According to the USFS at the time of the original agreement, sustained yield meant "a 

stabilization of yield over present rotation and does not demand equal annual cuts 

equivalent to annual increment." Under the original Shelton CSYU agreement, the annual 

sustained yield cutting capacity for all land within the unit would be calculated every 10 

years, based on the amount of land deemed suitable for timber harvesting and on stand age. 

Both the USFS and Simpson were to work together in developing the cutting capacities of 

the unit and be sensitive to the physical conditions of the forest. Both parties retained the 

authority to "set aside tracts (of land) on which it is considered that aesthetic or recreational 

values are paramount, or where, as a result of logging, severe erosion would likely occur; 

and to prohibit or limit timber cutting thereon or otherwise afford them whatever 

protection the public interest appears to demand" (USDA 1946). 

The rate of harvesting was set in the original agreement and has since been revised several 

times. The average annual cut during the first decade of the agreement was not to exceed 

100 million board feet (MMBF). In 1956, the sustained yield cutting capacity was increased to 

an annual rate of 135 MMBF. This revision was justified by the USFS for two reasons. First, 

Simpson had acquired an additional 78,300 acres of land that was subsequently incorporated 

into the CSYU and improved mapping increased the measurement of national forest land 

in the unit to approximately 113,000 acres (USDA 1978). Second, the USFS had obtained a 

better understanding of the resources available in the unit. This sustained yield cutting 

capacity of 135 MMBF remained unchanged until 1977. In 1977 the Timber Resource 

Management Plan for the Shelton CSYU increased the sustained yield cutting capacity to 

'227 MMBF, which was to be in effect until 1986 and was extended until 1990. This revision 

amounted to a 96 MMBF increase in timber harvesting levels, 3.9 MMBF of which was to 

come from the national forest land. 
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In 1990, the most recent 10-year Olympic National Forest Land and Resource Management Plan (the Forest Plan) was published by the USFS. The Forest Plan sets forth the selected alternative, Alternative C - Preferred (modified), for managing the Natural Resources of the Olympic National Forest. Under Alternative C, focus of timber harvesting activities will continue to shift from national forest land to Simpson Timber Company Land, a trend that began around 1980. This trend is illustrated in Table 5-2. In the 1990 plan, the annual sustained yield capacity for the entire Shelton unit was decreased to 192.7 MMBF. Approximately 95 percent (183.4 MMBF) of this annual volume is to be harvested from Simpson Land while the remaining 5 percent (9.3 MMBF) is to be harvested from national forest land. For reasons that will be discussed below, these numbers are currently being revised. These harvest rates are average annual harvest levels for a 10-year time period; actual annual harvest levels may be more or less during any given year. The location and volume of future timber harvesting for the Skokomish River watershed will be discussed in more detail below. 

TABLE 5-2. 
SHELTON CSYU AVERAGE ANNUAL TIMBER HARVEST (million board feet) 

Year Harvest National Forest SimPSOn Tunber Co. Total Unit 

1947-56 Allowable 
__ a __ a 

100.0 
Actual 54.2 46.4 100.6 

1957-66 Allowable 116.0 19.0 135.0 
Actual 98.3 35.4 133.7 

1967-76 Allowable 116.0 19.0 135.0 
Actual 102.4 22.2 124.8 

1977-86 Allowable 115.7 111.3 227.0 
Actual 75.1 99.9 175.0 

1987-90 Allowable -- -- 227.ob 
Actual 7.1 182.2 189.JC 

a. The annual allowable harvest level set in 1946 for the period 1947 through 1956 was for 
the total unit. Later, volume targets were assigned to individual ownerships. 

b. The total unit harvest volume was extended through 1990 (four years). 
c. Average annual data from 1987 through 1989 (three years). 

The cooperative agreement between Simpson Timber Company and the USFS currently affects about 113,000 acres of national forest land and about 237,000 acres of Simpson Timber Company land. Roughly 60 percent (95,000 acres) of the Skokomish River watershed is managed under the terms of the Shelton CSYU agreement, including approximately 55,000 acres of national forest Land and approximately 40,000 acres of Simpson Timber Company land. 

HISTORY OF LOGGING IN TIIE SKOKOMISH BASIN 

Logging began in the Skokomish River Valley in the 1860s. At first, logging was limited to about a mile from shorelines. Logs were dragged by oxen and horses to the water, where 
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they were rafted and towed to the mills. The Skokomish River was used for log drives 
until the early 1900s. (James and Martino 1980) 

By 1900, logging technology had advanced with the advent of steam or donkey engines and 
railroads. These innovations allowed loggers to harvest farther into the upland areas. 
(James and Martino 1980) 

Timber Cutting within the National Forest Boundary 

North Fork Skokomish 

According to a U.S. Department of Agriculture Soil Conservation Service (SCS) report 
published in 1958 (SCS 1958), extensive forest harvesting occurred from 1919 through 1925 
along the North Fork Skokomish. These were continuous clear cut operations probably 
involving considerable private land now included in the Cushman Reservoir. In 1926, the 
City of Tacoma completed the #1 Cushman Dam, a hydroelectric project about 4 miles 
outside the forest boundary. The reservoir created by the dam covered a large portion of the 
land cut over during the 1919-25 period between the boundaries of the national forest and 
national park. Additional cut-over lands of this period were acquired by Tacoma through 
power withdrawal. Tacoma ownership now extends from the reservoir shoreline for an 
average distance of about 1,000 feet. Practically all of the older cut-over lands above the 
reservoir limits contain medium to fully-stocked sapling reproduction. The upper slopes 
overlooking the reservoir between the forest and park boundaries are either in national 
forest or state holdings with a limited amount of private ownership. State and private 
timber was clear cut at intermittent periods between 1945 and 1952. Some natural 
restocking is present on these lands. Since the construction of the Cushman Dam, cutting 
on national forest land has been confined to three watersheds-Big Creek, Dry Creek and 
Pee Wee Creek-all of which are tributary to the Lake Cushman reservoir. Operations 
extended from 1942 through 1951. These areas have since been planted or restocked by 
natural regeneration. National forest cutting on the North Fork Skokomish has had no 
effect on the present river conditions in the lower Skokomish Valley, at least since the 
construction of the Cushman Dam. Any debris or erosion caused by upper slope cutting 
would have entered and been retained by the reservoir (SCS 1958). 

South Fork Skokomish River and Vance Creek 

First cutting of national forest timber in the South Fork/Vance Creek area began in 1932 and 
continued rather steadily through 1946. During this period, approximately 7,683 acres of 
national forest were dear-cut. Intermixed with the federal land within the national forest, 
Simpson Logging Company owns 2,270 acres and the City of Tacoma owns 200 acres, all of 
which was clear-cut during the above period. All logging that occurred after 1946 within the 
boundaries of the national forest was carried out by Simpson Timber Company under the 
terms of the Shelton CSYU Agreement. Between 1946 and 1952, no further cutting occurred 
in the South Fork Skokomish/Vance Creek area. Since 1952, timber harvesting has been 
continuous within the national forest portion of the CSYU. Figure 5-2 shows the number 
of acres clear-cut on national forest land within the South Fork drainage area between 1936 
and 1992. Figure 5-3 shows the same information on a cumulative basis. Between 1952 and 
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FIGURE 5-3. 
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1956, a total of 1,700 acres were clear-cut. Of those, 1,468 were clear-cut by staggered units 
averaging about 45 acres per unit. The balance of 232 acres was a continuous clear-cut 

· within the flood limits of the reservoir to be created by the City of Tacoma's proposed South 
Fork Skokomish dam. It was estimated that an additional 1,000 acres of mature timber 
remained to be removed to clear the reservoir site. The City of Tacoma withdrew its 
application for federal licensing of the South Fork dam in 1963 Games and Martino 1980). 
Practically all of the South Fork Skokomish-Vance Creek areas within the national forest 
boundary cut over since 1932 had either been planted or had restocked naturally by 1958, 
with the exception of the 232 acres of reservoir clearing. (SCS 1958) 

Timber Harvesting Practices and Policy 

Sales made from 1919 though 1944 followed the general practice of clear-cutting and 
broadcast burning of unutilized logs, uprooted stumps, broken stems, and all other residue 
remaining on the ground after timber harvest. Seed trees were left throughout the cut-over 
areas but restocking by this means was usually slow. The policy of planting soon after 
burning was initiated in 1938. With a few minor exceptions, the South Fork Skokomish 
lands of the 1930-44 period were fully stocked by 1958. That also held true for the national 
forest lands on the North Fork Skokomish River. Since resumption of cutting in the South 
Fork Skokomish-Vance Creek area in 1952, the practice had been to clear-cut by staggered 
units. High-lead yarding, a system of cable logging in which logs are hauled to a collection 
point on a high ridge, was the general rule, with only a very limited volume hauled by 
tractor, and then only during the summer. In 1958, it was the policy to broadcast burn all 
slash unless shallow, rocky soil made burning inadvisable. Planting followed burning 
within two years. The practice of leaving buffer strips of timber 50 to 300 feet wide along the 
banks of major streams and tributaries was followed. These strips kept logging debris from 
streams in which high water was sufficient to carry debris to the lower Valley, protected the 
banks of the streams, and kept erosion to a minimum. (SCS 1958) 

Forest Management of State and Private Forests 

The State has about 4,500 acres scattered through the watershed, with the largest block 
concentrated just west of Lake Cushman. On the opposite side and along the shoreline of 
Lake Cushman, the City of Tacoma owns over 10,000 acres. Simpson Timber Company is 
the largest land holder by far, with 20,000 acres. Other land holdings in the watershed are 
less than 2,000 acres, with the exception of the Skokomish Indian Reservation. The 
reservation lies in a block near the mouth of the river. (SCS 1958) 

Extensive cutting of this area began in the early 1900s. The cutting practice during this 
period and until 1946 was to clear-cut, leaving a few seed trees for restocking. Often these 
trees and the area surrounding them were scorched by fire, leaving the land barren. As a 
result of this practice, during intensive rains there was a fast runoff resulting in excessive 
erosion and movement of debris and logs into and down the channels. This condition was 
aggravated with each successive storm because, as the chanrlel filled up and was blocked, 
the river would change its course and cut a new path of destruction. In 1946, the State 
Forest Practices Act was passed, requiring seed blocks to be left on State and private land 
being cut over so as to get faster and greater restocking. In many places, the State and large 
landowners have planted the lands that hadn't been restocked previous to the passage of 
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the Forest Practices Act. All of the State-managed area in the watershed is stocked, mainly 
with Douglas fir reproduction and some fair size young growth. (SCS 1958) 

Future Timber Harvesting Plans 

At the time that the Olympic National Forest Land and Resource Management Plan (the 
Forest Plan) was written, the selected alternative, Alternative C - Preferred (modified) called 
for a first decade annual sale quantity (ASQ) of 110.9 MMBF from all national forest land 
within the Olympic National Forest and an ASQ of 183.4 MMBF from Simpson Timber 
Company Land within the Shelton CSYU. The annual sustained yield capacity for the 
entire Shelton CSYU was computed in the plan as 192.7 MMBF. Approximately 95 percent 
(183.4 MMBF) of this annual volume is scheduled to be harvested from Simpson land, 
while the remaining 5 percent (9.3 MMBF) is scheduled to be harvested from national forest 
land. Within the Skokomish River watershed, approximately 1,500 acres of national forest 
land was to be harvested through clear cutting and 550 acres of land was to be harvested 
through commercial thinning over the course of the first decade of the plan. However, as 
mentioned previously, these numbers are currently being revised by the USFS. 

The revision is due to factors that were beyond the scope of the original Forest Plan. New 
limitations on timber harvesting in old growth forests, consistent with guidelines presented 
in the Interagency Scientific Committee (ISC) report dealing with the conservation of the 
Northern Spotted Owl, have substantially reduced the area available for timber harvest. 
The "50-11-40" provision in the !SC report further precludes certain areas from timber 
harvesting. Under this provision, "harvesting is precluded in quarter townships in which 
less than 50 percent of the area outside of Habitat Conservation Areas is in stands 11 inches 
or more in diameter with 40 percent canopy closure." Also, new federal regulations are 
being considered that would increase riparian management zones along Class I through 
Class IV streams. In light of these factors, the USFS will be modifying the Forest Plan and 
revising the annual timber harvest volumes during the next year to reflect these new 
factors. 

Within the Skokomish River watershed, the USFS does not predict any dear-cut activities 
on national forest land within the next 10 years or in the foreseeable future. The USFS 
estimates that annual timber harvest volumes on national forest land within the 
Skokomish River watershed will equal approximately 2-4 MMBF annually. All of this 
annual volume will be commercially thinned timber. To commercially thin 2-4 MMBF of 
timber will require the harvesting of approximately 250 to 500 acres of national forest land. 
Forest Service estimates indicate that approximately one-third of this annual volume will 
be harvested using aerial methods such as helicopters to transport the cut logs from the 
forest. The remaining two-thirds of the annual volume of thinned timber will employ 
more conventional harvesting methods such as cable and ground-based skidding, which 
require the construction of some new logging roads and will to some degree use the existing 
logging road system. (Carlson, D., March 24, 1993, personal communication). 

Timber harvesting activity on national forest land will be concentrated within the Frigid, 
Govey, Rock, and Vance Integrated Resource Analysis Areas (IRAAs). Integrated Resource 
Analysis Areas are areas delineated, on a watershed basis, by the USFS within the 
boundaries of the national forest to be used as part of the Integrated Resource Analysis, 
which will be discussed later. Figure 5-4 (see back pocket) illustrates the IRAA delineation 
for the national forest land within the Skokomish River watershed. The IRAA 
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delineations are used by the USFS to aid in watershed quality assessment, watershed 
prioritization for restoration projects, and the decision-making process that occurs during 
land and resource planning for the Olympic National Forest. The Govey, Rock, and Vance 
IRAAs were identified by the USFS as containing the oldest second growth stands within 
the Skokomish River watershed, and therefore were determined to be the areas where 
commercial thinning activities would occur throughout the next decade. Since all three of 
these IRAAs are within the Shelton CSYU, Simpson Timber Company will retain the right 
of first refusal for all timber stands offered for sale. If Simpson refuses the sale, then the 
USFS will put the stand up for sale to the highest commercial bidder (Carlson, D., March 24, 
1992, personal communication). 

WATERSHED IMPACTS RELATED TO FOREST PRACTICES 

Timber harvesting has been shown to negatively impact watersheds in other areas. 
Typically, these impacts fall into two general categories: altering the runoff regime (timing 
and volume of runoff), and diminishing the water quality. Water quality impacts in the 
form of increased water temperatures and increased sediment load are the most common. 
Increasing the sediment supply in the fine-grained size fraction (silt and clay) is often 
detrimental to fisheries resources that depend on clean, gravel bed rivers for spawning. An 
increased sediment load, if substantial enough, can cause aggradation in a river system. In 
northern California, where intensive timber harvesting has taken place in the redwood 
forests, land sliding and fluvial erosion from logged slopes have initiated waves of sand 
and gravel that have migrated slowly downstream during the last 30 to 40 years. These 
sediment waves caused aggradation of between 5 and 15 feet since 1964 (AGFG 1985) and 
active channel shifting. Trees growing on alluvial terraces adjacent to streams have been 
buried in sediment and killed. 

No quantitative documentation of watershed impacts from logging in the Skokomish 
River basin currently exists. Collection of such data would require a multi-year 
commitment to carry out the monitoring programs necessary to adequately analyze 
conditions in the watershed. However, rangers from the Hood Canal Ranger District, 
within which lies the Skokomish River watershed, have recently been conducting field 
surveys of slope conditions in the Skokomish River watershed. So far, 5,000 slope failures 
have been identified within the Hood Canal Ranger District. Ninety percent of those 
failures stem from roads and 65 percent of those failures affect fish habitat or water quality 
(Seattle Times April 21, 1993) 

However, since 1986, the Forest Service has been using a sediment yield prediction model 
known as the Olympic Sediment Yield Model (OSYM) in an attempt to estimate the relative 
magnitude of sediment delivery to stream and river systems that would result from the 
implementation of various land management alternatives. Nineteen major drainages 
within the Olympic National Forest, including the Skokomish River watershed, were used 
to assess the cumulative effect of logging, road construction, and broadcast burning 
activities on sediment delivery rates to stream systems. In using the OSYM to estimate 
sediment yield, a number of assumptions had to be made and the results of the model are 
not meant to be quantitative. The results are an estimation of relative sedimentation rates 
above natural levels, which are then used to project the implications of each alternative 
with respect to water quality. 
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In the 1986 draft of the Forest Plan, it was stated that soil erosion indices for the South Fork 
Skokomish have increased over the past two to three decades to 3.6 times the natural 
sedimentation rate. In the 1990 final environmental impact statement published as part of 
the Forest Plan, it was determined that a 307 percent increase in natural sedimentation 
could be expected in the Skokomish River for the first decade of the plan if the forest were 
managed based on current plans, policies and directions. Under the course of action the 
USFS selected instead (Alternative C), a 124 percent increase in natural sedimentation can 
be expected in the first decade of the plan. 

RESTORATION EFFORTS 

Recognizing the need to restore the conditions of the watersheds within the Olympic 
National Park, the USFS is identifying the most critical watersheds and using federal money 
to implement restoration programs. Since national forest land comprises nearly 58 percent 
of the Skokomish River Watershed, USFS management efforts can have significant impacts 
on the overall health of the watershed. Private land owners, the Simpson Timber 
Company being by far the largest, own approximately 25 percent of the land within the 
watershed, meaning that watershed restoration efforts implemented on privately owned 
lands are also significant. 

In 1990, a preliminary analysis of watershed conditions within the Olympic National Forest 
was conducted using a computer-based analysis known as the Integrated Resource Analysis 
(IRA). The analysis assessed the watershed conditions of the Olympic National Forest's 164 
Integrated Resource Analysis Areas (IRAAs). As previously mentioned, these IRAAs are 
USFS delineations of watersheds within the national forest. These IRAAs further delineate 
major watersheds such as the Skokomish River watershed into smaller, more manageable 
areas within which such parameters as timber stand age and logging road density can be 
quantitatively determined. Figure 5-4 (see back pocket) shows the individual IRAA 
delineations within the Skokomish River watershed. 

The principal motivators for the Integrated Resource Analysis included the Forest Plan, 
standards found in the Clean Water Act, recent constraints on timber harvesting activities, 
the immediate need of funding for watershed rehabilitation projects, and public awareness 
of deteriorated stream and watershed conditions. The goal of the analysis was to make 
preliminary judgments as to which watersheds within the Olympic National Forest are 
most at risk due to the cumulative effects of past forest management and to establish a 
ranking system that can be used to prioritize the watersheds for funding needs. Although 
the analysis was preliminary, the hope is to incorporate the Integrated Resource Analysis 
into a cumulative effects type of model that will continue to be used as a management tool 
in the future. 

Prior to the initiation of the Integrated Resource Analysis, a team of USFS scientists, 
engineers, timber managers and district rangers was formed. The group identified 
23 physical and biological criteria, along with the necessary data sources, that should be used 
in the watershed analysis. From these criteria came four principal criteria to assess the 
conditions of each IRAA in the national forest. Thresholds for each criteria were defined 
and IRAAs that exceeded three or four thresholds were ranked high in the need for 
restoration. An IRAA that exceeded no principal criteria was said to be in less degraded 
condition relative to an IRAA that exceeded all four of the principal criteria. 
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The four principal criteria and their associated threshold (minimum) levels are as follows: 

• Elevation between 1,500 and 3,000 feet. Threshold: 50 percent of the 
watershed must contain elevations between 1,500 and 3,000 feet. (Includes 
the transient rain-on-snow zone and ''bedrock hollow" geologic features. 

• Stand age less than or equal to 35 years. Threshold: 40 percent of the 
watershed must have timber stand ages less than or equal to 35 years. 
(Incorporates management practices dating back to 1955, present and 
potential hillside instability due to loss of root strength, and hydrologic 
balance concepts.) 

• Soil Class C, D, and/or E. Threshold: 50 percent of the watershed must 
contain soils of one or more of these steep and erosive soil classes. 

• Road Density. Threshold: A unit density of 2.5 miles of road per square mile 
of watershed. 

The results of the analysis indicated that of the 164 IRAAs analyzed in the Olympic 
National Forest, 17 exceeded all four of the criteria thresholds, accounting for approximately 
98,800 acres. Ten of these 17 were on national forest land that is currently managed under 
the terms of the Shelton CSYU. Five of these 10 IRAAs-Browns, Cedar, Lebar, Rock, and 
Vance-are within the watershed of the South Fork Skokomish. Table 5-3 presents the 
results of the screening process for the 15 IRAAs within the Skokomish River watershed. 
The information in this table was excerpted from the results for the entire Integrated 
Resource Analysis for the Hood Canal Ranger District, within which the Skokomish River 
is located. 

The total area in the South Fork watershed that exceeded the four criteria thresholds was 
30,479 acres, approximately 20 percent of the Skokomish River watershed. USFS watershed 
specialists have observed that IRRAs that exceeded three or four of the criteria thresholds 
are less resilient after major winter storms. "Numerous mass failures, accelerated erosion, 
and bank channel failures were reported in these IRAAs after the 1991 winter storms." 
(USDA 1992) 

The Hood Canal Ranger District used the results of the preliminary watershed analysis and 
results from their own field reconnaissance surveys to identify which watersheds would 
receive federal watershed and stream restoration funding. Up until 1991, no funding had 
been dedicated by the USFS to watershed rehabilitation work. In 1991, the Olympic 
National Forest received $800,000 as part of the Watershed Initiative. The Hood Canal 
Ranger District received $250,000 of this $800,000, all of which is being spent on projects 
within the Lehar IRA. These projects include the following: 

• Obliteration of 20 miles of logging roads, approximately half of the existing 
road system in the Lehar IRAA. Until this year, funding had not been 
available to actually obliterate logging roads. Instead, logging roads that 
were no longer in use were simply closed to traffic and left in place. With 
the new funding being dedicated to watershed restoration, roads no longer 
in use can be removed and the hillside can be restored, to some degree, to its 
original slope. The road beds can then be reseeded with grass seed, hemlock 
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and alder by means of helicopter. This type of work accomplishes three 
goals. It removes the side casted soil on the downhill slope of the road bed; 
it eliminates the potential for mass failures that often result when culverts 
become plugged with debris and sediment; and it decreases the amount of 
sediment conveyed from the roadbeds to the streams at the base of the hills. 

• Hydro-mulching of approximately 180 acres of harvested land that has been 
identified as existing or potential sites of slumps and slides. Some of this 
land will be hydro-mulched by truck from existing logging roads, and some 
will be done by helicopter. Much of this land is in the vicinity of the 20 
miles of logging roads that are proposed to be obliterated. Much of this 
work is expected to begin in the spring of 1993. 

• Approximately $80,000 of the $250,000 allocated to the Hood Canal Ranger 
District as part of the "Watershed Initiative" has been earmarked for in
stream treatments for Lebar Creek. It is expected that sediment reduction 
structures such as check dams and channel stabilization work such as weirs 
and flow deflectors will be included in the project. 

• According to the UFS, Ecology is planning to implement a sediment 
monitoring program downstream of Lehar Creek. The program is planned 
to begin as soon as possible so as to monitor the effectiveness of the hydro -
mulching program, the road obliteration program, and the in-stream work 
in reducing the sediment delivery rate to Lebar Creek. 

The Olympic National Forest is hoping for a $5 million allocation to watershed 
rehabilitation projects for the next fiscal year, of which a portion would go to the Hood 
Canal Ranger District. Future projects are anticipated to be in the Vance, Rock, and Browns 
IRAAs. These are three of the five IRAAs identified as exceeding the thresholds of all four 
screening criteria. In the opinion of the USFS, they are also the three most degraded IRAAs 

within the watershed. 
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TABLE 5-3 
OLYMPIC NATIONAL FOREST 

WATERSHED VALUE ANALYSIS OF IRAAS WITHIN THE 
SKOKOMISH RIVER WATERSHED 

Screening Criteria 

Elevation Stand Age Soils Road 
1500'-3000' </=35 yrs Oass C+D Density 

Numberof (% area) (% area) (% area) (mi./ sq.mi.) 
Thresholds (Threshold (Threshold (Threshold (Threshold 

IR.AA Name Acreage Exceeded =50.00) = 40.00) =50.00 = 2.50 

Big 3112.14 2 34.74 22.49 50.86 3.11 

Browns 5137.92 4 56.15 56.39 59.10 4.54 

Cedar 7838.32 4 54.42 68.82 52.09 4.78 

Dry Mountain 6593.07 2 53.35 2.21 60.11 0.10 

Four Stream 4370.37 2 55.17 15.78 75.64 1.73 

Frigid 3376.28 1 19.05 8.81 32.52 2.98 

Govey 7007.81 0 2.61 1.80 39.54 1.57 

Lebar 6356.82 4 63.48 44.87 66.03 3.91 

Middle Skok 4306.30 2 42.05 35.33 60.67 3.47 

Mt.Rose 3881.65 1 33.15 2.40 72.78 0.98 

Pine 5904.19 2 59.29 33.59 49.74 3.50 

Rock 4228.53 4 64.00 63.10 62.38 4.69 

Upper Skok 8353.19 1 44.98 4.99 71.78 0.93 

Vance 6917.75 4 58.26 75.61 75.64 5.08 

Wonder 2330.16 1 28.34 0.00 60.69 0.00 

Source: USFS, 'Watershed Conditions on the Olympic National Forest: Planning for the 
Future" (unpublished). 
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3.4.6 Skokomish Estuary 

Because salinity data used to defme estuarine limits under Cowardin et al. 's (1979) wetland 

classification system are unavailable for the Skokomish River, for the purposes of analysis in this 

DEIS we defined the Skokomish Estuary's upper boundary as the extreme high tide level at about 

15.5 feet above the mean lower low (tide) water (MILW) level (0 foot). Although the lowest low 

tide levels are about 3. 3 feet below MLL W, we defined the sudden river delta drop-off into Hood 

Canal at about 5 to 6 feet below MLLW as the estuary's lower boundary (figure 3-11). Vegetation 

types and their distribution within the estuary are listed in table 3-7. 

Table 3-7. Skokomish Estuary vegetation. 1 

2 

3 

4 

5 

Feet above MLLW 2 

.!:: 12.1 (MHW) 5 

6 to 10 

.!:: , 2. 1 

8 to 12 

s 6 to 8 

Source: the staff. 

Water salinity (ppt) 3 Dominant vegetation types 4 

< 20 redtop, tufted hairgrass 

< 20 Lyngbye sedge-red fescue 

> 20 American Three-square, salt grass, jaumea 

> 20 salt grass, seaside arrowgrass, pumea, pickleweed 

> 1 0 eelgrass or mudflats 

MLLW is mean lower low (tide) water level (0 feet). 
ppt is parts per thousand. 
See appendix E for scientific names. 
MHW is mean high (tide) water. 

Estimates of current and past amounts and distributions of these different habitats within the 

estuary vary considerably among available reports, because various authors have defined and 

measured these habitats differently. Based on Yosbinaka and Ellifrit's (1974) distribution map, we 

estimated that eelgrass beds slightly overlapping marsh areas mixed with mudflats cover about 1,640 

acres. Bortelson et al. (1980) estimated that the amount of intertidal area between MLLW and mean 

high water (MHW, 12.1 feet above MLL W) with low salt marsh, mudflat, and eelgrass decreased 

by about 10 percent from 1,235 acres to 1,110 acres between 1884 and 1952. Most of these 

intertidal habitat losses were caused by an estimated 20-foot recession of the Skokomish Delta face 

(Hutchinson, 1988). Jay (1995) compared 1885 and 1972 bathymetric data and concluded that the 

Skokomish Delta had shrunk by about 2 to 2.5 percent because the delta face had receded, which 

combined with shoaling on the inner delta had steepened the delta slope and reduced the area of 

eelgrass beds between 0.6 foot above and 2.4 feet below MLLW from 514 acres to 427 acres (a 

16.7 percent reduction). Tacoma's mapping of the 1885 and 1972 bathymetric data (letter from 

Paul H. Svoboda, Natural Resources Manager, Tacoma Public Utilities, Tacoma, Washington, 

October 20, 1994) also indicate some delta steepening, because the contours corresponding to 

:Ml..L W and about 2 feet below MLL W are clearly closer together on average for 1972 than they 

were in 1885 (figure 3-11). 

Measurement and rounding errors could account for some of the observed differences 

between the 1880's and 1970's, but the consistency of the results supports the finding that the 

Skokomish Delta has receded on the order of 2 percent with some steepening of the delta slope. 

Any losses of valuable eelgrass habitats are probably less than characterized by Jay, however, 
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because eelgrass can grow from 6 feet above to 22 feet below MLLW (Phillips, 1984) and is the 
dominant vegetation from Oto 8 feet below MLLW in Hood Canal (Yosbioalra and Ellifrit, 1974), 
and Jay considered only a small portion of the range of depths over which eelgrass grows. For 
example, if Yoshinaka and Ellifrit's (1974) eelgrass distribution map is correct, then an 87-acre loss 
as calculated by Jay could represent less than 5 percent of the eelgrass that would have existed 
before the project. 

Although these findings are consistent with the hypothesis that project water diversions have 
contributed to observed changes in the Skokomish Delta, they do not support the hypothesis that 
project water diversions alone have caused the observed changes. All of the existing data come 
from observatfonal studies lacking any measurement of, or control over, other confounding factors 
that could have affected sediment transport in the delta, including the effects of diking and increased 
sediment inputs from logging in the basin. 

The possibility that diking could have altered flow patterns and contributed to delta recession 
and shoaling is indicated by Jay's (1995) and Tacoma's findings (letter from Paul H. Svoboda, 
Natural Resources Manager, Tacoma Public Utilities, Tacoma, Washington, October 20, 1994) that 
delta recession is greatest at the western and northwestern edges that are closest to the diked areas 
and that no longer have an active distributary channel. The development of a new distributary 
channel in the northeastern portion of the delta and progradation in this area might also be related to 
altered flow patterns. 

Extensive clearcutting and road building in the South Fork drainage has substantially 
increased suspended and bedload sediment inputs to the estuary (section 3.2.2). Because the 
Skokomish is a relatively shallow, partially mixed positive estuary (Dyer, 1979) with moderately 
strong tidal fluctuations, tidal rather than river flows should be responsible for the vast majority of 
bedload and suspended sediment transport on the delta, including those inner areas where Jay 
reported shoaling. Thus, river flow regulation should have limited effects on transport of increased 
sediments on the delta. 

That the delta has receded in some areas, prograded or shoaled in others, and developed new 
channels indicates to us that natural fluctuations, flow regulation, increased sedimentation, and 
diking have all had an effect on the Skokomish Estuary. Because estuaries are normally very 
dynamic, and because the observed changes over a 100-year period are relatively small, we 
conclude that project diversions combined with increased sediment loads and dike-altered flow 
patterns have had relatively minor effects on the estuary and its flora and fauna. 

The estuary's marshes provide important foraging habitat for juvenile chinook salmon 
(Simenstad, 1983), as well as egrets and great blue herons. Yosbinaka and Ellifrit (1974) found that 
muddy substrates in the Great Bend area, including the Skokomish Estuary, support Hood Canal's 
highest densities of clams, including butter, native littleneck, Japanese littleneck, gaper, macoma, 
false mya, and softshell clams. These habitats also support oysters and ·several crab species, 
including dungeness crabs. Yoshinaka and Ellifrit (1974) alsq found that mud substrates, including 
eelgrass beds, supported the greatest number of fish species. Results reported by Yosbinaka and 
Ellifrit (1974) and Simenstad (1983; 1992) suggest that Skokomish Estuary mudflat and eelgrass 
habitats are heavily used by various life-stages of chum, chinook, and coho salmon, cutthroat trout, 
starry flounder, Pacific herring, surf smelt, sole, and perch. In particular, estuary residence times 
for Hood Canal chum (up to 32 days per individual and 23 weeks overall), coho (up to 6 days per 
individual and 15 weeks overall), and chinook (13 weeks overall) are longer than any other area in 
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Puget Sound (Simenstad, 1983). The estuary's mudflats also provide high-quality foraging habitat ;,[ 
for shorebirds including western sandpipers, dunlins, and sanderlings, and the eelgrass beds provide 
important forage for migrating brant. Hundreds of harbor seals rest on mudflats and islands of 
marsh in the estuary, and forage in the estuary's channels and tide waters. 

3.5 Terrestrial Resources 

3.5.1 Vegetation 

Project lands are within the Pacific Northwest's Western Hemlock Zone (Franklin and 
Dymess, 1973). The climax vegetation in this zone is dominated by western hemlock and western 
red cedar. Most coniferous forests in the region have been disturbed, however, and Douglas fir, a 
subclimax species, is the most dominant species on most sites. Other coniferous overstory species 
occurring at lower densities include grand fir, Sitka spruce, and western white pine. Common 
forest understory plants include bracken fem, sword fem, deer fem, salal, Oregon grape, red 
huckleberry, Scouler' s willow, ocean spray, and vine maple. 

Hardwood species, including red alder and big-leaf maple, are typical of disturbed sites and 
of riparian areas, where they occur with black cottonwood and Oregon ash. In addition to those 
species found in coniferous forest understories, the understory in disturbed and riparian areas also 
commonly includes dogwood, elderberry, blackberry, currant, lady fem, shield fem, maiden hair 
·fem, and herbs such as vanilla leaf, wild ginger, strawberry, and buttercup. 

The region includes a diverse array of wetlands. The reservoirs and other local lakes are 
lacustrine wetlands (wetland nomenclature follows Cowardin et al., 1979). The North Fork and 
mainstem and their tributaries are all riverine wetlands. Estuarine wetlands are created where the 
mainstem meets Hood Canal, a marine wetland. Palustrine wetlands occur in association with the 
lakes, rivers, and estuaries, and in low-lying areas such as Lilliwaup Swamp. 

Vegetation was studied as part of the HEP analyses (appendix D) used by Tacoma and JRP 
to quantify wildlife habitat on project lands and on off-project lands proposed for habitat 
enhancements (parcels) (Tacoma, 1990; 1991b; 1993a; 1994b). Figure 2-2 indicates the locations of 
these parcels. A total of 24 vegetation or habitat cover types, based on an FWS classification 
system (Proctor et al., 1980), occur within the project transmission line ROW and on the parcels 
(table D-1). The distributions of these vegetation types within each parcel were mapped by Tacoma 
from aerial photographs and verified by site visits. The current acreages for each habitat type in the 
ROW are listed in appendix D, table D-1, and current acreages for each enhancement parcel are 
listed as target year (TY) 0 values in tables D-2, D-3, D-4, and D-5. Sections 3 .5 .1.1 and 3 .5 .1.2 
briefly describe parcel boundaries, dominant habitat features, and recent vegetation management 
practices used on project lands and each of the parcels. Section 3.5.1.3 presents the results of 
Tacoma's (1990, 1993b) rare plant surveys. Appendix E lists the plant species potentially occurring 
in the project vicinity. 

3.5.1.1 Project Lands 

Project lands owned and developed by Tacoma for power production include the transmission 
line ROW and the reservoirs. Along its 42-mile route from the project to Tacoma, the transmission 
line ROW passes through a diverse array of habitat types (table 3-8 and appendix D). 
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Mainstem DO concentration is usually 9.6 mg/1 or greater and was below the 9.5 mg/1 

standard only once when a 9. 0 mg/1 concentration was measured. 

3.3.2.3 Other Water Quality Indicators 

Mainstem suspended solids concentrations, and thus turbidity, are closely linked with river 

flow rates. When flows are less than 5,000 cfs, suspended solids concentrations and flow have a 

linear relationship. Suspended solids increase to about 50 mg/1 at 5,000 cfs. When flows are 

greater than 5,000 cfs, suspended solids become highly variable, ranging up to 369 mg/1 at 6,560 

cfs (Canning et al., 1988). The South Fork is the source of most mainstem turbidity; the project 

reservoirs are a sediment sink and rarely spill to the North Fork. The pH values range from 6.7 to 

7.8, thus meeting WDOE standards; pH was not correlated to seasonal variation or any other 

influences (Tacoma, 1992a). 

3.4 Aquatic Resources 

The Skokomish River's fishery and estuary resources are a substantial component of Hood 

Canal's important regional fisheries. The river's fisheries are commercially and recreationally 

valuable and are strongly supported by hatchery production programs. 

3.4.1 Anadromous Fish 

Eight anadromous salmonids are found in the Skokomish River, including five salmon 

species (chinook, chum, coho, pink, and sockeye) and three trout species (steelhead, sea-run 

cutthroat, and Dolly Varden). Anadromous fish runs occur throughout the year in the Skokomish 

River (figure 3-8). Because the Skokomish watershed is considerably larger than other Hood Canal 

watersheds, it currently and has historically produced more anadromous fish than the other Hood 

Canal tributaries. Hatchery-produced fish dominate chinook, chum, coho, and steelhead spawning 

runs. 

There are no reliable records estimating the lower North Fork's pre-project anadromous fish 

production and interested parties disagree on the historical geographic upstream limit of North Fork 

anadromous spawning. The Tribe claims that, of all the Hood Canal tributary streams, the 

Skokomish River historically had the greatest number and variety of anadromous fish (Skokomish 

Indian Tribe, 1994). According to tribal accounts, anadromous fish used the river during all 

seasons. Spring-run chinook entered the river during April and were followed by summer steelhead, 

sockeye, summer/fall chinook, early chum, and pink salmon. Later in the season the river 

supported large coho, late-normal chum, and winter steelhead runs. 

There were large sockeye runs before the dams were built (Williams, et al, 1975). Chinook, 

sockeye, coho, and steelhead adults almost certainly could have passed upstream of the lower falls 

(RM 15.6) and young sockeye probably reared in the old Lake Cushman, now inundated by the 

existing Lake Cushman. Chum and pink salmon are not good swimmers or leapers and are usually 

found in lower-gradient, mainstem reaches of Olympic Peninsula rivers. Due to their propensity for 

limited sojourns into freshwater, it is doubtful that pink salmon or chum migrated above the lower 

falls. 
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Skokomish Salmonids 
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Figure 3-8. In-river life cycle stages of Skokomish salmonids. (Source: the staff, adapted from Williams et al., 1975; KCM, 1993; and Tacoma, 1991.) 
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WDF (1957) documented anadromous fish populati.on declines in Hood Canal during the 

early 1920's, before Cushman Project construction. In response to the decline, WDF closed the 

lower two-thirds of Hood Canal to commercial fishing, after which, the runs increased until the 

dams were built. 
Dam construction eJimioated anadromous fish access to upstream spawning and rearing 

habitat and considerably decreased North Fork and mainstem flow. Chinook runs were dramatically 

reduced. North Fork spring-run chinook may have been eliminated and fajl-run chinook were 

greatly diminished (WDF, 1957). In the late 1970s, Hood Canal sport catches dropped off 

dramatically. This decline has been attributed to stream habitat destruction, driftnet fishing on the 

high seas, increased competition from Indian and non-Indian commercial fisheries in Washington 

waters, and an exploding fish-eating mammal population in Hood Canal. 

In 1925, Cushman Project construction blocked potential anadromous fish passage to habitat 

upstream of RM 17.3. By a 1957 agreement with the state, Tacoma mitigated chinook and coho 

losses by building George Adams Hatchery. Between 1930 and 1988, low summer flows in the 

lower North Fork also diminished habitat and excessively high winter flows scoured spawning 

gravels from the stream bottom (Williams et al., 1985). Since 1988, a 30-cfs minimum flow release 

from Dam No. 2 has improved lower North Fork fish habitat. 

3.4.1.1 Chinook Salmon 

The Skokomish River is important to chinook salmon because of their habitat requirements 

for large rivers and tributaries; chinook typically spawn and rear in large rivers. The mainstem, 

South Fork, Vance Creek, and lower North Fork contain suitable chinook spawning habitat. 

Low flow in the Lower North Fork limits chinook production (Williams, et al., 1975). 

Typical lower North Fork spawning populations have ranged from 50 to 150 adults, dependirig on 

streamflow. Since 1988, when Tacoma began the 30-cfs minimum flow release from Dam 2, 

chinook spawning density in the North Fork has increased, as measured by the number of spawning 

nests (redds) per mile. Before 1988, 10 redds, or about 2.3 per mile, was the highest number 

counted between RM 9.0 and 13.3 (4.3 miles). In 1989, 10 redds per mile were recorded in the 

same segment (Tacoma, 1990). The average, however, is still lower than the 15-redds-per-mile 

density average reported for other Washington coast streams (WDF, 1981). 

Although a spring chinook run used the South Fork during the 1950's, the Skokomish spring 

chinook is now considered nearly extinct (Nehlsen et al., 1991). Tribal managers believe a 

Skokomish spring chinook stock still exists, however, state technical staff disagree (WDF et al., 

1993). 

Figure 3-8 shows in-river life cycles of spring and fall chinook salmon. Fall chinook adults 

enter the Skokomish in August with spawning continuing into December (Mason County, 1993). 

WDF spawning surveys indicate that most spawning occurs on the North Fork (Mason County, 

1993). After hatching and emerging in the spring, juvenile salmon remain in the river for up to 18 

months (Lusch, 1985). Chinook stocks in the mainstem, South Fork, and lower North Fork may 

also use estuarine habitat to rear before entering Hood Canal (section 3.4.6; Levings et al., 1988; 

Levy and Northcote, 1982). 

Fall chinook returns (escapement plus harvest) from 1970 through 1993 trace a cyclical 

pattern and are typically fewer compared to chum and coho salmon (figure 3-9). (Escapement is the 
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number of spawning adults that return to their natal stream and reproduce successfully.) During the last cycle, cbinook run sizes increased to a high of about 15,000 fish in 1988 and then declined to 
roughly 2,000 fish in 1992 and 1993. 

3.4.1.2 Chum Salmon 

Among Hood Canal's major rivers (Dosewallips, Duc.kabush, Ham.ma Hamma, and 
Skokomish), the Skokomish River supports the largest chum runs. The mainstem, South Fork, Vance Creek, and lower North Fork are important chum production areas (Williams et al., 1975). 

Chum are the most abundant anadromous species spawning in the lower North Fork, 
ascending as far as McTaggert Creek, and in recent years have dominated populations of returning salmon (figure 3-9). Spawning is particularly concentrated in the lower 3.5 miles of the North 
Fork's main channel. Typical spawning runs in this area are comprised of 4,000 adults (Williams 1 
al., 1975). Figure 3-8 shows the in-river life cycle of chum salmon. 

Skokomish chum salmon are composed of three stocks with overlapping occurrence in the 
river system. The early run chum population has declined in the last 25 years; the stock currently 
contributes minimally to the Skokomish chum salmon runs. Two normal run stocks are present, 
early-normal (September and October spawning) and late-normal (November through January 
spawning). The Skokomish River chum spawning run is almost entirely late-normal stock. 

3.4.1.3 Coho Salmon 

The Skokomish River provides abundant coho spawning and rearing habitat, and although th1 lower North Fork typically lacks large wood debris that provides cover from predators, coho salmo~ 
are the lower North Fork's second most abundant anadromous species (Tacoma, 1990). Vance 
Creek on the South Fork and McTaggert Creek on the lower North Fork are important coho
producing streams (Williams et al., 1975). Spawning populations have ranged from 400 to 2,000 fish. Juvenile coho rear in all accessible areas of the North Fork, South Fork, mainstem, and their 
tributaries and generally remain in the river at least 1 year before migrating to Hood Canal. Figure 3-8 shows the in-river life cycle of coho salmon. 

The Hood Canal wild coho stocks are managed as a primary management unit. Because of 
chronically low escapement, commercial fishing for coho was not permitted in the Hood Canal 
during the 1992 management period (September 6 through October 31). 

3.4.1.4 Pink Salmon 

During odd-numbered years, pink salmon are the predominant salmon run in the 
Dosewallips, Duckabush, and Hamma Ham.ma Rivers where most Hood Canal pink salmon 
production occurs. Historically, Skokomish River pink salmon populations have always been lower 
than other major Hood Canal stream populations. Nehlsen et al. (1991) indicate that loss of 
adequate freshwater habitat has placed Skokomish River pink salmon at high risk of extinction. 
Escapement has declined to 100 or fewer fish (Nehlsen et al., 1991). 

Pink salmon spawn primarily in the lower mainstem. Williams et al. (1975) indicate that glacial-fed streams appear to be required for pink salmon reproduction and that the quality of 
estuaries and marine waters of Hood Canal is a major factor in survival. Following incubation and 
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fry emergence from the gravel, the juveniles immediately drift seaward. Downstream movement occurs from mid-February to the first part of June (Williams et al., 1975). 

3.4.1.5 Sockeye Salmon 

Historically, there were large sockeye runs before the Cushman Project dams were built (Williams, et al., 1975). Sockeye require a lake to complete their reproductive cycle and, since construction of the Cushman dams, the requisite lake environment bas been unaccessible. As a result, sockeye occur at very low levels in the Skokomish River, although adult sockeye are occasionally caught in migrant traps. 

3.4.1. 6 Steelhead Trout 

The Skokomish River supports both summer and winter steelhead stocks, however, both populations are declining and the winter stock is heavily supported by hatchery production (Mason County, 1993). Steelhead spawn in a wide variety of substrate sizes from tine gravel to mediumsized cobble. Juveniles use moderate gradient runs, riffles, and boulder pocket waters in tributaries and large mainstem rivers (Gibbons et al., 1985). While the lower North Fork contains suitable steelhead spawning habitat, because juvenile steelhead rear in freshwater for up to 2 years, habitat conditions affecting juvenile rearing (including annual flow fluctuations and competition with other resident species) affect steelhead more substantially than other anadromous fish. 

Lower North Fork steelhead are primarily winter steelhead with spawning runs occurring from November through April and hatchery fish return peaks from December through January. Figure 3-8 shows in-river life cycles for winter and summer steelhead salmon. 

3.4.1. 7 Sea-Run Cutthroat Trout 

The history of Skokomish River sea-run cutthroat trout is not known. Data on natural searun cutthroat trout populations in the lower North Fork and its tributaries is limited but indicates that cutthroat are following the regional declining population trend. Lower North Fork and mainstem spawning substrate quality is fair. 

Figure 3-8 shows the in-river life cycle of cutthroat trout. Juvenile rearing usually occurs in small tributaries, often in pool habitat similar to that favored by coho. Generally, Puget Sound stocks leave their natal streams earlier (most at age 2) than do fish from coastal areas (age 5). In the marine environment, adults remain within 50 km of their natal stream, and most do not move into deep water. 

Hanson (1977) found that when cutthroat and steelhead juveniles were placed in the same habitat, steelhead had the advantage competing for selected habitat. He also noted that in Idaho, researchers found no cutthroat and steelhead trout populations occupying the same area. Phillips et al. (1980) found that when cutthroat, coho, and steelhead juveniles were present together in the Skagit River, cutthroat were least abundant. 
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3.4.1.8 Dolly Vanien 

Dolly Varden are widely distributed throughout the Olympic Peninsula and might occur in 

the Skokomish River. Recent sampling records, however, do not indicate their presence in the 

Skokomish River. 

Dolly Varden need undisturbed, clean, cold, silt-free waters. Activities related to forest 

management, primarily logging and road building, are considered to be responsible for habitat 

degradation affecting this species (WDW, 1992). WDF (1992) intends to manage all existing Dolly 

Varden to ensure their continued existence, enhance their numbers, and preserve their intrinsic 

genetic and ecosystem value. 

3.4.2 Hatchery Production of Anadromous Fish 

To determine chinook and coho losses from project construction and operation, WDF 

reviewed project effects in 1957 and determined that annual hatchery production of 1,500,000 fall 

chinook fingerlings and 585,000 coho yearlings would fully compensate for chinook and coho 

losses. To mitigate project effects and ~o obtain the state's full release from further fisheries 

mitigation claims against the project, Tacoma agreed to contribute to George Adams Hatchery 

construction and operation. Tacoma provided the land, 75 percent of construction costs, and 

financial support for annual hatchery operation and maintenance which is tied to an inflation index 

(Tacoma, 1990). When originally constructed, the hatchery had a 6.75-million egg hatching / 

capacity and rearing capacity for 2 million chinook fingerlings and 1.3 million coho yearlings. 

Recent hatchery releases to the Skokomish River are shown in figure 3-10. 

Since 1966, hatchery production is believed to have dramatically increased the fall chinook 

catch. Fall chinook hatchery production began with George Adams hatchery operation in 1961. 

The hatchery uses Purdy Creek (which flows into the mainstem Skokomish River) as the "natal 

stream" for fall chlnook returns and for the majority of plantings. 

3.4.3 Resident Fish 

Skokomish River and reservoir resident gamefish include kokanee, rainbow, cutthroat, and 

bull trout; rainbow and cutthroat trout are the dominant species and have always been present 

throughout the upper watershed upstream of Staircase Rapids. The bull trout population is restricted 

to Lake Cushman, its tributaries, and the upper North Forte. Lake Cushman also supports a sparse 

largemouth bass population. Some cutthroat and kokanee might remain in Lake Kokanee because of 

natural spawning and/or Cushman dam entrainment. 

Land-locked chinook salmon spawn in the upper North Fork. Adult chinook from the Lake 

Cushman population are increasingly observed during upper North Fork spawning adult surveys. 

These fish might be remnants from the historic spring or fall chinook stocks or hatchery stocks. 

Based on surveys conducted in similar Washington rivers, the Skokomish River likely 

supports other nongame fish populations, including minnows, dace, peamouth, squawfish, suckers, 

sticklebacks, sculpins, mountain whitefish, and marine species such as flounder and lamprey. 

Staircase Rapids is considered a natural barrier to Lake Cushman's land-locked chinook 

salmon passage when flows are low. Historically, Staircase Rapids (near RM 29 .9) was a 
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Figure 3-10. Skokomish River hatchery releases of chinook, chum, and coho salmon. (Source: the staff, adapted from KCM, 1993.) 
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formidable barrier and, depending on flow, prevented passage of most anadromous salmonids prior 

to project construction, thus limiting competition with resident fish. After 1925, project 

construction isolated the upper North Fork and bull trout and cbinook salmon remained in Lake 

Cushman. 

Since the dams were built, resident gamefish have continued to compete with anadromous 

fish for limited habitat downstream from Dam No. 2. Low instream flows between 1930 and 1988 

restricted available habitat and might have intensified interspecific competition between resident and 

anadromous species. Since the 30-cfs minimum flow was implemented, more suitable habitat is 

available. Yet even with a 30-cfs minimum flow, the falls near RM 15. 6 restrict anadromous fish 

passage. Upstream of the falls, therefore, resident rainbow and cutthroat trout have less competition 

for habitat. 

3.4.3.1 Kokanee Salmon 

Kokanee are a non-anadromous form of sockeye salmon. Their life history is similar to 

sockeye salmon except that kokanee migrate from freshwater lakes to tributary streams to complete 

their life cycles. 

Lake Cushman supports a resident kokanee population that was supplemented by periodic 

stocking from 1936 through 1983. Kokanee numbers stocked during this period ranged from 40,000 

to 3,991,968 (Tacoma, 1990). The magnitude of Lake Cushman natural kokanee production is not 

known, but a 1989 gill net survey captured adult kokanee, indicating some natural reproductive 

success (Tacoma, 1990). · 

Kokanee are generally distributed throughout reservoirs except during mid-summer when 

they are in deeper waters (Northcote et al., 1964; Echo, 1954). Interspecific competition between 

kokanee and other resident fish species occurs, but the level of interaction is unknown. 

Near-shore areas and the North Fork inlet are the best lake spawning habitats. During 

November and December, kokanee spawn in shoreline areas with suitable gravel and less than 50 

percent slope. Based on these criteria, kokanee shoreline spawning habitat is abundant in Lake 

Cushman at all normal water levels (Tacoma, 1990). Reproductive success partially depends on 

stable reservoir water levels during spawning and egg incubation. Declining water levels during the 

critical kokanee reproduction period can expose and desiccate incubating eggs and alevins in these 

shoreline areas. Typically, Lake Cushman water level elevation drops from about 717 to 712 feet 

during November, exposing about 88 acres of previously wetted shoreline. 

3.4.3.2 Rambow Trout 

Rainbow trout are the p1incipal gamefish found upstream of Staircase Rapids on the upper 

North Fork. The species is well-adapted to Pacific Northwest stream environments and commonly 

resides in most watershed areas (lakes, mainstem rivers, and tributaries). A small rainbow trout 

population also inhabits the lower North Fork. 

Lake Kokanee sustains a rainbow trout fishery, supported by catchable-size fish stocking. 

Natural reproduction in Lake Kokanee, however, is not documented for rainbow trout. 
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Rainbow trout life history is similar to steelhead. Spawning occurs during spring (April to June) and fry emerge during early to mid-summer depending on temperature (Scott and Crossman, 1973). Reservoir populations might migrate up tributary streams to spawn. 

3.4.3.3 Cutthroat Trout 

Isolated cutthroat populations might exist in the upper North Fork and its tributaries upstream of Staircase Rapids. Lake Cushman supports a resident cutthroat trout fishery that is supplemented through stocking. Lake Cushman's natural reproduction potential of trout, however, is not known. Tacoma's 1989 electrofishing surveys suggest that lower North Fork resident cutthroat are not abundant. About 8 percent of all yearling trout sampled were cutthroat. 

Resident cutthroat trout spawn and fry emerge about the same time as their anadromous counterparts, but they often exhibit very limited movement in the stream. They might spend their entire lives within a few hundred yards of their original spawning area. 

Cutthroat trout usually feed on littoral zone benthic invertebrates and surface insects. Frequent and dramatic lake level fluctuations reduce food production and suitable rearing habitat. 

Lake Cushman cutthroat trout harvest rates are variable and correlate with stocking rates. Typically, trout catch rates are highest during April and May, then taper off during mid-summer (Tacoma, 1990). Stocked catchable-size cutthroat trout provide a near-shore fishery, lessening resident fish competition. 

3.4.3.4 Bull Trout 

Lake Cushman supports an endemic bull trout population. Bull trout spawn in the upper North Fork below Staircase Rapids, and until the early 1980's, there was a strong bull trout fishery. Overharvest of vulnerable spawning bull trout in the upper North Fork reduced the population. Since 1982, this population has been protected by closing the river to harvest, and then, during 1986, by closing Lake Cushman to bull trout harvest. Currently, the Lake Cushman bull trout population is the only one in the state known to be increasing (WOW, 1992). 

Bull trout spawn in streams, but most growth and maturation occurs in Lake Cushman. Tuey require clean, cold water systems and are susceptible to various forms of habitat degradation, angling pressure on spawning grounds, and interspecific competition with other resident or introduced salmonids. Spawners enter streams during early summer. Spawning activity is concentrated from October through December. Fry are found in shallow, slow backwaters, side channels, and eddies (Shepard et al., 1984). 

The Lake Cushman bull trout population is classified as a "no immediate risk population" (WOW, 1992). Nevertheless, bull trout is listed as a Category 2 species under the federal Endangered Species Act. Species whose populations have declined in abundance in recent years receive this designation and require management to prevent them from becoming threatened. FWS is currently evaluating the bull trout's status in four states, including Washington. WDF (1992) intends to manage all existing bull trout to ensure their continued existence, enhance their numbers, and preserve their intrinsic genetic and ecosystem value. 
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3.4.4 Entrainment 

Powerhouse No. 1 and No. 2 intakes are not screened. The Powerhouse No. 1 intake is 

located at a depth of 138 feet in Lake Cushman, which makes substantial entrainment unlikely; 

because of temperature and DO preferences, fish generally reside in upper, warmer layers of large, 

deep reservoirs. The Powerhouse No. 2 intake is located at a depth of about 35 feet in Lake 

Kokanee. Turbine mortality tests during 1960 and 1961 found average mortalities as high as 

48 percent of young fish passing through the turbines (Tacoma, 1991c). 

3.4.S Tailrace Attraction and False Attraction 

Fish attracted to tailraces can be physically injured in turbines and draft tubes. Adult salmon 

attracted to tailraces rather than their natal streams (false attraction) can be delayed from their 

spawning runs, which can diminish reproductive success. Because salmon explore river estuaries to 

find their home stream by odor, Powerhouse No. 2 outflow into Hood Canal could delay adult fish 

migrating to the Skokomish River. Fish have been observed in the tailrace, and anglers report that 

fishing is better during powerhouse operation. 

Tacoma (1992a) evaluated tailrace and draft tube velocities to determine fish access and 

injury potential. Toe turbine runner assembly at Powerhouse No. 2 is at the same elevation as 

extreme high tide, which usually occurs in January. During project shut-down, when turbine 

runners are stationary, fish· could contact runners during extreme high tides. At all other tides, fish 

would have to jump up to 12.5 feet out of the water to contact the stationary runners. During 

project start-up, the turbine takes less than 1 minute to reach full speed. Tacoma believes that 

rapidly increasing velocities probably force fish away from runner blades before contact (Tacoma, 

1992a). During turbine operation, high peripheral velocities near the turbine runners would prevent 

fish from reaching moving runners. 

Turbulence and differential velocities in the draft tubes and tailrace can also cause fish injury 

when the turbine starts up. During Tacoma's fish behavior study (1992a) (discussed below), 

however, only two dead or injured fish were observed during 61 hours of visual coverage across the 

tailrace from September through December 1991. Draft tube and tailrace underwater investigations 

during 1989 and 1991 revealed no dead or injured fish. 

Tacoma (1992a) evaluated three tailrace barrier designs to prevent fish access to the draft 

tubes. Two designs cause high velocities and turbulence that might injure fish by inducing them to 

leap at the rack or try to swim through it. Toe other design provides overhead cover and might 

promote tailrace fish holding. Neither design would reduce false attraction to powerhouse 

discharge. 

Tacoma (1992a) also evaluated fish behavior during Powerhouse No. 2 shut-downs. Project 

shut-downs might be a possible means to reduce ta.ilrace delays. Powerhouse No. 2 normally does 

not operate during spring refill, which begins about March 1. During summer it operates nights and 

weekends. Tacoma observed the tailrace during two study periods,' from September to December 

1991 (to coincide with peak wild coho and chum runs). Tacoma's statistical analysis indicates less 

fish movement (in or out of the tailrace) on days with powerhouse shut-down. Net movement of 

fish (toward or away from the powerhouse) does not differ on days with and without powerhouse 

shut-down. Tacoma did not find a statistically significant difference in movement on days following 

shut-down. 
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Introduction 

In recent years, flooding in the Skokomish Valley has occurred more often and more 

severely than in past decades (Canning, et al., 1988). The Washington State 

Department of Ecology (Ecology) has prepared a preliminary draft of the Skokomish 

River Comprehensive Flood Control Management Plan (CFCMP) to provide Mason 

County officials with general information on the natural systems of the Skokomish River 

watershed as well as to identify flood control management alternatives (Canning, et al., 

1988). This document is first in a series which serve as the basis for selecting specific 

alternatives for detailed engineering, economic, and environmental evaluation of flood 

control management in the Skokomish River watershed. Development policies and 

plans for flood control improvements and facilities should be the result of a process, 

allowing for effective implementation of corrective actions. 

The following inventory of the fisheries resources of the Skokomish River is required for 

the preparation of a final comprehensive flood control management plan 0/'IAC 175-

145-040). The purpose of this inventory is to identify the distribution and abundance of 

fish species throughout the mainstem Skokomish River. This information will then be 

used to identify and consider potential effects of instream flood control work on the 

fisheries resources of the Skokomish River. The study area will be limited to the 

mainstem and first 2.0 river miles (RM) of the South Fork of the Skokomish River, but 

will include adjacent tributaries. This limitation is based on study results indicating that 

the principle cause of increased flooding is an aggrading riverbed in the mainstem and 

lower South Fork (Canning, et al., 1988). 

Methods and Materials 

For the preparation of this fisheries inventory, a literature search was initiated to collect 

pertinent information on the distribution and abundance of fish stocks throughout the 

study area. Information gathered included spawning surveys, hatchery production and 

outplanting data, and reports of field investigations. Representatives from various 

resource agencies, which include the Washington State Departments of Fisheries and 

Wildlife (WDF and WOW), Skokomish Indian Tribe: Fisheries Department, U.S. Forest 

Service, Tacoma City Light, and Mason County, were contacted to collect current 

fisheries information. Hatchery production records were gathered from WOW, WDF and 
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the Skokomish Tribe to quantify artificial production of anadromous and resident 
salmonids from 1970 to present. Field verification was not included in this inventory of 
fisheries resources. 

Results 

The Skokomish River enters Hood Canal at the southernmost point of the Great Bend 
(Figure 1 ). Most of the Skokomish River watershed is forested, either as forested 
preserves in the Olympic National Park, managed timber forests in the Olympic National 
Forest, or private industrial timber lands (Canning, et al., 1988). Along the lower South 
Fork and mainstem of the Skokomish River agriculture and rural residential land uses 
have displaced much of the forested area. Two hydroelectric projects are located in the 
canyon on the North Fork. These dams form an impassable barrier to upstream 
migrating fish. Below the dam, the river flows through a series of canyons into a flat 
valley. A large intertidal estuary of approximately two square miles is located at the 
mouth of the Skokomish River. 

Several species of anadromous and resident salmonids are reported to inhabit the 
Skokomish River system (Canning, et al., 1988; Williams, et al., 1975). The only non
salmonid species identified in the study area are sculpins (Cottus sp.J. Table 1 
illustrates the overall distribution of these salmonid species throughout the study area 
(Brewer, 1992; Williams, et al., 1975). Because many waterways are unnamed, the 
Stream Number is given in Table 1, following the Water Resource Inventory Area 
(Williams, et al., 1975) numbering system, allowing the reader to relate text with the 
map of the Skokomish River (Figure 2). If known, the Stream Name is identified. Fish 
Species Present lists any species of fish confirmed or suspected to be present within a 
specific waterway. Species Seasonality is divided into two categories: Adult and 
Juvenile. Adult outlines the period of time each year that the adult lifestage of the fish 
species discussed may be present in a waterway, including fish migratory and spawning 
activities, as well as adult residency. Juvenile pertains to the seasonality of fish 
presence from intragravel development through juvenile outmigration at smoltification. 
Remarks are given pertaining to the present status of each fish species. 

The WDF operates both the George Adams Salmon Hatchery located on Purdy Creek 
and the McKernan Salmon Hatchery located on Hunter Creek. The George Adams 
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16-0001 

~ 

16-0002 

16-0003 

16-0004 

Table 1. Distribution and Status of Fish Stocks Throughout the 
Malnstem and Lower South Fork of the Skokomlsh River 

Skokomish River main- Adult: Mid-April thru Dec., 
stem (RM 0.0 to 9.01) S rin -run Chinook Salmon Juvenile: ear-round Endangered stock, production unknown 

Produced by George Adams and McKernan, 
WDF Hatcheries, some wild stock present 

Summer/Fall-run Chinook Salmon 

Coho Salmon 

Winter-run Coho Salmon 

Early Chum Salmon 

Normal Chum Salmon 

Late Chum Salmon 

Pink Salmon 

Sockeye Salmon 

Winter-run Steelhead 

Summer-run Steelhead 

Resident Rainbow Trout 

Coastal Sea-run Cutthroat Trout 

Dolly Varden Trout 

Unnamed Coho (suspected) 

Unnamed None Reported 

Unnamed Coho (suspected) 

Adult: Aug. thru Dec. 
Juvenile: year-round 
Adult: Sept 20 thru Jan., 
Juvenile: year-round 

Adult: Sept. thru Feb., 
Juvenile: year-round 
Adult: Sept. thru Oct., 
Juvenile: Sept. thru July 
Adult: Nov. 15 thru Dec., 
Juvenile: Dec. thru July 
Adult: Dec. thru Jan, 
Juvenile: Dec. thru July 
Adult: Aug. thru Oct., 
Juvenile: Sept. thru June 
Adult: Nov. thru May, 
Juvenile: year-round 
Adult: Mid-Dec. thru Mar., 
Juvenile: year-round 
Adult: Mid-April thru July, 
Juvenile: year-round 
Adult: year round, 
Juvenile: year-round 
Adult: July thru Sept., 
Juvenile: year-round 
Adult: year-round, 
Juvenile: year-round 

Depressed stock, 1/3 of Hood Canal pro
duction, produced by George Adams WDF 
Hatchery 

Wild stock, not managed presently 

Depressed stock, small run 
Produced by George Adams and McKernan, 
WDF Hatcheries, some wild stock present 

Wild stock 
Spawn on odd-numbered years, wild stock 
endangered 
Relatively non-existent, may be two spawning 
pair per year 
Produced by Shelton WOW Hatchery, some 
wild stock present 
Small run coinciding with spring-run chinook 

Produced by Shelton WOW Hatchery, some 
wild stock present 
Produced by Shelton WOW Hatchery; some 
wild stock present, species of special concern 

Wild stock, not managed presently 

Refer to stream no. 16-0001 I Refer to stream no. 16-0001 

Includes both wild and hatchery stocks 
Refer to stream no. 16-0001 I Refer to stream no. 16-0001 

August 5, 1992 



Table 1 (can't.) 

16-0005 

16-0006 

16-0007 

01 

16-0008 

16-0009 

16-0010 

16-0011 

-- - . .. .. - . Purdy Gree!< Adult: Aug. thru Feb., 
Juvenile: year-round (location of George I Summer/Fall-run Chinook 

Adams WDF Hatchery) 
Coho 

Normal Chum 

Weaver Creek I Coho 

Chum 

Hunter Creek I Coho 

Chum (suspected) 

Coastal Sea-run Cutthroat 

Winter-run Steelhead 

Unnamed None Reported (Chum suspected) 

Unnamed Coho 

Chum (suspected) 

Unnamed Coho (suspected) 

Chum (suspected) 
Skokomish River South 
Fork (RM 0.0 to 2.0) I Spring-run Chinook Salmon 

Summer/Fall-run Chinook Salmon 

Coho Salmon 

Winter-run Coho Salmon 

Chum 

Ref er to stream no. 16-0001 
Adult: Sept. thur Jan., 
Juvenile: year-round Includes both wild and hatchery stocks 
Adult: Nov. 15 thru Dec., 
Juvenile: Dec. thru July 
Adult: Sept. thru Jan., 
Juvenile: year-round 
Adult: Sept. 20 thru Jan., 
Juvenile: Dec. thru July 

Refer to stream no. 16-0001 

Includes both wild and hatchery stocks 

Refer to stream no. 16-0001 
Adult: Sept. 20 thru Jan., 
Juvenile: year-round 

Includes both wild and hatchery stocks 
Refer to stream no. 16-0001 

Adult: Nov. 15 thru Dec. 
Juvenile: Dec. thru July 
Adult: July thru Sept. 
Juvenile: year-round 
Adult: Nov. thru May 
Juvenile: year-round 

Ref er to stream no. 16-0001 

Refer to stream no. 16-0001 

Refer to stream no. 16-0001 

Refer to stream no. 16-0007 I Ref er to stream no. 16-0007 
Includes both wild and hatchery stocks 

Refer to stream no. 16-0007 I Refer to stream no. 16-0007 

Refer to stream no. 16-0007 I Refer to stream no. 16-0007 

Includes both wild and hatchery stocks 
Ref er to stream no. 16-0007 I Ref er to stream no. 16-0007 

Refer to stream no. 16-0007 I Refer to stream no. 16-0007 
Adult: May thru Sept., 
Juvenile: year-round I Refer to stream no. 16-0001 
Adult: Aug. thru Dec. 
Juvenile: year-round I Refer to stream no. 16-0001 
Adult: Sept. thru July 
Juvenile: year-round I Ref er to stream no. 16-0001 

Adult: Sept. thru Feb. 
Juvenile: year-round I Includes early, normal and late chum 
Adult: Oct. thru Feb. 
Juvenile: Dec. thru July I Refer to stream no. 16-0001 

August 5, 1992 
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Table 1 (con't.) 

Skokomish River South 
Fork (RM 0.0 to 2.0) Pink 
con't. 

Sockeye 

Winter-run Steelhead 

Summer-run Steelhead 

Resident Rainbow Trout 

Coastal Sea-run Cutthroat Trout 

16-0012 I Swift Creek Coho 
(Location of Shelton 
WOW Hatchery) Chum 

Winter-run Steelhead 
I 

Sea-run Cutthroat 
Vance Creek (includes 

I Spring-run Chinook 16-0013 I all tributaries) 

I 
Summer/Fall-run Chinook 

Coho 

Chum 

Winter-run Steelhead 

Summer-run Steelhead 

Chinook Salmon 
Coho Salmon 
Chum Salmon 
Pink Salmon 
Sockeye Salmon 

{Oncorhynchus tshawytscha) 
(0. kisutch) 
(0. keta) 
(0. gorbuscha) 
(0. nerka) 

Adult: Aug. thru Oct. 
Juvenile: Sept. thru June I Refer to stream no. 16-0001 
Adult: Aug. thru Nov. 
Juvenile: year-round I Refer to stream no. 16-0001 
Adult: Nov. thru April 

I Juvenile: year-round I Refer to stream no. 16-0001 
Adult: Mid-April thru July, 

I Juvenile: year-round I Small run coinciding with spring-run chlnook 
Adult: y.ear-round 

I Juvenile: year-round I Ref er to stream no. 16-0001 
Adult: year-round 

I Juvenile: year-round I Refer to stream no. 16-0001 
Adult: Sept. thru July 
Juvenile: year-round I Ref er to stream no. 16-0001 
Adult: Oct. thru Feb. 
Juvenile: Dec. thru July I Include early, normal and late chum 

Refer to stream no. 16-0011 

Refer to stream no. 16-0011 Refer to stream no. 16-0011 

Refer to stream no. 16-0011 Refer to stream no. 16-0011 

Refer to stream no. 16-0011 Refer to stream no. 16-0011 
Adult: Sept. thru July 

I Includes both wild and hatchery stocks I Juvenile: year-round 
Adult: Oct. thru Feb. 

I Juvenile: Dec. thru July Includes early, normal and late chum 

Refer to stream no. 16-0011 Refer to stream no. 16-0011 

Refer to stream no. 16-0011 Refer to stream no. 16-0011 

Steelhead 
Rainbow Trout 
Cutthroat Trout 
Dolly Varden Trout 

(0. mykiss) 
(0. mykiss) 
(0. c/arki) 
(Salvelinus ma/ma) 
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Hatchery was constructed in cooperation with Tacoma City Light to mitigate for fisheries 
losses caused by the construction of the Lake Cushman Dam on the North Fork. 
Outplants from the WDF Garrison Salmon Hatchery have also been made to the 
Skokomish system. The WOW has operated the Shelton Trout Hatchery on Swift Creek 
since 1946. The Skokomish Indian Tribe operates the Enetai Hatchery just south of 
Potlatch on Hood Canal which also outplants fish to the Skokomish system. Figure 3 
illustrates the trends in release of anadromous and resident salmonids to the Skokomish 
River system from these five hatcheries from 1970 to 1992. Note that Figure 3 does not 
include natural production, so the total production of anadromous salmonids on the 
Skokomish River is higher than reported. Table 2 presents the actual number of fish 
planted from 1970 to 1992 according to resource agency records. Currently, a sport, 
commercial, and Tribal fishery exists for several anadromous and resident salmonid 
species. Figure 4 illustrates trends in both harvest and escapement into the river 
system from 1970 to 1992. Escapement is the number of fish that survive to return to 
where they were born. Refer to the notes at the bottom of Figure 4 for further 
information. Table 3 presents the recorded number of sport, commercial and Tribal 
catch and escapement from 1970 to 1992. 

Discussion 

This fisheries inventory study area includes the mainstem and adjacent tributaries of the 
Skokomish River, as well as the first 2.0 RM of the South Fork and its adjacent 
tributaries. The following provides a discussion of the distribution, use, and present 
status of anadromous salmonid stocks that have been reported to inhabit the study 
area. Also provided is a review of the history of artificial propagation throughout the 
study area. Resource agencies have been able to provide detailed planting, harvest, 
escapement, and spawning survey records to estimate approximate abundance of 
artificial stocks. However, little information was found on the actual abundance of wild 
stocks throughout the Skokomish River system. 

It has been suggested that the mainstem of the Skokomish River supports all species of 
resident or transitory ·anadromous fish species identified in the basin. The lower 
Skokomish, South Fork, and Vance Creek are important for chinook salmon 
(Oncorhynchus tshawytscha), coho salmon (0. kisutch), and chum salmon (0. keta) 
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Year Chinook 

1970 2,721,300 

1971 2,007,200 

1972 1,786,800 

1973 2,198,712 

1974 1,861,797 

1975 862,461 

1976 2,521,040 

1977 3,963,516 

1978 2,343,537 

1979 185,441 

1980 2,403,772 

1981 4,671,415 

1982 5,070,715 

1983 4,309,677 

1984 4,366,106 

1985 4,759,560 

1986 9,334,358 

1987 5,175,729 

1988 7,965,468 

1989 8,603,227 

1990 9,852,100 

1991 4,027,600 

1992 5,704,758 

Notes: 

Table 2. Skokomish River Fishery Inventory 
Hatchery Releases from 1970 to 1992 

Chum Coho Pink Steelhead 

1,805,625 

2,434,505 

508,000 3,297,923 

64,600 2,281,952 

1,866,646 

742,300 1,316,502 

4,735,000 682,346 

1,586,850 

12,813,182 1,011,051 

24,826,491 654,789 

15,185,480 1,301,838 

5,307,347 322,580 14,788 

8,799,400 351,474 27,082 

13,101,100 421,800 29,558 

17,292,300 310,100 23,015 

15,985,800 714,100 20,102 

13,322,900 355,400 20,025 

13,278,100 337,700 44,760 

15,139,300 694,100 33,238 

14,805,300 427,900 39,008 

4,496,600 1,188,100 29,934 

15,654,100 975,500 28,508 

• Does not include natural production. 
• Steelhead and searun cutthroat production not available for 1970 to 1982. 
• Searun cutthroat releases occurred in 1983 and 1985 - 1989 only. 
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• Steelhead data for 1978 to 1981 includes sport catch and wild escapement only; 
• Steelhead catch for 1990 to 1992 includes wild escapement only. 
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Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

Notes: 

Table 3. Skokomish River Fishery Inventory 
Sport, Commercial, and Tribal Catch and 

Escapement from 1970 to 1992 

Chinook Chum Coho Pink 

15,704 19311 21,789 

9,332 16994 38,868 44 

10,140 27,443 57,807 

14,566 19,721 22,289 104 

4,599 27572 49,174 

6,109 9,005 27,954 41 

5,027 36896 29593 

2,635 15,101 6,791 8 

1,412 24723 37901 

1,464 4,715 12,031 0 

1,020 4,916 68,579 

4,030 3,n5 38,670 13 

2,225 9,759 19,546 

2,705 7,887 11,095 8 

8,595 24,946 29,504 

10,034 35,065 13,760 24 

13,032 29,884 31,727 

14,679 42,918 22,150 51 

15,393 16,632 6,743 

13,094 18,305 10,825 82 

8,044 14,806 6,313 

' 

Steelhead 

n9 

528 

268 

223 

494 

280 

347 

239 

2n 

541 

555 

648 

1,421 

1,095 

1,567 

1,831 

1,414 

990 

915 

1,586 

419 

729 

200 

• Catch and escapement data for searun cuthroat has not been collected by resource agencies. 
• Pink salmon return only on odd numbered years. 
• Steelhead data for 1970 to 1978 includes sport catch only. 
• Steelhead data for 1978 to 1981 includes sport catch and wild escapement only. 
• Steelhead catch for 1990 to 1992 includes wild escapement only. 
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production. During unrelated field investigations on August 18, 1992, no stream flow 
was observed in Vance Creek, but small pools were still present. 

Chinook Salmon 
A small run of upriver spring chinook passes through the mainstem and matures in deep 
pools within the canyons on the South Fork during the summer months (Williams, et al., 
1975). Historically, adults have been reported to enter the mainstem in mid-April 
through July with spawning occurring through December (Brewer, 1992; Canning, et al., 
1988; Wampler, 1980). Upon hatching and emergence from the gravel in the spring, 
juvenile salmon will rear in main river channels for up to 18 months (Lusch, 1985). 
Consequently, juvenile chinook salmon may be present in the mainstem throughout the 
year. 

This population exists at low levels; the river is closed to fishing during the upstream 
migration period (Brewer, 1992). No spawning data have been collected. Most of these 
fish are transitory, migrating mostly to the South Fork. Historically, few members of this 
stock have spawned in the North Fork (Brewer, 1992). The U.S. Forest Service 
reported that during snorkel surveys in the canyon area of the South Fork conducted in 
1990, no spring-run chinook were observed (Brandau, 1992). A status report of 
depleted anadromous stocks collated by the American Fisheries Society reports that 
this stock of spring-run chinook may have become extinct in the Skokomish River, 
primarily due to loss of habitat and over-harvest (Nehlsen, et al., 1991 ). 

The summer/fall-run of chinook salmon are currently managed and artificially 
propagated at the George Adams and McKernan WDF hatcheries, and the Enetai 
Skokomish Tribal hatchery. In addition to the artificially supplemented stock, a wild 
summer/fall-run stock is reported to be present but is not quantified (Brewer, 1992). 
Adults are reported to begin upriver spawning migration in August with spawning 
continuing into December (Brewer, 1992; Canning, et al., 1988; Wampler, 1980). 
According to WDF salmon spawning surveys (WDF, 1992), most spawning occurs on 
the North Fork. Spawning activity has also been recorded on the mainstem and South 
Fork (Brewer, 1992; WDF, 1992; Canning, et al., 1988; Williams, 1975). According to 
WDF (1992) salmon spawning ground data (collected in 1978 to 1981 and 1986 to 
1991 ), this stock of chinook salmon spawned primarily above RM 5.3. However, 
significant concentrations of redds have been observed between RM 2.2 and 5.3 (WDF, 
1992). After hatching and emergence in the spring, juvenile salmon remain in the river 
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for up to 18 months (Lusch, 1985). Further observations are required to elucidate 
spawning distribution through the study area. 

Coho Salmon 
Two stocks of winter-run coho salmon, a wild stock and an artificially supplemented 
stock, are reported to utilize the study area. The hatchery stock is currently 
supplemented from the George Adams hatchery on Purdy Creek and managed as a 
naturally spawning stock. The wild coho stock is a completely natural stock that is not 
currently managed. Adults migrate into the mainstem in September with spawning 
continuing through January. It is reported that 80% of the spawning activity occurs in 
the North Fork but spawning also occurs in the South Fork, mainstem, and most 
tributaries throughout the study area including Vance and Kirkland creeks (Brewer, 
1992; WDF, 1992; Williams, et al., 1975). After hatching and emergence, this stock 
remains in the river or natal tributaries for up to one year before outmigration (Lusch, 
1985). 

According to the WDF (1992) spawning ground survey, very few coho redds were 
identified in the mainstem of the Skokomish River from 1987 to 1991. Only one coho 
redd was observed in the first 2.0 RM of the South Fork from 1986 to 1989. It is 
reported, however, that coho spawn in many tributaries throughout the study area 
(Canning, et al., 1988; Williams, et al., 1975). The U.S. Forest Service reports that no 
coho have spawned on the upper South Fork for the last 20 years (Freeman, 1992). 
Further investigations of spawning distribution are required to support these 
observations. 

Coho produced in the Skokomish River compose one-third of the total coho salmon 
production for Hood Canal (Brewer, 1992). Over the last five years these stocks have 
been greatly depressed with no apparent reason for this decline (Brewer, 1992; 
Freeman, 1992). Over-harvest has been suggested as a possible explanation, as well 
as predation by a large and growing marine mammal population on Hood Canal 
(Brewer, 1992; Freeman, 1992). 

Chum Salmon 

The Skokomish chum salmon stocks are composed of three stocks with overlapping 
occurrence in the river system (Brewer, 1992; WDF, 1992; Canning, et al., 1988; 
Williams, et al., 1975). The early chum enters the river in September with spawning 
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occurring through October. This wild run is reported to be small and currently 
depressed. The normal chum stocks are currently managed by the WDF and 
supplemented from the George Adams and McKernan hatcheries and the Enetai 
Skokomish Tribal hatchery. Some natural spawning is reported to occur (Brewer, 
1992). These fish enter the river in mid-November and spawning occurs through 
December. The late chum are a wild stock that enter the river in December and 
spawning occurs through the first of February. After hatching and emergence, juveniles 
immediately begin downstream migration usually exiting the river by July (Lusch, 1985, 
Wampler, 1980). 

According to resource agents and spawning surveys, most natural chum spawning 
occurs on the North Fork and mainstem (Brewer, 1992; Williams, et al., 1975). There 
have been additional reports of natural spawning occurring on the South Fork and its 
tributaries, as well as mainstem tributaries (WDF, 1992; Williams, et al., 1975). 
According to the WDF (1992) salmon spawning ground survey data, this stock of chum 
spawn primarily above RM 5.2 of the mainstem of Skokomish River; however, no redds 
were observed in the mainstem after 1987. Very little spawning activity has occurred in 
the first 2.0 RM of the South Fork, with none observed after 1986. It is reported that 
spawning activity occurs in many tributaries throughout the study area (Canning, et al., 
1988; Williams, et al., 1975). Further investigations of spawning distribution are 
required to support these observations. 

Pink Salmon 

Pink salmon (0. gorbuscha) have been reported to utilize the Skokomish River and 
estuary for reproduction and juvenile rearing (Brewer, 1992; WDF, 1992; Canning, et al., 
1988; Williams, et al., 1975). This species reaches maturity at two years of age. Due to 
an unusual rate of uniform maturity, odd and even years will show a consistent contrast 
in run size (Lusch, 1985). Pink salmon are reported to occur in the Skokomish River on 
odd-numbered years only (Brewer, 1992; WDF, 1992). According to resource agencies 
and spawning surveys, pink salmon spawn primarily in the mainstem of the Skokomish 
River (WDF, 1992; Williams, et al., 1975). Presently, pink salmon stocks are not 
managed by any resource agency. Pink salmon stocks enter the river in August with 
spawning occurring through October. After hatching and emergence, juveniles 
immediately begin outmigration exiting the river by June (Wampler, 1980). These 
juveniles will generally spend several months in the estuary system before smelting and 
migrating to sea (Lusch, 1985). According to the Skokomish Tribal Fisheries 
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Department, pink salmon are almost non-existent in the Skokomish River. Adult fish 
were recorded, but no spawning activity was not observed in the study area from 1987 

·to 1991 (WDF, 1992). A report on depressed anadromous stocks in the Pacific 
Northwest demonstrates that the Skokomish River pink salmon stock is at high risk of 
extinction due to loss of adequate freshwater habitat (Nehlsen, et al., 1992). Further 
investigations of spawning distribution are required to support these observations. 

Sockeye Salmon 

Sockeye salmon (0. nerka) populations occur at very low levels in the Skokomish River 
system (Brewer, 1992; Wampler, 1980; Williams, et al., 1975). Historically, there were 
large sockeye runs before the Cushman project dams were built (Williams, et al., 1975). 
Spawning had occurred primarily in the North Fork but observations of adult fish have 
been made in the mainstem, lower South Fork, and their tributaries (WDF, 1992; 
Wampler, 1980). Sockeye salmon stocks enter the river in June with spawning 
occurring through October (Wampler, 1980). Sockeye spawning activity has not been 
observed in the study area according to WDF (1992) salmon spawning ground surveys; 
however, from one to five adult individuals have been observed throughout the study 
area in eleven field surveys conducted between 1986 and 1992. Further investigations 
of spawning distribution are required to support these observations. Brewer indicates 
that up to two spawning pair have been reported in the river each year (1992). 

Steelhead 

Two stocks (a winter-run and a summer-run) of steelhead (0. mykiss) presently utilize 
the Skokomish River. The winter-run stocks are managed by the WOW and 
supplemented though the WOW Shelton Hatchery. The Enetai Skokomish Tribal 
Hatchery has also outplanted steelhead to the Skokomish system. A small wild winter
run stock also exists within the basin, but are timed later than the hatchery outplants. 
Hatchery fish enter the river in mid-December while wild stocks begin upriver migration 
in January. Spawning for both occurs through July. The summer-run steelhead 
migration coincides with the spring-run chinook migration. Summer-run steelhead enter 
the river mid-April through July and mature in the upper watershed. Spawning occurs 
later in the year beginning in January (Brewer, 1992). This is a small, completely wild 

I 

stock reported to have no known artificial hatchery influence (Brewer, 1992). Spawning 
is reported to occur in the headwaters of the south and North Forks and their tributaries 
(Brewer, 1992; WOW, 1992; Wampler, 1980). Since flows have been regulated from 
the Cushman reservoir, WOW has made significant outplantings to the North Fork 
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(Brewer, 1992). After hatching and emergence in spring, juveniles seek the shelter of 
shoreline waters where they will remain for one to three years. 

Steelhead stocks are currently declining on the Skokomish River. In the years 1983 to 
1988 no adult steelhead returned to the hatchery racks at the WOW Shelton hatchery 
(Harza, 1991 ). A report on depressed anadromous stocks in the Pacific Northwest 
demonstrates that the Skokomish River wild winter-run steelhead stock is considered as 
a species of special concern (Nehlsen, et al., 1991 ). This status was assigned due to 
the loss of habitat and other manmade factors affecting its continuing existence 
including negative interaction with hatchery fish and poor ocean survival (Nehlsen, et 
al., 1991 ). The Enetai Skokomish Tribal hatchery has stopped producing steelhead due 
to the unavailability of eggs. 

Rainbow Trout 
Resident rainbow trout (0. mykiss) are reported to be present throughout the 
Skokomish River system; however, no information on abundance or distribution was 
identified (Brandau, 1992; Freeman, 1992). These stocks are presently managed by 
WOW with supplementation from the Shelton hatchery (Brandau, 1992). A wild stock 
exists but has not been quantified (Freeman, 1992). 

Cutthroat Trout 
Populations of coastal sea-run cutthroat trout (0. clarki) are presently supplemented by 
the WOW Shelton hatchery (Brandau, 1992; Freeman, 1992). Some wild stocks may be 
present, however this has not been quantified. Adults are reported to begin upriver 
migration in July, with spawning occurring through September (Lusch, 1985). It has 
been suggested that spawning occurs in smaller moderate gradient tributaries (Lusch, 
1985). After hatching and emergence, juveniles will spend one to three years in 
freshwater before migrating downstream. These fish usually spend most or all of their 
marine lives in or near their natal estuary (Lusch, 1985). Presently, there are no records 
on population or stock status of cutthroat trout in the Skokomish River system 
(Freeman, 1992). 

Dolly Varden 
Dolly Varden char (Salvelinus ma/ma) is reported to utilize the Skokomish River 
watershed (Brandau, 1992; Freeman, 1992). This is a completely wild stock, presently 
unmanaged, that is represented in both non-anadromous and anadromous stocks. The 
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non-anadromous stock resides in the headwaters of the both the South and North 

Forks. The anadromous stock primarily utilizes the South Fork. Anadromous Dolly 

Varden char exhibit significant straying from natal waters (Lusch, 1985). No reports of 

spawning activity were identified; however, spawning migration is suggested to begin in 

August or September with spawning occurring into December (Lusch, 1985). Adult fish 

then migrate downstream to the marine environment. After hatching and emergence, 

juvenile fish remain close to the bottom in deeper waters of their natal streams for one 

to three years. As mentioned, no management programs for these stocks are in place 

and only natural production occurs (Brandau, 1992; Freeman, 1992). These stocks are 

suspected to be rather small in population (Brandau, 1992; Freeman, 1992) .. 

Extensive hatchery outplanting has occurred throughout the Skokomish River system. 

Figure 3 represents hatchery outplanting from the WDF George Adams, McKernan and 

Garrison hatcheries, the WOW Shelton trout hatchery, and the Skokomish Enetai Tribal 

hatchery from 1970 to 1992. As demonstrated hatchery outplants increased 

substantially in the late 1970s. This increase results primarily from increased production 

of chum salmon. Table 2 demonstrates the number of outplants by species made to the 

Skokomish River from 1970 to 1992. Figure 4 provides a graphic illustration of the 

sport, commercial, and Tribal catch as well as escapement of fish past the terminal 

fishery in the Skokomish River. As shown, coho, chum, and chinook salmon compose a 

majority of the adult returns to the river. The number of returns has fluctuated over the 

last two decades. Since the late 1980s, returns have declined precipitously to a point of 

concern with resource agencies (Brandau, 1992; Brewer, 1992; Freeman, 1992). Table 

3 includes the number of returns by species from 1970 to 1992. 

In conclusion, most anadromous salmonid stocks from the Skokomish River system are 

currently experiencing an overall decline in population. The exact causes of these 

declines are not known presently, but are suggested to be due to destruction of habitat 

and over-harvest. It is suggested that future flood control management activities 

occurring within Skokomish streambanks would have a varying effect on fish stocks. 

The degree to which these activities would effect fish stocks depends upon the location 

and extent of the activity, and the time of year in which this activity is conducted. 

Activities occurring within the study area should be excluded from the stream channel 

during periods of adult upriver migration, spawning, subsequent juvenile intergravel 

development, and emergence. Considerations also should be made to allow 

unimpeded smolt outmigration which occurs primarily in the springs months. Any flood 

control activities occurring within these waterways will be subject to the approval of the 

WDF Hydraulic Permit Approval process. 

18 



References 

Brandau, F. 1992. Personal communication. U.S. Forest Service. Olympic National 
Forest: Fisheries Department. Hoodsport, Washington. 

Brewer, S. 1992. Personal communication. Skokomish Indian Tribe Fisheries 
Department. Skokomish, Washington. 

Canning, D.J.; Randlette, L.; and W.A. Hashim. 1988. Skokomish River 
Comprehensive Flood Control Management Plan: Preliminary Draft Plan. 
Shoreland and CZM Program, Washington Department of Ecology, Olympia. 

Harza, Inc. 1991. Response to Deficiencies to FERC relicensing exhibits for the 
Cushman Hydroelectric Project of January 20, 1991. 

Freeman, 8. 1992. Personal communication. Washington Department of Wildlife -
Region 6. Aberdeen, Washington. 

Lusch, E. 1985. Comprehsive Guide to Western Game Fish. Frank Amato 
publications. 

Nehlsen, W.; Williams, J.E.; and J.A. Lichatowich. 1991. Pacific Salmon at the 
Crossroads: Stocks at Risk from California, Oregon, Idaho, and Washington. 
Journal of the Am. Fish. Soc. 16(2). 

Wampler, R.L. 1980. lnstream Flow Requirements of the Lower North Fork, South 
Fork, and Mainstem Skokomish River. U.S.D.I. Fisheries Assistance Office. 
U.S. Fish and Wildlife Service. Olympia, Washington. 

Washington State Department of Fisheries (WDF). 1992. Salmon Spawning Ground 
Survey Data for the Skokomish River: 1982 through 1991. Olympia, Washington. 

Washington State Department of Wildlife (WOW). 1992. Shelton Hatchery Fish 
Stocking Data for the Skokomish River System from April 1992 through May 
1992. Fisheries Management Division. Olympia, Washington. 

Williams, W.R.; Laramie, R.M.; and J.J. Ames. 1975. A catalog of Washington Streams 
and salmon utilization: Volume 1, Puget Sound region: Washington Department 
of Fisheries, Olympia. 





APPENDIX I. 
FERC DEIS SECTION ON TERRESTRIAL RESOURCES 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 





Puget Sound (Simenstad, 1983). The estuary's mudflats also provide high-quality foraging habitat 

for shorebirds including western sandpipers, dunlins, and san.derlings, and the eelgrass beds provide 

important forage for migrating brant. Hundreds of harbor seals rest on mudflats and islands of 

marsh in the estuary, and forage in the estuary's channels and tide waters. 

3.5 Terrestrial Resources 

3.5.1 Vegetation 

Project lands are within the Pacific Northwest's Western Hemlock Zone (Franklin and 

Dymess, 1973). The climax vegetation in this zone is dominated by western hemlock and western 

red cedar. Most coniferous forests in the region have been disturbed, however, and Douglas fir, a 

subclimax species, is the most dominant species on most sites. Other coniferous overstory species 

occurring at lower densities include grand fir, Sitka spruce, and western white pine. Common 

forest understory plants include bracken fem, sword fem, deer fem, salal, Oregon grape, red 

huckleberry, Scouler' s willow, ocean spray, and vine maple. 

Hardwood species, including red alder and big-leaf maple, are typical of disturbed sites and 

of riparian areas, where they occur with black cottonwood and Oregon ash. In addition to those 

species found in coniferous forest understories, the understory in disturbed and riparian areas also 

commonly includes dogwood, elderberry, blackberry, currant, lady fem, shield fem, maiden hair 

fem, and herbs such as vanilla leaf, wild ginger, strawberry, and buttercup. 

The region includes a diverse array of wetlands. The reservoirs and other local lakes are 

lacustrine wetlands (wetland nomenclature follows Cowardin et al., 1979). The North Fork and 

mainstem and their tributaries are all riverine wetlands. Estuarine wetlands are created where the 

mainstem meets Hood Canal, a marine wetland. Palustrine wetlands occur in association with the 

lakes, rivers, and estuaries, and in low-lying areas such as Lilliwaup Swamp. 

Vegetation was studied as part of the HEP analyses (appendix D) used by Tacoma and JRP 

to quantify wildlife habitat on project lands and on off-project lands proposed for habitat 

enhancements (parcels) (Tacoma, 1990; 1991b; 1993a; 1994b). Figure 2-2 indicates the locations of 

these parcels. A total of 24 vegetation or habitat cover types, based on an FWS classification 

system (Proctor et al., 1980), occur within the project transmission line ROW and on the parcels 

(table D-1). The distributions of these vegetation types within each parcel were mapped by Tacoma 

from aerial photographs and verified by site visits. The current acreages for each habitat type in the 

ROW are listed in appendix D, table D-1, and current acreages for each enhancement parcel are 

listed as target year (TY) 0 values in tables D-2, D-3, D-4, and D-5. Sections 3.5.1.1 and 3.5.1.2 

briefly describe parcel boundaries, dominant habitat features, and recent vegetation management 

practices used on project lands and each of the parcels. Section 3. 5 .1. 3 presents the results of 

Tacoma's (1990, 1993b) rare plant surveys. Appendix E lists the plant species potentially occurring 

in the project vicinity. 

3.5.1.1 Project Lands 

Project lands owned and developed by Tacoma for power production include the transmission 

line ROW and the reservoirs. Along its 42-mile route from the project to Tacoma, the transmission 

line ROW passes through a diverse array of habitat types (table 3-8 and appendix D). 
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Table 3-8. Vegetation on project lands and enhancement parcels. 1 

Area 

Transmission line ROW 

Enhancef'l'.lent parcels: 
Westside 
Dow Mountain 
Lake Standstill 

Deer Meadow 

Potlatch 
LCSP 

Northern Lower North Fork 

Southern Lower North Fork 

Purdy Creek 

Nalley Ranch 

Belfair Wetlands 

Lilliwaup Swamp 

Source: the staff. 

Vegetation 

Forested 
Palustrine wetlands 

Lacustrine wetlands 

Deciduous scrub/shrub 
Developed land (roads, etc). 

Other mixed vegetation 

Coniferous forest 
Coniferous forest 

Forest 
Palustrine/lacustrine wetlands 

Coniferous forest 
Mixed forest 

Deciduous forest 
Wetland 
Coniferous forest 

Forested 
Palustrine wetlands 

Mixed forest 
Coniferous forest 

Deciduous forest 
Wetlands 
Coniferous forest 

Deciduous forest 
Mixed forest 
Wetlands 
Agricultural/forestry 

Developed 
Palustrine wetlands 

Coniferous/deciduous forest 

Agriculture/pasture 
Developed 
Estuarine wetlands 

Palustrine wetlands 
Riverine wetlands 

Lacustrine wetlands 

Forested 
Agricultural pasture 

Estuarine wetlands 
Deciduous forest 

Agriculture - grazing 

Developed 
BPA transmission ROW 

Palustrine wetlands 

Lacustrine wetland 
Coniferous forest 

Deciduous forest 
Mixed forest 
Private ownership 

Acres (Tacoma) c~ 
270 

29 
16 
94 
61 
38 

193 
225 

21 
34 

175 
152 

92 
21 

187 
306 

29 
104 96 
960 848 
307 294 

98 90 
1,011 

494 
121 

65 
457 

8 
86 156 
36 66 
65 65 

3 3 
339 
197 
72 
26 
16 

246 
188 

81 
49 

5 
71 

644 
137 

7,371 
985 
230 
863 

Unless specifically noted, acreages are the same in the JRP-proposed enhancement parcels as in Tacoma's Proposal. 
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Tacoma has managed the ROW to prevent power line hazards by removing any potentially 

hazardous vegetation, particularly trees. Mechanical means have been used for most vegetation 

removal. Tacoma has in the past also used aerially applied herbicides to control vegetation in some 

areas. Since 1985, however, herbicide applications have been limited to more direct methods 

including cut surface and basal applications, and injections. Other ROW management activities 

include pole replacement and road maintenance. 

Lakes Cushman and Kokanee cover 3,918 (at elevation 731) and 100 acres, respectively 

(4,018 acres total; appendix D). These areas can be classified as lacustrine wetlands. There is little 

palustrine wetland bordering the lakes because of water level fluctuations associated with project 

operations. Power boats, which can disturb wetland plants and wildlife, have access to all portions 

of both lakes. 

3.5.1.2 Enhancement Parcels 

Tacoma and JRP have proposed habitat enhancement on a number of parcels of land, either 

owned or to be acquired by Tacoma. The following text describes parcel boundaries and current 

use. Table 3-8 lists general habit types within each parcel. 

Undeveloped Tacoma Lands 

Tacoma currently owns and controls approximately 1,060 acres on or adjacent to the project 

that have not been highly developed and have been proposed for enhancement. These lands include 

areas located: 

• on the west side of Lake Cushman near Dry Creek (Westside; 193 acres); 

• at Dow Mountain (225 acres); 

• at Lake Standstill (55 acres); 

• at Deer Meadow ( 400 acres); and 

• along the Powerhouse No. 1 transmission line and Powerhouse No. 2 power tunnel route 

(Potlatch Area, 187 acres). 

Tacoma also proposes to acquire development rights to undeveloped lands that Tacoma leased 

to LCSP (335 acres) and to Simpson Timber Company-owned lands adjacent to Deer Meadow 

(40 acres). 

Norlhem Lower Norlh Fork 
( 

This parcel includes the North Fork from Dam No. 2 to approximately 2.5 miles downstream 

and adjacent lands. The boundaries of this parcel are slightly different under Tacoma- and 

JRP-proposed enhancement plans. Simpson Timber Company owns most of the Northern Lower 

North Fork lands, and Robert Stoher owns the remainder. These lands have been managed almost 

solely for forest production. Some Simpson land is managed for Christmas tree cultivation. The 

remaining lands have been managed for timber production. Most of the Stober property has been 
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clearcut since 1988. Simpson is currently clearcutting, and virtually all other harvestable stands on 

Simpson lands are scheduled for clearcutting by the year 2000. 

Southern Lower Nonh Fork 

This parcel extends from the JRP' s Northern Lower North Fork southern boundary, 

downstream along the North Fork to its confluence with the South Fork. Most of this area (1,460 

acres) is owned by Simpson Timber Company and managed for timber production as in the 

Northern Lower North Fork parcel. Approximately 696 acres of lands at the North and South Fork 

confluence are Richert Farm property and are managed for agricultural (primarily beef cattle) and 

timber production. Timber harvests on these lands are ongoing. 

Purdy Creek 

The Purdy Creek parcel is located along the lower mainstem. Development activities on the 

parcel, which is owned by a trust, have not been highly intensive. Agricultural lands have been 

managed for hay and pasture, and timber harvest has been limited to firewood production in 

palustrine forests. Even so, the mixed forest is at a harvestable age and could be logged. 

Nalley Ranch 

The Nalley Ranch parcel covers approximately 880 acres at the Skokomish River mouth. 

Agricultural lands created by a series of dikes on this parcel have been managed primarily for 

pasture and haying. Tacoma recently purchased this property for future enhancement putp0ses 

(Tacoma, 1993b) and has continued to manage these lands as they were prior to acquisition, pending 

the development of land management plans for the area. 

Belfai.r Wetlands 

The Belfair Wetlands are located at the eastern end of Hood Canal and includes 323 acres at 

the Union River mouth. Because the parcel's estuarine wetlands are highly valuable native habitats, 

the state has sought to acquire it and manage it for native habitat values. Lands within the parcel 

are owned by several different private parties and a local school district. The school district land, 

known as the Theler Wetlands, is managed to protect plant and wildlife resources for educational 

purposes. WDFW and the Hood Canal Land Trust own lands on the parcel's northeastern and 

western boundaries, respectively, and manage them to protect native plant and wildlife values. 

Lilliwaup Swamp 

This parcel is located east of Lake Cushman and covers a total of 9,438 acres, including 

71 acres of unclassified vegetation within a BPA transmission line ROW that crosses the parcel. 

The parcel is characterized by the Lilliwaup Swamp and Price Lake bottomlands surrounding Saddle 

Mountain and includes a 644-acre palustrine wetland complex that is the largest of its type in the 

region. 

WDNR owns most of this parcel and manages it primarily for timber production; The 

remainder (863 acres) is in private ownership. Present and proposed near-future logging rates 

within the parcel are not high though, because most timber stands in the parcel aren't scheduled for 

logging under current WDNR plans until they reach harvestable ages in 5 to 20 years. 
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3.5.1.3 Smsime Plant Species 

WDNR classifies four plants as sensitive species that might occur in the proposed project 
area. 

On the Olympic Peninsula, chain fern appears to occur most commonly in moist areas on 
relatively steep and open stream and river banks (Tacoma, 1993b). No specimens were found 
during surveys of suitable habitat on project lands. 

Adder's tongue has been reported in wet meadow, bog, and forested wetland habitats. No 
specimens of Adder's tongue were detected during surveys of potential habitat on project lands in 
1989 or during rare plant surveys conducted at Deer Meadow in 1988 (Tacoma, 1990). 

Buxbaum's sedge has been reported in wet meadow, bog, and forested wetland habitats. No 
specimens were detected during surveys of potential habitat within the proposed project area in 1989 
or during rare plant surveys conducted at Deer Meadow in 1988 (Tacoma, 1990). 

Documented specimens of scurvy grass have been found at the Finch and Eagle Creek 
mouths along Hood Canal, on gravelly substrates near the high tide mark (Tacoma, 1993b). Similar 
habitat occurs on project lands adjacent to Powerhouse No. 2 at Potlatch. No specimens of scurvy 
grass were found during surveys of this area. 

3.5.2 Wildlife 

The diverse habitats within the project region support many wildlife species. Though it is 
not intended to be a comprehensive listing of all species found in the region, appendix F lists species 
that are characteristic of the region. The following sections briefly describe some of these species. 
For those species analyzed in the HEP, the current number of habitat units (HUs) in each of the 
enhancement parcels are presented as target year (TY) 0 values in appendix D, tables D-6, D-7, 
D-8, and D-9. Section 3 .5 .3 presents species that have been designated by FWS as threatened, 
endangered, or proposed for threatened or endangered status. 

3.5.2.1 Amphibians and Reptiles 

The region's generally cool and moist habitats support a large and diverse group of 
amphibian species that are an important component of the region's forest ecosystems (Nussbaum et 
al., 1983; Stebbins, 1985; Bury, 1988). One species, Cope's giant salamander, is endemic to creeks 
in the Lake Cushman vicinity. Its occurrence on project-related lands has been documented 
(Tacoma, 1990); however, population densities and specific habitat requirements are not yet known. 
Suitable habitat for northern red-legged frogs, a Category 1 candidate species that typically inhabits 
forested areas near streams, ponds, or swamps in the Pacific Northwest (Leonard et al., 1993), 
exists at project vicinity sites such as Deer Meadow and Lilliwaup Swamp, but no red-legged frog 
observations have been documented within the project area. In contrast to amphibians, there are 
only a few common reptile species in the project vicinity. 

3.5.2.2 Birds 

Lake Cushman, Lake Kokanee, and the Skokomish River provide habitat for a variety of 
wading birds and waterfowl. Great blue herons, which are listed as a monitor species by WDFW, 
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are colonial nesters, and their rookeries are usually located on large trees in forested areas near 
water (Short and Cooper, 1985). Suitable nesting habitat is available on project lands, and nesting 
has been documented near the Skokomish Estuary. Fish are preferred prey, but they also forage 
opportunistically on small mammals, birds, snakes, frogs, and invertebrates. HEP results indicate 
that Lilliwaup Swamp, Nalley Ranch, Belfair Wetlands, and Purdy Creek currently provide the most 
habitat for great blue herons among the proposed enhancement parcels (see TYO values in 
appendix D). 

Brant are a WDFW priority species that concentrate on the Skokomish Estuary where they 
roost and forage.on eelgrass (section 3.4.6) while migrating during fall and winter. Mallards are 
year-round breeding residents that nest near most lakes, ponds, and swamps. Wood ducks, another 
WDFW priority species, are also year-round breeding residents in the area, nesting in tree cavities 
near most lakes, ponds, and swamps. For dabbling ducks such as mallards and wood ducks, HEP 
results indicated that Nalley Ranch provides the most significant amount of habitat among the 
proposed wildlife habitat enhancement parcels (appendix D). 

Ospreys are a WDFW monitor species that prefer large, flat-topped or broken trees, or 
snags, within 240 feet of water for nesting (Vana-Miller, 1987). Optimal feeding habitats are lakes 
and rivers with clear water and shorelines with at least 10 trees per mile that provide adequate perch 
sites near water. Recently active osprey nests in the project region are located at the northern end 
of Lake Cushman, on Lake Kokanee just below Dam No. 1, and at Price Lake (Tacoma, 1990a). 
Ospreys have been observed foraging on fish at Lake Cushman. Because only lacustrine wetlands 
we.re evaluated as habitat under the HSI model used for osprey, HEP results indicated that only the 
reservoirs and Lilliwaup Swamp (because it includes Price Lake) provide significant habitat for 
osprey. Nevertheless, ospreys also forage on and nest along riverine, estuarine, and marine 
wetlands as well, and other parcels, Nalley Ranch in particular, also provide potential osprey 
habitat. 

Northern goshawks are a FWS-listed Category 2 candidate species that nest and forage in 
mature conifer forests or mixed stands of conifers and deciduous trees. Northern goshawks are 
breeding residents on the Olympic Peninsula where they have been observed year-round, and they 
probably occur in the project vicinity. 

Mountain quail are also a FWS-listed Category 2 candidate species. Mountain quail nest on 
mountains with relatively open stands of trees and brush and winter in mixed forest habitats. They 
have been observed regularly throughout the south Puget Sound region. Suitable habitat exists on 
project lands, but mountain quail have not been documented on them. Band-tailed pigeons, a 
WDFW priority species, nest in forest habitats and forage on available nuts, seeds, and berries. 
Band-tailed pigeons are common breeding residents, present in the area from spring through fall. 

Vaux's swifts are a WDFW-listed candidate species. Because this species generally requires 
snags that are more than 40 feet tall and greater than 25 inches diameter breast height ( dbh) for 
nesting, optimal breeding habitat is generally provided by mature and old-growth forests in riparian 
or upland areas (Brown, 1985). Vaux's swifts feed exclusively on flying insects captured in mid-air 
over a variety of open habitats, including forest clearings, lakes, and st.reams (Verner and Boss, 
1980). They are common summer breeding residents on the Olympic Peninsula. 
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WDFW also lists pileated woodpeckers as a candidate species. They are primary cavity 
nesters and their optimal habit.a.ts contain high densities of large snags, trees, and logs for nesting 
and foraging (Schroeder, 1983). Stands of large trees exist on project lands, but snag densities are 
low because the stands are relatively young and snags have been cut for firewood. Documented 
observations have confirmed the presence of pileated woodpeckers on project lands. Hairy 
woodpeckers are also primary cavity nesters that generally prefer mature forest stands because they 
require large snags or trees with heart-rot for nesting (Meslow and Wright, 1975; Noon et al., 1979; 
Thomas et al., 1979). They forage in a variety of forested habit.a.ts and have been regularly 
observed throughout the project vicinity. Because they include large amounts of forest, the 
proposed Lilliwaup Swamp, Southern Lower North Fork, and Northern Lower North Fork 
enhancement parcels currently provide the greatest number of HUs for hairy woodpeckers (appendix 
D). 

A large number of songbirds breed or reside in the project vicinity. American dippers breed 
along the river and its tributaries. Yellow warblers should be common in palustrine scrub-shrub 
habit.a.ts during the breeding season, though their actual abundance and distribution in the vicinity 
has not been reported. Lilliwaup Swamp, Nalley Ranch, and Purdy Creek currently cont.a.in the 
greatest amounts of palustrine scrub-shrub habitat among the proposed enhancement parcels, and 
thus provide the greatest number of HUs for yellow warblers (appendix D). 

3.5.2.3 },{a,nrnaJ.s 

A variety of small- and medium-sized mammal species occur throughout the Skokomish 
drainage. Douglas squirrels, a HEP species dependent on mature Douglas fir trees for forage and 
reproductive cover, have been frequently observed on project lands. Because they depend on 
conifer forests, Douglas squirrel habitat is currently most abundant at Lilliwaup Swamp, Southern 
Lower North Fork, Northern Lower North Fork, Deer Meadow, LCSP, and Dow Mount.a.in 
(appendix D). 

Beavers, raccoons, and river otters use local riverine wetland habit.a.ts. Mink, a WDFW 
priority species, also use aquatic habit.a.ts, including riverine and lacustrine wetlands, and palustrine 
wetlands with emergent, shrubby, or forest vegetation. They forage opportunistically on available 
aquatic (crayfish, fish), semi-aquatic (waterfowl, muskrats), or terrestrial (rabbits and rodents) prey. 
They are also usually associated with brushy or wooded vegetation or debris that provides cover for 
foraging and denning. There have not been any documented observations of mink on project lands; 
however, they are assumed to occur in the area, and the HEP results indicate that all of the 
proposed enhancement parcels, except Westside, Dow Mount.a.in, and Potlatch, currently provide at 
least some habitat for mink. 

FWS lists Pacific fishers as a Category 2 candidate species. Fishers are medium-sized, 
weasel-like mammals that inhabit large tracts of dense mature or old-growth coniferous and mixed 
coniferous-deciduous forests with continuous canopy closure (Allen, 1983). The last confirmed 
sighting of a fisher on the Olympic Peninsula was at Lilliwaup Swamp in 1969 (Tacoma, 1993b); 
however, fishers are believed to occur in ONP and might occur on project lands. Because they 
include relatively large tracts of forest, Lilliwaup Swamp, Southern Lower North Fork, and 
Northern Lower North Fork enhancement parcels currently provide the greatest amount of potential 
habitat for fishers (appendix D). 
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Martens, a WDFW priority species, are also weasel-like mammals that inhabit late successional coniferous forests (Allen, 1982). They are fairly common throughout ONP, and probably occur on project lands. Black bears are also relatively common in ONP (FERC, 1993), and black bears along the South Fork, lower North Fork, and mainstem probably scavenge on salmon carcasses. 

Roosevelt elk are another WDFW priority species. On the Olympic Peninsula, elk occur in herds that are either resident or migratory (Schwartz and Mitchell, 1945). On the east side of the peninsula, where the project is located, most elk are migratory, typically using subalpine parklands within ONP during summer, lower-elevation valleys and bottomlands during winter and the calving season (April-May), and riparian habitats as migration corridors between summer and winter range (Schroer, 1986). Winter habitats preferred by elk include a mixture of forage and cover areas in close proximity. Preferred habitats generally occur where dominant trees average 21 inches dbh or greater, have 70 percent or greater crown closure, and are in mature or old-growth stands (Witmer et al., 1985). The availability of optimal cover can be the most important factor affecting Roosevelt elk population densities (Smithey et al., 1985). 

Two herds of elk, known as the Lilliwaup and Skokomish herds, use project and nearby lands for winter range and migration. Each herd is composed of subherds. Three Lilliwaup subherds use areas near upper Lake Cushman. One subherd is resident in ONP, a second is migratory between ONP and Lilliwaup Swamp, and the third is resident at Lilliwaup Swamp. The migratory subherd's migration corridor roughly parallels Lake Cushman's north shore, extending from the Staircase area across Mt. Rose's south slope and through the northeast comer of LCSP into Lilliwaup Swamp. 

ONP records indicate that, during the 1960' s, total numbers of elk in GNP-resident and Lilliwaup Swamp-migratory subherds were as high as 80 to more than 100 (NPS, 1994). WDFW records indicate there were 45 to 65 elk in the Lilliwaup Swamp-resident subherd (letter from Curt Leigh, Mitigation Resolution, WDW, Olympia, Washington, December 30, 1992). These data suggest that the entire Lilliwaup herd totaled from 125 to more than 165 elk. In 1979, WDFW records indicate there were a total of at least 150 elk in the entire Lilliwaup herd. In 1991, WDFW estimated at least 89 elk in the entire Lilliwaup herd, including 12 elk in the Lilliwaup Swampresident subherd, with ONP records indicating at least 77 resident and migratory elk on ONP lands. Reports suggest that the Lilliwaup herd size has been reduced primarily by unregulated harvest levels and perhaps secondarily by winter habitat availability (Houston et al., 1990; NPS, 1994). To reduce disturbance to elk and increase their numbers, WDFW has recently suspended elk hunting seasons on the eastern side of the Olympic Peninsula, and in conjunction with WDNR, closed roads around Lilliwaup Swamp from October 1 to April 15. 

The Skokomish herd includes two subherds that both winter on Southern Lower North Fork parcel lands. One of these subherds also uses Northern Lower North Fork lands during winter and migrates through this parcel to summer range in the South Fork drainage. The second subherd includes resident and migratory elk that use areas near the confluence of the North and South Forks. WDFW estimates that the confluence subherd has decreased from more than 100 elk in 1977 to about 28 elk in 1992, while the total Skokomish herd including both the confluence subherd and the South Fork-migratory subherd declined from about 150 animals in 1984 to about 72 elk in 1992 (letter from Curt Leigh, Mitigation Resolution, WDW, Olympia, Washington, December 30, 1992). 
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Because of their preference for forest habit.a.ts, HEP results indicated that elk habitat on 
proposed enhancement parcels is currently greatest at Lilliwaup Swamp, Southern Lower North 
Fork, Northern Lower North Fork, Deer Meadow, and LCSP (appendix D). 

Black-tailed deer are also a WDFW priority species and their habitat requirements are similar 
to elk. Black-tailed deer on the lower-elevation project lands are probably year-round residents. 
Though deer population densities on project and adjacent lands have not been determined, they have 
been commonly observed on project lands (Tacoma, 1990). Densities are probably moderately high 
because abundant browse on the ea.stem side of the Olympic Peninsula creates high quality deer 
habitat. 

3.S.3 Threatened and Endangered Speci~ 

There are four species · that FWS has listed as threatened or endangered species that might 
occur within the study area. 

Peregrine falcons are listed by FWS as an endangered species. Falcons might occur in the 
study area as migrants during spring and fall, but there are no documented observations. 

Marbled murrelets are listed by FWS as a threatened species. In the Pacific Northwest, 
marbled murrelets nest on trees in old-growth forest stands and forage on coastal marine waters. 
Nests are usually located near coasts, but nests up to 52 miles inland have been found in 
Washington (Hamer et al., 1991). In consultation with FWS, WDW, FS, and NPS, and following 
standard protocols, Tacoma initiated murrelet surveys adjacent to areas of suitable habitat along the 
north shore of Lake Cushman. Marbled murrelets were detected on 111 separate occasions during 
surveys in 1993 (Tacoma, 1993b). Murrelet activity was highest in the Dry Creek, Timber 
Mountain, Copper Creek, and Bear Gulch drainages, and near Mt. Rose. Murrelet behavior 
indicated occupancy or nesting in stands with suitable nesting habitat in the Copper Creek and Bear 
Gulch drainages, but surveyors were unable to locate any murrelet nests during ground searches of 
these areas. 

FWS lists northern spotted owls as threatened. These owls require unlogged old-growth 
forests or mixed forests of mature and old-growth timber for breeding and foraging (Forsman et al., 
1984). Forests with old-growth characteristics occur throughout the North Fork drainage in ONP, 
but most of the forests on project and enhancement parcel lands are not suitable habitat because they 
are less than 100 years old and lack the old-growth characteristics required by this species. Spotted 
owl surveys in 1991 detected a pair of spotted owls on FS land in the Dry Creek drainage 
approximately 1. 8 miles from the Copper Creek trailhead, and a single male on FS land in the Big 
Creek drainage about 2.0 miles from the Big Creek Campground (Tacoma, 1991b). 

FWS lists bald eagles as a threatened species. Wintering eagles require sheltered roosts for 
cover at night and during severe weather. Bald eagles forage opportunistically on available prey. 
Within the project vicinity they probably feed on glaucous-winged gulls and other shorebirds along 
the coast, salmon carcasses in the lower river section, resident fish stocks in the reservoirs, and 
carrion. 

Project and nearby lands are most commonly used by wintering eagles between October 31 
and March 31, but bald eagles have been observed in the vicinity year-round (Tacoma, 1990). 
Tacoma surveyed project lands for bald eagles from November 1988 to March 1989, and single 
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eagles were observed either perched or in flight on four separate occasions. Surveys conducted on 
the lower North Fork from January to May 1989 indicated that eagle density on the lower North 
Fork was highest during mid-January. A communal roost site at the confluence of the North and 
South For.ks was surveyed in January and February 1989 and from December 1989 to February 
1990. Use of this roost was greatest in January. WDFW coordinated annual midwinter bald eagle 
surveys on the South Fork from 1983 to 1989 that indicated low but increasing numbers of eagles 
there. 

3.6 Land Use 

Like most of the Olympic Peninsula, the Skokomish River Basin has traditionally been used 
for recreation, timber production, fish harvest, agriculture, and residences. The upper reaches of 
both the North and South Forks are in ONP, while the lower reaches of both forks and the 

.. ___ mainstem have more mixed uses, including Native American cultural and subsistence uses. We 
describe land use in the following subsections in terms of land ownership, existing land use, and the 
proposed land exchange. We identify relevant regional and local management plans in section 6.3. 
Figure 3-12 shows general land use in the project area. 

" ,,. 

3.6.1 Land Ownership 

The entire upper reach of the North Fork is within ONP lands administered by NPS (figure 
3-1). ONP contains over 900,000 acres, nearly all of which is outside of the project area, and has 
three significant special designations that recognize the exceptional qualities of the existing natural 
environment. Most of ONP has been designated as Wilderness under the Washington Park 
Wilderness Act of 1988. The wilderness area includes nonroaded portions of the North Fork Valley 
above Lake Cushman and is managed so that the presence and effects of humans remain unnoticed. 
ONP is also designated as both a Biosphere Reserve and a World Heritage Site. 

Tacoma owns approximately 9,254 acres in the project vicinity, of which approximately 
5,441 acres are within the project boundary (table 3-9). The proposed project boundary for the 
Cushman Project encompasses all project works, including the transmission line extending to the 
Vaughn Tap on the Kitsap Peninsula. Tacoma owns nearly all lands within the project boundary. · 
Within the 742-foot contour that forms the proposed project boundary around upper Lake Cushman 
are approximately 14 acres of FS land and about 20 acres of NPS land. 

The remainder of the land adjacent to the project boundary and along the lower North Fork 
includes lands within ONF, lands owned by timber companies, small farms, and private holdings. 
Additionally, along the mainstem there are federal lands held in trust on the Skokomish Indian 
Reservation. 

The Skokomish Indian Reservation consists of approximately 5,000 acres situated at the 
mouth of the Skokomish River. The lands were set aside by the Point No Point Treaty on January 
26, 1855 (12 Stat., P.934). By Executive Order, on February 25, 1874, these lands were 
designated as the Skokomish Indian Reservation. 
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mile south of Union City), State Highway 3 (0.5 mile north of Allyn), State Highway 302 (0.5 mile 
north of Victor and approximately 1 mile from Wauna), and State Highway 16 (at Purdy). The 
transmission line has two sets of conductors with three conductors per set. The transmission line 
ROW has varying vegetation, including cultivated Christmas trees. 

3.9 Socioeconomic Resources 

The socioeconomic area most relevant to the Cushman Project encompasses Mason County, 
which includes the city of Shelton and the Skokom.ish Indian Reservation. The area's economy is 
based largely on the region's natural resources. As the largest industry in the county, the forest 
products industry has historically played a significant role in the region and continues to do so. The 
area's numerous scenic attractions, recreation opportunities, freshwater and marine resources, and 
moderate climate attract recreationists, tourists, anglers, and retired people. These groups are 
significant to the local economies in that they create a market for the service and retail trade sectors 
in Mason County. 

3.9.1 Social Characteristics 

3.9.1.1 Population 

Mason County has experienced significant but sporadic population growth over the past 25 
yea.rs. Between 1970 and 1973, the county's population grew by less than 1 percent. From 1973 to 
1980, however, population growth increased and grew by nearly 50 percent, from 21,100 to 31,184 
(ESD, 1989). Growth slowed again in the early 1980's, with a 12 percent increase occurring 
between 1980 and 1984, followed by no population increase in 1985. From 1985 to 1990, the 
Mason County population grew about 10 percent to a total of 38,341 {ESD, 1989; OFM, 1992b). 

In-migration contributed just over half of the population growth in Mason County between 
1980 and 1990 (OFM, 1992b). According to the Washington State Employment Security Division 
(ESD), "recent growth in Mason County is generally linked to its proximity to other fast growing 
Puget Sound counties, namely Thurston and Kitsap" (ESD, 1989). Mason County is considered to 
be a bedroom community for these counties and a continually increasing number of families have 
chosen to live in Mason County and commute to work in Thurston and Kitsap Counties. 

From 1980 to 1990, the portion of Mason County's retirement aged population (65 years and 
older) increased by about 60 percent, more than any other age group. This group represents about 
16 percent of the county's population (ESD, 1991). The only age group that declined during that 
same period was the 16 to 21-year-old group, which decreased by about 16 percent (ESD, 1991). 
OFM anticipates that the population will continue to grow older with median age increasing from 
just under 37 in 1990 to just under 40 in 2010 (OFM, 1992a). 

The city of Shelton, the only incorporated area in Mason County, has not experienced the 
same growth as the rest of the county. Although its population decreased by 5 percent between 
1980 and 1990, Shelton remains the largest population center in Mason County, with an estimated 
25 percent of the county's population (ESD, 1991). 

The Washington Office of Financial Management (OFM) forecasts that the population of 
Mason County will continue to grow to a total of about 51,335 persons by year 2010, with decennial 
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increases of about 17 percent projected between 1990 to 2000 and 15 percent between 2000 and 
2010 (OFM, 1992a). 

3.9.1.2 Employment 

In 1990, the total civilian labor force in Mason County numbered 14,600 with average 
annual employment of 13,700 individuals (ESD, 1991). Between 1981 and 1990, Mason County 
had a 3.5 percent annual growth in employment. Among the county's fastest growing industries 
were tourism, recreation, and health care (Mason County, 1992). 

Historically, manufacturing, particularly the lumber and wood products industry, has been a 
dominant force in the Mason County economy. Since the 1950's, manufacturing activities in the 
county have been declining. During the 1970's, the manufacturing sector's share of total county 
employment fluctuated between 30 and 34 percent. Over the years, however, the county's economy 
has diversified and other business sectors have grown. In 1990, the manufacturing sector accounted 
for about 23 percent of county non-agricultural employment (ESD, 1991), with the lumber and wood 
products industries representing more than a 50 percent share of all Mason County manufacturing 
jobs (ESD, 1989). 

Within the state of Washington, forest products manufacturing is second only to the 
transportation equipment sector in terms of employment and income contribution to the Washington 
economy (OFM and ESD, 1992). Composed of two sectors, lumber and wood products, and pulp 
and paper products, the forest products manufacturing industry employed approximately 18 percent 
of the total manufacturing labor within the state (OFM and ESD, 1992). According to OFM, over 
the past decade, productivity gains were achieved through the substitution of capital for labor. As a 
result, "lumber output in the late-1980s reached pre-recession levels with a quarter less workers" 
(OFM and ESD, 1992). 

OFM projects the future for employment, production, and profitability in the forest products 
industries to be "clouded by environmental concerns" (OFM and ESD, 1992). With the listing of 
the northern spotted owl as a threatened species in 1990 and the subsequent development of plans to 
minimize the disruption of the owl's life cycle, a significant portion of FS land has been removed 
from logging. Although demand for lumber and wood products shows no prospect of diminishing, 
OFM anticipates that the reduction in available timber supply will lead to a shaking-out among 
smaller operators and a reduction in forest products related employment over the next decade (OFM 
and ESD, 1992). Mason County, with high levels of private timber ownership, large mills, and 
little dependence on log exporting, is unlikely to be as affected by problems facing the industry as 
are other nearby counties (Mason County, 1992). 

The second most prominent employment sector in Mason County is government, which 
employed about 33 percent of the county's population in 1988. Other county employment was split 
between trade, 21 percent; services, 13 percent; finance, insurance, and real estate, 4 percent; and 
transportation and public utilities, and construction and mining, each employing about 3 percent 
(ESD, 1989). 

According to the Mason County Planning Commission, many residents of the county 
commute to outside areas to work. It is anticipated that the population of the county will continue 
to grow even though its main economic base, the timber industry, is likely to continue to decline in 
size (Mason County, 1991). 
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Toe unemployment rate in Mason County has been higher than that of the state since at least 

the early 1980's. In 1990, the unemployment rate in Mason County was 6.2 percent (ESD, 1991). 

Although that rate was significantly lower than the 1982 high of 14. 7 percent, it was still above the 

state's 1990 average of 4.9 percent (ESD, 1989; OFM and ESD, 1992). 

In 1992, Mason County was designated as a "labor surplus area" by the U.S. Department of 

Labor. The purpose of the labor surplus designation is to help guide a portion of the government's 

procurement dollars into those areas with the highest unemployment. The labor surplus 

classification is based on an area's unemployment rate for the previous 2-year period during which 

time the area must have had an unemployment rate of over 6.6 percent (ESD, 1991). 

Mason County was also designated as a "distressed area" in 1991. This designation is for 

the purposes of consideration for special assistance and is based on a 3-year average unemployment 

rate that is at least 20 percent above the state's average (ESD, 1991). 

As noted in section 3. 9 .1.1, the retirement aged population in Mason County has grown 

considerably in recent years. With this population projected to grow another 15 percent by the year 

2000, it is anticipated that new jobs will be created as a result of the increasing demand for and use 

of medical facilities, retirement homes, and nursing care services (ESD, 1989). 

3.9.1.3 lnconie 

In 1989, 55 percent of total personal income in Mason County was derived from labor 

income, 21 percent from investment income (dividends, interest and real estate), and 24 percent 

from transfer payments. 

For the United States and Washington state, 1989 per capita income was $17,592 and 

$17,696, respectively, indicating Washington to be an average state (Mason County, 1992). The 

1989 per capita income within Mason County was $13,072, considerably below the federal and state 

averages (BSD, 1991). Mason County's real per capita income (numbers adjusted for inflation 

using the Gross National Product deflator for consumption and shown in constant dollars) has 

consistently been below the state levels over the past 25 years and has progressively lost ground 

against the state average since that time. In the early 1970's, local per capita income was about 90 

percent of the state average; by the latter half of the decade it had receded to around 85 percent. By 

1987 it was down to just more than 75 percent of the state average and, according to the 

Washington State Employment Security Department (ESD), still falling (ESD, 1989). 

Although it has posted consistently positive increases in per capita income, when compared 

to the state, Mason County has seen a higher than average growth in the number of persons living 

below the poverty level. Just over 13 percent of the county's population fell into this category in 

1989, up from 10.2 percent in 1979. Within the state as a whole, the 1989 average of just under 11 

percent of the population living below the poverty level represented less than a 2 percentage point 

increase over the 1979 average of 9.8 percent (OFM, 1992b). 

Recent trends indicate that as the older, retirement aged population has increased, the sources 

of personal income in Mason County have been shifting from wages and salaries to retirement

related transfer payments (social security, government medical insurance programs, and specific 

government retirement programs) and investnient incomes. In real terms, retirement-related transfer 

payments grew from $16,833,000 in 1970 to $64,767,000 in-1987, a total of 285 percent. During 
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that same time period, retirement-related transfer payments rose ste.adily as a share of total county 
personal income; from 8 percent in 1970 to nearly 15 percent in 1987 (BSD, 1989). According to 
BSD, this "suggests that the income of resident retirees may enhance the local economy and that 
retirement-related transfer payments and investment incomes may be less sensitive to business cycles 
and structural changes" (BSD, 1989). 

3.9.1.4 Housing Characteristics 

As of April 1990, there were 14,565 total households in Mason County. Of these 
households, 73.4 percent contained two or more people. Of the family households, more than half 
were made up of married couples without children (Mason County, 1992). 

In 1990, there were 22,292 housing units in Mason County. Of these, only 14,565 
(65.3 percent) were occupied. This is by far the lowest occupancy rate of any of the counties in the 
region and much lower than the 92 percent occupancy found statewide. The low occupancy rate 
predominantly reflects conditions outside of the Shelton area and reflects the large number of 
housing units that are for seasonal, recreational, or occasional use. In total, 29 .5 percent of all 
housing units in the county, and 88.5 percent of all units in the Olympic Division of the county that 
includes Lake Cushman, were identified as vacant or unoccupied in 1990 (Mason County, 1992). 
This reflects the almost exclusive focus towards recreation or retirement housing within the vicinity 
of Lake Cushman (Mason County, 1992). 

A survey of Mason County building permits, focusing on the 1985 to 1991 period, revealed 
that of 3,072 permits for new residential construction, 58 percent were single-family pennits and 
more than 41 percent were for manufactured homes. This percentage of new manufactured homes 
is almost double the existing percentage in the county. The lack of zoning constraints and the 
greater affordability of this type of housing is making it an increasingly prominent element of the 
county's housing stock (Mason County, 1992). 

Recent residential growth has been concentrated along the saltwater and freshwater shores of 
the county, with freshwater lakes, like Lake Cushman and Lake Koka.nee, exhibiting the greatest 
growth. 

3.9.2 Tribal Characteristics 

In 1992, the Skokomish Tribe consisted of 525 on-reservation enrolled members and 570 off
reservation enrolled members (Mason County, 1992). 

Facilities owned by the tribe include a tribal community center, health clinic, gymnasium, 
fisheries management building, youth services building, social services building, and the Enetai Fish 
Hatchery. Services provided by the state include public school facilities (grades 1 through 12). 

The Tribe has had limited opportunities for employment on reservation lands. Good 
agricultural land and development potential on the reservation are limited, in part, because of the 
presence of large tracts of wetlands and the flood hazard of the Skokomish River. 

The Enetai Fish Hatchery, operated by the Tribe, provides Native American employment and 
improves the anadromous fish run on the Skokomish River, which in tum increases fish harvest. 
The hatchery produced almost 12,000 pounds of chum and fall chinook salmon in 1990. 

3-65 



The Skokomish River fishery is important to the tribe both economically and culturally. The 

subsistence and commercial fisheries activities on the river target chum, coho, summer-fall chinook, 

and pink salmon. Fishing provides important income primarily from October to February. Fish and 

shellfish play an important part in the Tribe's food supply and some residents hunt deer and wild 

fowl to supplement their diet. Beaver, muskrat, and mink trapping also provides limited income. 

Employment opportunities available near the reservation are predominantly in the logging and 

timber products industries, commercial fisheries, and seasonal agriculture. Agricultural crops 

consist of grain, clover, timothy hay, berries, and other fruits. Livestock graze in valley bottoms 

approximately 10 months a year. 

3.9.3 Flood Damage Estimates 

Flooding in Mason County generally occurs from November through April. The major 

causes of Skokomish River flooding include heavy rainfall, snowmelt, and possible aggradation of 

the streambed. In recent history, large flood events in 1955, 1972, 1990, and 1994 damaged many 

homes, pastures, and personal property. Lesser damage occurs on a more frequent basis because of 

smaller flood events (Mason County, 1992). 

The limited information on damage cost estimates is based on various sources. We 

summarized what is known of flood damage costs from the best available sources in table 3-11. 

Table 3-11. Estimated flood damage costs in the Skokomish Valley. 1 

Flood damage Flood damage 

Year (dollars) Year (dollars) 

1926 13,400 1940 13,400 

1927 13,400 1941 13,400 

1928 13,400 1955 125,000 

1929 13,400 1959 71,000 

1930 13,400 1959 56,000 

1931 13,400 1961 114,000 

1932 13,400 1962 1,218 

1933 56,600 1964 31,486 

1934 13,400 1972 no data 

1935 13,400 1972 no data 

1936 13,400 1974 20,652 

1937 13,400 1975 6,924 

1938 13,400 1986 110,000 

1939 13,400 

Source: Canning et al., 1988. 
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1.0 PURPOSE AND NEED FOR ACTION 

1.1 Purpose of the Action 

The Federal Energy Regulatory Commission (Commission or FERC) is considering whether, 
and if so under what conditions, to issue a new license for the Cushman Hydroelectric Project 
(FERC No. 460) in western Washington State (figure 1-1). 

The Commission, pursuant to the Federal Power Act (FPA)1 and the U.S. Department of 
Energy (DOE) Organization Act:, is authorized to issue licenses up to 50 years for the construction 
and operation of nonfederal hydropower developments subject to its jurisdiction, on the necessary 
conditions: 

That the project adopted. . . shall be such as in the judgment of the Commission will be 
best adapted to a comprehensive plan for improving or developing a waterway or 
waterways for the use or benefit of interstate or foreign commerce, for the improvement 
and utilization of water power development, for the adequate protection, mitigation and 
enhancement of fish and wildlife (including related spawning grounds and habitat), and 
for other beneficial public uses, including irrigation, flood control, water supply, and 
recreational and other purposes referred to in section 4(e) ... 3 

This Draft Environmental Impact Statement (DEIS) was prepared pursuant to the National 
Environmental Policy Act (NEPA) and FER.C regulations to describe and evaluate the potentially 
signilicant environmental effects of the proposed relicensing of the Cushman Hydroelectric Project 
(Cushman Project), and alternatives to the proposed action. 

The project consists of two dams and associated power generation facilities located on the 
North Fork Skokomish River (North Fork) and on Hood Canal in the northwest portion of 
Washington State. The project is owned and operated by Tacoma Public Utilities (Tacoma) to 
produce power with consideration for flood protection, fish and wildlife resources, and recreation. 
In this DEIS, we, the Commission's staff (the staff), analyzed the environmental effects of various 
alternatives for relicensing or decommissioning the Cushman Project. 

1.2 History of the Proceedings 

The original license for the Cushman Project was a minor part license issued June 3, 1924, 
to the city of Tacoma. The minor part license expired after a SO-year term in 1974, and the project 
has been operating under annual licenses since that time. 

16 U.S.C. Sec. 791(a)-825(r), as amended by the Electric Consumers Protection Act of 
1986, Public Law (P.L.) 102-486 (1992). 

3 

P.L. 95-91, 91 Stat. 556 (1977). 

16 U.S.C. Sec. 803(a). 
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Tacoma submitted an application to relicense the Cushman Project on November 5, 1974. 
Public notice of the filing was given on March 26, 1975. The application was revised and 
supplemented by Tacoma on December 17, 1976. Subsequent filings by Tacoma in 1977 included 
Exhibit R, Recreation Report; Exhibit S, Fish and Wildlife Resources; and Exhibit W, 
Environmental Statement on the proposed relicensing. 

The application was forwarded for agency review on May 4, 1977. From July 1977 through 
September 1977, comments were received from the U.S. Department of the Interior (DOI); the U.S. 
Forest Service (FS); the National Marine Fisheries Service (NMFS); the Department of the Army, 
Coips of Engineers (Coips); the Washington Department of Parks and Recreation; Washington 
Department of Fisheries (WDF); and the Washington Department of Wildlife (V{DW)4

• Tacoma 
filed a response to agency letters of comment in January 1978. 

Because of concerns that the existing developments could not pass the probable maximum 
flood (PMF), the Commission issued a letter on May 13, 1982, directing Tacoma to submit a plan 
and schedule for remedial measures to ensure the dams' safety. Tacoma submitted plans to upgrade 
the Dam No. 1 spillway structure by adding new radial gate structures. Construction of the new 
spillway facilities at Dam No. 1 did not commence until 1989. From 1983 through 1991 it was 
necessary for Tacoma to maintain Lake Cushman at lower-than-normal water levels to ensure the 
project's ability to pass potential flood waters. In November 1989, Lake Cushman was drawn down 
to its lowest level ( elevation 650 feet') since the reservoir was originally filled to minimize the 
potential for spilling while the spillway was being improved. 

Tacoma applied to the Washington Department of Ecology (WDOE) for a Section 401 water 
quality certificate on June 27, 1984. On April 30, 1985, WDOE granted certification conditioned 
upon the release of specified minimum flows. Tacoma appealed that certification, however. During 
1986 and 1987, Tacoma and WDOE worked out an interim agreement over the issue of water 
releases into the North Fork below Dam No. 2 pending relicensing. The agreement centered on a 
water release schedule consisting of a minimum flow of 30 cubic feet per second (cfs) below Dam 
No. 2. The revised water quality certificate was issued on December 30, 1987, and interim 
instream releases of 30 cfs have been maintained since July 1988. 

On July 22, 1988, the Commission requested that Tacoma prepare responses to 23 questions. 
Tacoma submitted responses to the 23 items on June 29, 1990. On January 30, 1991, the 
Commission notified Tacoma that responses were deficient for four of the 23 items requested and 
requested additional information for 17 new items. The Commission subsequently withdrew two of 
the four deficient items, and Tacoma subsequently prepared responses to the remaining deficiencies 
and 17 new additional information items in July 1991. In March 1992, the Commission made two 
additional information requests (AIRs). Tacoma responded in May 1992. 

On February 22, 1992, the Tribe filed a petition seeking a Commission declaration that this 
is an original license proceeding rather than a new license or relicensing proceeding, and that the 

4 In 1994, the Washington Department of Fisheries (WDF) and the Washington Department of 
Wildlife (WDW) merged to form the Washington Department of Fish and Wildlife (WDFW). 

5 Elevations refer to Cushman datum unless otherwise stated. Cushman datum is 
approximately 3.2 feet above mean sea level. 
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original project encompassed only 8.8 acres of FS land. On May 4, 1994, the Commission issued 
an order finding that this is a proceeding on an application for a subsequent license (i.e., a 
relicense) and established the baseline, for the purpose of this environmental review, as existing 
conditions. Subsequent to the May 4, 1994 order, several requests for rehearing were filed. The 
state and conservation group petitioners were composed of the following agencies and organizations: 
WD'FW, WDOE, Washington State Parks and Recreation Commission (WSPRC), American ~vers, 

Federation of Fly Fishers, Friends of the Earth, Trout Unlimited, The Mountaineers, Olympic Park 
Associates, Washington Trout, and Rivers Council of Washington. The U.S. Environmental 
Protection Agency (EPA) filed a motion seeking late intervention on March 23, 1994, and joined 
DOI and the Department of Commerce in their request for rehearing. On June 22, 1995, the 
Commission issued an order granting EPA intervention in the proceedings and denying rehearing. 

On May 28, 1992, the Joint Resource Parties (JRP), including NMFS, DOI, FWS, the 
National Park Service (NPS), the Bureau of Indian Affairs (BIA), WDF, WDW, and the Skokomish 

Indian Tribe (the Tribe), filed a motion with the Commission that would require Tacoma to perform 
four additional studies on hydraulics and hydrology of the Skokomish River and Estuary. The Tribe 
also filed separate motions on May 26 and June 23, 1992, which included requests for studies listed 
in the JRP motion and added· several other study requests. 

On December 10, 1992, the staff conducted two scoping meetings in Washington State. As a 
follow up to scoping and the additional study requests, on April 8, 1993, the Commission requested 
that Tacoma undertake studies and prepare responses to 29 items ranging from information on the 
project transmission line characteristics to aggradation in the mainstem Skokomish River 
(mainstem). Tacoma submitted responses to the AIRs on August 5 and September 15, 1993. On 
November 3, 1993, the Commission requested further information and analysis from Tacoma on the 
wildlife Habitat Evaluation Procedures (HEP). Tacoma filed its response on January 17, 1994. 

During the 1980's, it was determined that portions of upper Lake Cushman occupy lands 
within Olympic National Park (ONP) during late spring and summer, when the lake reaches its 
maximum level of elevation 738 feet. In 1990, the Bureau of Land Management (BLM) undertook 

a public land survey that led to the conclusion that lands within the project boundary ( defined as the 
elevation 742-foot contour) occupy approximately 20 acres of ONP. In order to remove the overlap 
of project lands with lands of ONP, a land exchange was proposed in 1992. This transaction would 
entail Tacoma purchasing 45 acres of state lands that are within the Soleduck and Quileute areas of 

ONP and exchanging those lands for 30 acres of ONP land at the head of Lake Cushman. 

On October 23, 1992, President Bush signed Public Law (P.L.) 102-436, which would allo" 
the Secretary of the Interior to authorize the land exchange and modify the ONP boundary to 
remove project lands from the park. The NPS issued a draft environmental assessment (EA) for the 
proposed exchange on October 20, 1992. The comment period on the NPS draft EA closed on . 
March 18, 1993. A new EA was issued on July 8, 1994, which concluded that it was beyond the 
EA's scope to analyze the effects of lowering Lake Cushman as an alternative to the proposed land 
exchange. 

During spring of 1993, ONP officials requested that the Commission include land exchange 
issues in the Cushman DEIS. On June 23, 1993, the Commission sent a letter to NPS asking for 
clarification on the extent and types of analysis that would satisfy NPS NEPA requirements. On 
January 25, 1994, DOI responded to the Commission's inquiry. On January 27, 1994, the 
Commission held a technical conference on the relicensing of the Cushman Project, which included 
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discussion on the status of the proposed land exchange. At that meeting, representatives of DOI 
indicated that NPS would expect the Commission to fold the results of NPS's analysis into the DEIS 
on the Cushman Project. 

NMFS, the Tribe, the Washington Department of Fish and Wildlife (WDFW), DOI, and the 
U.S .. Fish and Wildlife Service (FWS) submitted pre1iminary terms and conditions for the Cushman 
Project during October 1994. Among the recommendations common to all of the agencies is the 
minimization of out-of-basin diversion. 

On July 22, 1994, the Commission, Tacoma, the Advisory Council on Historic Preservation, 
the Washington State Office of Archaeology and Historic Preservation, NPS, the Tribe, and BIA 
signed a Programmatic Agreement (PA) addressing the identification and management of cultural 
resources affected by the project. 

1.3 Scope of the Environmental Impact Statement 

After reviewing the application, including responses to AIRs and submittals by intervenors, 
the Commission staff determined that issuing a new license for the Cushman Project would 
constitute a major federal action that could significantly affect the quality of the human environment. 
Accordingly, the Director issued a notice on November 2, 1992, indicating the Commission staff's 
intent to prepare a DEIS that would evaluate the probable impacts of Tacoma's Proposal for the 
Cushman Project and alte~tive courses of action. 

We initiated the process by preparing and issuing Scoping Document 1 (SD 1) to intervenors 
and interested parties on November 3, 1992. We held scoping meetings and a site visit on 
December 9 and 10, 1992. Based on comments and filings received as a result of scoping, we 
prepared an AIR and Scoping Document 2 (SD2). SD2 was submitted to all parties on April 1, 
1993. 

Based on the series of filings submitted by intervenors subsequent to scoping, we 
reconsidered the alternatives listed in SD2. An updated SD2 was then provided to all parties on 
February 14, 1994, which updated our planned handling of the alternative analysis in the DEIS. As 
a result of the scoping process, we identified the following principal objectives, some of which may 
conflict with each other: 

• 

• 

• 

• 

• 

maintaining production of non-polluting, renewable electrical energy; 

preserving the project's lake environments for recreational and residential uses; 

restoring wild, self-sustaining runs of anadromous fish in the North Fork and mainstem, and 
enhancing recreational, commercial, and subsistence fisheries based on the Skokomish River 
Basin's anadromous fish; 

maintaining the project's flood protection benefits; 

enhancing wildlife habitat and protecting wildlife populations; 
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• improving sediment transport and ceasing and reversing channel aggradation in the 
Skokomish River; and 

• protecting cultural resources. 

In this DEIS, we examine these objectives with consideration for cumulative impacts, 
consistency with comprehensive plans, and the need for power and conservation. We also evaluate 
alternative enhancement measures as identified through the scoping process. 

1.4 Need for Power 

If licensed, as proposed by Tacoma, the Cushman Project would generate about 332 
gigawatt-hours (GWh) annually. 

Population in the Pacific Northwest Region (Oregon, Washington, Idaho and Western 
Montana) has been growing at a faster rate than the rest of the country. From 1970 to 1980, the 
average annual population growth rate in the Pacific Northwest (2.16 percent per year) was more 
than double the rate of the United States as a whole (1.03 percent per year). Population growth 
slowed slightly between 1980 and 1990, with population growing at a rate of 1.20 percent per year. 
Average annual population growth for the country as a whole was 0.92 percent per year during the 
·1980 to 1990 period. Population projections by the Northwest Power Planning Council (NPPC) 
anticipate that population growth will continue. Assuming a moderate level of growth, the Pacific 
Northwest population is anticipated to grow from 9,019,000 in 1990, to 11,641,700 in 2010, at an 
average annual rate of about 1.3 percent per year. (NPPC, 1991). 

Pacific Northwest growth forecasts indicate that additional generation will be required in the 
near future to meet projected demand (NPPC, 1991). Although a portion of this demand 
requirement will be met through demand side management conservation techniques, the vast 
majority will originate from the development of additional generation resources. Possible 
alternatives to consider in meeting future requirements include developing one or more of the 
following resources: 

• gas- or oil-fired turbine; 

• hydropower; 

• cogeneration; 

• waste-to-energy; 

• wind; 

• solar; 

• coal-fired; or 

• efficiency improvement technologies . 
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Socioeconomic, cultural, recreation, flood control, irrigation, and fish protection measures 
along with other nonpower issues continue to place restrictions on regional hydro resources in the 
Pacific Northwest. Diminishing regional smpluses have reduced capacity in the overall electric 
power market and the opportunity to enter into traditional, cost-effective long-term power contracts 
has also diminished. 

Hydropower generally provides the consumer with a balance of reliable low-cost energy and 
low environmental impact. We address the continued use of hydropower generation as a viable 
resource to assist in meeting the region's long-term power requirements. 

1.4.1 Service Area Trends 

Tacoma serves approximately 130,500 customers, including 119,000 residential, 10,000 
commercial, and 1,500 industrial users within its 180-square-mile service area. This territory 
includes the 48 square miles within the Tacoma city limits. 

Continuing population growth in the Tacoma service area will affect electric load growth, 
and Tacoma's load forecast (figure 1-2) depicts 20 years of projected annual load growth. Tacoma's 
load forecast predicts an annual average growth rate of 0.62 percent or about 4.1 average megawatts 
(~ per year of new energy demand over the next 20 yea.rs. 

The Pacific Northwest Region, of which Tacoma is a part, is experiencing load growth and 
changing energy use patterns. To accommodate future uncertainties in planning, a range of possible 
load growth scenarios are considered. Annual growth currently ranges from 1.59 percent for the 
high economic growth scenario to 0.50 percent under the low-growth scenario. Planning for future I: 
resource developments reflects the range of these load forecasts. Under the high economic growth 
forecast, 861 aMW of capacity will be required by 2012. Under the low economic growth forecast, 
5 65 a:MW of capacity will be required. 

1.4.2 Tacoma Power System 

Tacoma relies on three general sources to satisfy power requirements: power generated by 
Tacoma-owned and operated facilities; power conserved by customers; and power purchased from 
other producers, primarily the Bonneville Power Administration (BPA). Generation from Tacoma
owned hydropower facilities accounts for approximately 2,837,000 megawatt-hours (MWh), or 34 
percent of Tacoma's customers' total energy needs. The cost of power from these projects is 
approximately 7 mills per kilowatt-hour (mills/kWh). In addition, Tacoma owns an 8 percent 
undivided interest in the Centralia Steam Plant, which accounts for approximately 10 percent of 
Tacoma's energy supply. The Centralia Steam Plant produces power for about 28 mills/kWh 
(Tacoma, 1991a). We summarized Tacoma's resources in table 1-1. 

The Cushman Project accounts for 131 MW, or about 15 percent, of Tacoma's total owned 
resource of 868 MW. Annually, this project provides Tacoma with about 343 GWh, or about 
4 percent of its total energy requirements. The Cushman Project operates in a manner to provide 
both load-following and peaking service to Tacoma's electricity customers. 

Tacoma provides conservation programs for its customers in both the residential and 
commercial-industrial sectors. Through 1988, Tacoma captured approximately 10 MW in load 
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Table 1-1. Tacoma's owned resources. 1 

Plant name 

Cushman Powerhouse No. 1 

Cushman Powerhouse No. 2 

Alder 

La Grande 

Mayfield 

Mossyrock 

Centralia 

Steam Plant No. 2 

Wynoochee Project 

Total 

Source: Tacoma, 1994b. 

Capacity (MW) 

50.0 

81.0 

50.0 

64.0 

162.0 

300.0 

105.0 

50.0 

12.9 

868.0 

reduction through conservation programs, and more conservation-based load reduction is expected 
through 2001. 

Tacoma purchases 42 percent of its total power from BPA, 6 percent from the Columbia 
Storage Power Exchange (CSPE), 5 percent from Grant County Public Utility District's (PUD) 
Priest Rapids Hydroelectric Project, and 3 percent from five small hydropower projects owned by 
three Columbia Basin project irrigation districts. 

Tacoma's current contract with BPA was signed in 1982 and will expire in 2001. Under the 
contract terms, Tacoma pays BPA a demand charge of $3.46 per kilowatt (kW) and an energy 
charge of 18.4 mills/kWh during the winter (September through March) and 14.4 mills/kWh during 
the summer (April through August). This is equivalent to about 21.5 mills/kWh for power 
purchased at a 100 percent load factor throughout the year. 

Tacoma's current contract with Grant County PUD No. 2 allows Tacoma to purchase 
12.5 percent of the output of the Priest Rapids Project, or about 72 MW of firm peaking capacity 
and 359 million kWh of energy annually. The contract is scheduled to expire in 2004. Upon 
expiration, Tacoma will retain the right of first refusal to continue to purchase 8 percent of the 
output, which is then more than the actual and prospective needs of Grant County PUD. Power 
from Priest Rapids is relatively low in cost, approximately 5 mills/kWh. Costs of major 
refurbishments and fish and wildlife improvements to this project could double costs over the next 5 
to 10 years; however, it will remain cost-effective relative to BPA power rates. 

Storage projects constructed fairly recently in Canada have augmented stream flows on the 
Columbia River, which in tum have generated additional power at American hydropower plants. 
The CSPE, a nonprofit organization, was formed to purchase the Canadian portion of this additional 
power. The total Canadian Entitlement purchased by CSPE varies annually and declines gradually 
until the contract ends in 2003. The current contract allows Tacoma to purchase 12.5 percent of the 
power available from the Canadian Entitlement, currently costing about 4 mills/kWh. The costs are 
expected to remain low. The governments of Canada and British Columbia have indicated that they 
will retain the CSPE power following expiration of the agreement. 
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Tacoma also contracts with the Columbia Basin project irrigation districts to purchase power 

from five small hydropower projects on irrigation canals in eastern Washington. Under the 

contract, Tacoma receives half of the projects' output through the year 2025. Tacoma's portion of 

the average annual generation of these projects is approximately 228,000 MWh. The current cost of 

this power is approximately 43 mills/kWh. Tacoma has contracted with the Western Area Power 

Administration (W APA) to sell W APA 356 million kWh of energy each year through 2004. The 

output from the Columbia Basin projects, with additional purchases, supplies this energy during the 

irrigation season. Tacoma nonfirm power provides the contracted amount during the non-irrigation 

season. 

Hydropower resources owned by Tacoma and resources from other purchases are a critical 

component of Tacoma's energy mix. These resources have allowed Tacoma to maintain low rates 

for its customers. If Tacoma did not receive a new license for the Cushman Project, lost energy 

would have to be replaced by purchasing additional power, primarily from BPA at a sigru!icantly 

higher cost. This would increase the cost to Tacoma's present customers. The project also serves 

local power distribution systems and improves system reliability. 

The Cushman Project assists Tacoma in maintaining sufficient capacity to meet load and 

reserve capacity requirements. To provide an adequate level of system reliability, Tacoma is 

required by the Northwest Power Pool to have the additional capacity necessary to supply 

requirements for load variations and errors in load forecasting, and to replace generating capacity 

losses caused by scheduled and forced outages of its own or some other system's generating and 

transmission equipment. The Operating Reserve Obligation is equal to 5 percent of the utility's on

line generation from hydropower resources, plus 7 percent of its on-line generation from thermal 

resources, and must be fully available within 10 minutes. If a license is not received for the 

Cushman Project, this capacity would have to be purchased or replaced by new facility construction, 

which would place a heavy burden on existing and future customers. 

Loss of the project would require replacement with more expensive energy sources. The 

most likely near-term replacement would be additional purchases from BPA as a regional supplier. 

The cost of the power would be approximately four times greater than the cost of current Tacoma

owned generation, based on existing BPA rates. Tacoma's contract with BPA obligates BPA to 

meet Tacoma's load requirements, as well as those of many other regional utilities. Even so, BPA's 

ability to meet this obligation depends on a number of factors, including the development of non

federal generating projects made available for sale to BPA. With the region now in load-resource 

balance, the ability of BPA to indefinitely replace possible lost generation must be questioned. 

Tacoma's contract with BPA also requires Tacoma to make its best effort in meeting its load 

growth with its own resources. While development of resources by Tacoma would provide greater 

future cost certainty and control over power costs, it is still expected that the cost of power from 

new resources would greatly exceed the cost of power generated at the Cushman Project. 

An alternative to replace lost power from the project would be construction of, or 

participation in, additional thermal generation. Replacement of the project with a comparably sized 

thermal project may be economical. Based on a natural gas-fueled combined-cycle plant, 

replacement power costs would be approximately $109 per kW per year capital.expense, 18 

mills/kWh fuel, and other variables totaling 50 mills/kWh. 
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Replacing lost generation with federal power would increase annual costs. Such an increase 
would be especially notice.able to the large number of residential customers who rely on electric 
he.at. Of additional concern is the portion of Tacoma's employment and industrial base that is 
sensitive to power costs. Pacific Northwest manufacturers depend on readily available, low-priced 
power to remain competitive. Cost increases that exceed national trends adversely affect the 
financial health of these power-dependent industries. 

Opportunities for new power purchase agreements at rates competitive with BPA appear to 
be limited at this time. Surpluses of regional electrical generation, which characterized the past 
several years and which enabled relatively low cost for new purchase agreements, no longer exist. 
Hence, the cost of new supplies is expected to increase. 

Much attention has been devoted to the increasingly "open" market within the electric utility 
industry. Resources can be acquired by purchasing capacity and energy from other utilities, as well 
as from independent power producers (IPP). Opportunities to purchase power from IPPs are 
expected to become more prevalent either through direct negotiation or through bidding processes, 
as well as through greater access to transmission. 

Though all new sources of electricity have associated uncertainties, the cost and availability 
of new power purchases tend to be the least definable alternatives. Tacoma's evaluation criteria 
regarding new power purchases are essentially the same as for other resources. They must be cost
effective, obtained with acceptable environmental impacts, and consistent with the Pacific Northwest 
Electric Power Planning and Conservation Act of 1980. 

1.4.3 Regional Power System 

In addition to coordination with Tacoma's resources, the Cushman Project is also coordinated 
with other regional hydropower resources through the Pacific Northwest Coordination Agreement 
(PNCA). The PNCA provides for coordinated planning and operation of all major hydropower 
projects to maximize energy production from the system, to assure that hydropower energy is 
available during low stream.flow conditions and to coordinate reservoir operation. Through 
coordinated use of reservoirs, the PNCA allows utilities to shape energy over time to meet seasonal 
load needs. 

Hydropower is the predominant electrical power source in the Pacific Northwest. The 
available power generating capacity is limited by natural restrictions, such as varying precipitation, 
and by government-imposed restrictions, such as minimum instream flows (MIFs) and fish 
protection measures. Thus, for power planning purposes, forecasting is focused on energy 
production that can be consistently delivered from year to year. Forecasting is based on the amount 
of energy that is usually produced (firm energy), not the amount of generation that might be 
obtained in any given year caused by an unusual natural event, such as above-average rainfall 
(nonfirm energy). 

NPPC determines the need for additional resources by measuring the rate of load growth, 
system load characteristics, the age and condition of existing resources, and other system reliability 
criteria. Pursuant to the Pacific Northwest Electric Power Planning and Conservation Act of 1980, 
NPPC adopted the Northwest Conservation and Electric Power Plan (Power Plan) in 1983. The 
1991 Power Plan, as amended, includes a 20-year demand forecast and estimates resources available 
to meet future requirements. 
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The Power Plan recognizes that the future is uncertain and that it is not possible to accurately 
forecast electrical energy needs. To address this uncertainty, NPPC, in a joint effort with BPA, 
developed a range of high, medium-high, medium-low, and low electrical load growth scenarios 
(NPPC, 1991). NPPC considers demand levels between the medium-low and medium-high forecasts 
to be most likely and equally probable. Conversely, levels outside the low and high forecast are 
considered to be of low probability and are therefore not considered in the resource planning 
process. According to NPPC, there exists a 76 percent probability that future demand will be equal 
to or above the medium-low forecast, and a 19 percent probability that future demand will be equal 
to or above the medium-high forecast. 

Forecasts of regional firm sales of electrical energy depict growth from 17,305 aMW in 1989 
to between 15,787 and 28,836 aMW by 20.10 (~ble 1-2). The medium forecast is 22,075 aMW in 
2010, representing an average annual growth rate of1.2 percent. 

Table 1-2. Regional forecasts of firm sales of electricity ( aMW). 1 

Forecasts 

Growth Actual 
1995 2000 2010 

Growth Rate 
1989 1989 - 2010 

High 17,305 20,826 23,305 28,836 2.5% 
Medium-High 17,305 19,336 20,935 24,583 1.7% 
Medium 17,305 18,513 19,587 22,075 1.2% 
Medium-Low 17,305 16,930 17,566 19,485 0.6% 
Low 17,305 15,607 15,520 15,787 (0.4)% 

Source: NPPC, 1991. 

The need for additional resources is determined by subtracting existing resources (adjusted 
for any known additions or reductions) from the range of future electricity demands. Currently, 
adequate resources exist to meet load requirements. Under the low-load forecast, existing resources 
will be able to meet demand requirements over the 20-year planning horizon. Nevertheless, in the 
event of high-load growth, the region will need to develop more than 13,000 aMW to meet load 
requirements. The Power Plan concludes that in the more likely medium-high and medium-low 
scenarios, there is an 83 percent probability that the region would need to develop new resources by 
the year 2000. 

1.4.4 Environmental Considerations 

Because of the vast hydro resources available in the Pacific Northwest, fossil fuel generation 
is secondary and accounts for only about 20 percent of the region's firm capacity. Furthermore, 
using hydropower in lieu of fossil fuel based generation reduces atmospheric emissions and avoids 
other adverse environmental effects associated with fossil fuels. 

Burning fossil fuel causes acid rain, generates "greenhouse" gases, and may deplete the 
ozone layer. On a per-megawatt (MW) basis, among all electric generating resources, coal-fired 
power plants emit the largest amounts of nitrous oxides and sulfur dioxide, the precursors of acid 
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rain. With the exception of biomass-fired power plants, coal combustion emits more carbon dioxide 

per unit of energy produced than any other resource. 

The potentially adverse effects of fossil fuel generation make it less desirable in a region with 

renewable hydropower resources. Even so, under certain load growth scenarios there may be a 

need to add as much as 580 aMW of new coal-fired generation to the region. NPPC considered the 

concerns of coal-fired and nuclear resources and developed a resource portfolio that excluded both. 

That portfolio shows that, in a medium-high load scenario, increased development of high-cost 

renewable energy and cogeneration can replace coal-fired and nuclear sources. In the high-load 

scenario, however, the regional deficit grows to almost 3,200 aMW by 2010, necessitating the 

addition of a large fossil fuel base load unit. In contrast, for low-load forecasts, neither nuclear nor 

coal-fired plants would be necessary given adequate hydropower development. 

It is easier to reduce regional environmental effects from natural gas-fired and oil-fired 

generators than it is for coal-fired power plants. Natural gas burns much cleaner than coal or 

distillate fuel oil. Distillate fuel oil burns cleaner than coal. The use of combustion turbines fueled 

with natural gas or oil, however, raises environmental concerns regarding fuel-source exploration, 

development, and transportation. 

Non-utility considerations that affect the existing power system must also be considered. 

These considerations include: 

• Columbia River hydropower system operating limitations to protect salmon; 

• potential reductions in existing hydropower potential associated with the relicensing of 70 of 

the region's 155 hydropower projects between 1990 and 2010; 

• potential derating of nuclear plants because approved sites for spent fuel disposal are limited; 

• possible Clean Air Act limitations on coal-fired generation; 

• potential legislation limiting "greenhouse gas" emissions; and 

• other environmental concerns. 
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2.0 PROPOSED ACTION AND PRINCIPAL ALTERNATIVES 

In this section, we describe existing Cushman Project facilities and operations, Tacoma's 

Proposal, and four project alternatives that we evaluated in this DEIS. The project alternatives are: 

• Alternative 1, no action, which is continuation of current project operations; 

• Alternative 2, which is a combination of Tacoma's Proposal with recommended operations 

and enhancement measures from Joint Resource Parties (JRP) (fish and wildlife agencies) and 

the Tribe; 

• Alternative 3, which is a combination of Tacoma's Proposal with staff-developed alternative 

operations and enhancement measures; and 

• Alternative 4, decommissioning the project. 

Table 2-1 provides a summary comparison of Tacoma's Proposal and the four project 

alternatives. 

Within Tacoma's Proposal and Alternatives 2 and 3, we evaluated the consequences of 

maintaining Lake Cushm~'s water surface elevation at or below 725 feet at all times, and of 

providing fish passage facilities that would allow anadromous fish access to habitat within and 

upstream of project reservoirs. We considered lowering Lake Cushman because this action would 

avoid reservoir inundation of ONP lands if a proposed land exchange between Tacoma and NPS is 

not executed. Because NMFS and DOI have indicated that they intend to reserve authority to 

prescribe fish passage at the project, we formulated a likely fish passage scenario (appendix B) to 

evaluate potential fish passage effects. 

2.1 Project Description 

The Cushman Project consists of two dams and impoundments on the North Fork (figure 1-1) 

with associated power tunnels and penstocks, powerhouses, and a 26.8-mile transmission system. 

The Dam No. 1 development was constructed in 1925 and 1926 and consists of a 260-foot

high concrete arch dam that impounds Lake Cushman and a 9.6-mile-long storage reservoir with a 

4,058-acre surface area and a 372,000-acre-foot storage capacity at full pool (elevation 738 feet). 

During severe floods, Lake Cushman may be operated up to elevation 742 feet. Table 2-2 presents 

the stage-area and stage-storage relationships for Lake Cushman. A spillway with two radial gates 

is offset from the dam structure on the right side. The power intake is upstream of the dam and 

connects to a single, 17-foot-diameter, 540-foot-long power tunnel that leads to two, 10-foot

diameter, 150-foot-long penstocks. Powerhouse No. 1, on the left bank approximately 600 feet 

downstream from the dam, consists of two identical single runner, vertical shaft Francis turbines 

with a hydraulic capacity of 2,940 cfs. The installed generating capacity of the two units is about 

50 MW. A switchyard abuts the powerhouse on the left bank, and two 115-kilovolt (kV) 

transmission lines extend approximately 5 miles to the Dam No. 2 development. 
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Table 2-1. Comparison of Tacoma's Proposal with project alternatives. 1 

Tacoma's Alternative 1 Alternative 2 Alternative a Alternative 4 
Proposal (No action) (JRPI (Staff) (Decommi11ioning) 

OperatiQ!lS 

Lake Cushman: full pool elevation (ft) 738 738 738 738 322 (dam 
drew-down elevation (ft) 712 712 723 723 removed) 

Lake Kokanee: normal pool elevation (ft) 478 478 478 478 0 

Powerhouse No. 1 capacity (MW) 60 60 60 60 0 

Powerhouse No. 2 capacity (MW) 84 81 84 84 0 

Powerhouse No. 3 capacity (MW) 1.3 N/A 16 3 N/A 

Flow below Dam No. 2 (cfe) 100 30 2 
100-400 7833 

(240 ave.) 

Average annual power generation (GWh) 332 343 203 309 0 

EnvlronmentaLfnhancement Measures 

1. Remove McTaggert Creek diversion structure yes N/A 
N 

yes yes N/A 
I 

N 2. Release flows for eilt removal 300 cfe/ N/A 782 cfe 400 cfe/ N/A 
3 days/3 years every Nov. 

3. Release flows for downstream fish migration 20 cfe/11 days N/A 782 cfe 240 cfs/9 months N/A 

4. Modify fish paHage in Big and Dow Creeks yes N/A yes yes N/A 

5. Enhance fish habitat in lower North Fork yes N/A yes yes N/A 

6. Remove North Fork lower falls to facilitate fish paHage yes N/A no no N/A 

7. Stock fish in Lakes Cushman and Kokanea yes N/A yes yes N/A 

8. Dredge mainetem channel/restore side-channels no N/A yes yes N/A 

9. Remove dikes on Nalley Ranch/restore estuarine no N/A yes yes N/A 
conditions/tidal shellfish enhancement 

10. Renovate/support George Adame Hatchery and yes/support yes/support yes no N/A 
construct/support a new hatchery GA Hatchery only GA Hatchery only 

11. Acquire Richert Farm for wildlife preservation no N/A yes yes N/A 
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Table 2-1. (continued) 

12. Improve recreational sites/facilities: 

Big Creek Campground 
LCSP 
Hood Canal Recreation Park 
Steircase Roed recreational area 

Mt. Rose trailhead 
Dry Creek trail 
Southern Lake Cushman public boating access 

Lake Cushman Resort acquisition 

Public access at Lake Kokanee 

Lake Cushman viewpoint 

Bear Gulch acceBB 

13. Protect/enhance terrestrial resources on enhancement 

parcels (acree): 
Tranemieeion line ROW 

Westside 
LCSP 
Dow Mountain 
Lake Standstill 
Deer Meadow 
Potlatch 
Northern Lower North Fork 

Southern Lower North Fork 

Purdy Creek 
Nalley Ranch 
Belfalr Wetlands 
Lilliwaup Swamp 
Total Land Enhancements 

Source: the staff. 

Tacoma's 
Proposal 

yes 
yes 
yes 
yes 
yes 
yes 
no 
no 
no 
yes 
no 

608 
193 
335 
226 

65 
440 
187 

1,469 
0 

190 
0 
0 

__ o 
3,602 

Alternative 1 
(No action) 

N/A 

N/A 

Alternative 2 
(JRPI 

yes 
yes 
yee 
yee 
yee 
yes 
yea 
no 
yee 
yes 
no 

508 
193 

0 
225 

0 
440 

0 
1,328 
2,166 

290 
880 
323 

9,348 
16,781 

Alternative 3 
(Steffi 

yes 
yee 
yes 
yea 
yee 
yee 
yee 
yee 
yes 
yes 
yee 

508 
193 

0 
226 

0 
440 

0 
1,328 
2,166 

190 
880 

0 
__ o 
6,920 

Page 2 of 2 

Alternative 4 
(DacommlHioning) 

N/A 

N/A 

Releases based on inflows and reservoir rule curve (table 2-4). Expected flow after 6 years would be 2,900 cfa, with an average flow of 782 cfa and an interim flow of 240 

cfs. 
783 cf& if decommissioned with dam in place; 784 cfs if dam removed. 

N/A = not applicable 
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Table 2-2. Stage-area and stage-storage data for Lake Cushman1• 

Surface Surface Surface Stage Area Volume Stage Area Volume Stage Area Volume (feet) (acres) (acre-feet) (feet) (acres) (acre-feet) (feet) (acres) (acre-feet) 
690 3,150 200,709 708 3,438 259,731 726 3,800 324,842 
691 3,160 203,864 709 3,454 263,177 727 3,819 328,651 
692 3,170 207,029 710 3,486 266,647 728 3,839 332,480 
693 3,180 210,204 711 3,504 270,142 729 3,858 336,329 
694 3,190 213,389 712 3,521 . ·2'f3,654' 730 3,891 340,203 
695 3,200 216,584 713 3,539 277,184 731 3,912 344,105 
696 3,210 219,789 714 3,556 280,732 732 3,933 348,027 
697 3,220 223,004 715 3,574 284,297 733 3,954 351,970 
698 3,230 226,229 716 3,592 287,880 734 3,975 355,934 
699 3,240 229,464 717 3,609 291,480 735 3,996 359,919 
700 3,310 232,739 718 3,627 295,098 736 4,016 363,925 
701 3,326 236,057 719 3,644 298,734 737 4,037 367,952 
702 3,342 239,391 720 3,682 302,397 738 4,058 372,000 
703 3,358 242,741 721 3,702 306,089 739 4,079 376,069 
704 3,374 246,107 722 3,721 309,800 740 4,093 380,155 
705 3,390 249.489 723 3,741 313,531 741 4,113 384,258 
706 3,406 252,887 724 3,760 317,282 742 4,133 388,381 
707 3,422 256,301 725 3,780 321,052 

Source: Tacoma; 1995a, modified by the staff. 

Dam No. 2, approximately 2 miles downstream from Dam No. 1, was built in 1929 and 
1930 and consists of a 230-foot-high concrete arch dam impounding Lake Kokanee. Tacoma added 
a third turbine generator in 1952, increasing capacity of Powerhouse No. 2 from 54 MW to 81 
MW. Between Dam No. 1 and Dam No. 2, Tacoma maintains a small diversion st!Ucture on 
McTaggert Creek that currently diverts flows from upper McTaggert Creek through Deer Meadow 
and into Lake Kokanee. The diversion structure consists of an earthen dike with a diversion 
opening on the left bank leading to a culvert under FS Road No. 2340. An open canal carries the 
diverted water into Deer Meadow where the natural drainage pattern leads into- Lake Kokanee. The 
diversion dike is penetrated by an 8-inch-diameter pipe to provide a bypass flow into McTaggert 
Creek. The diversion was originally designed to continuously bypass at least 2 cfs, but the bypass 
system is subject to clogging and generally passes less than 2 cfs. The bypass intake structure is a 
wooden box with a steel rod trashrack. 

Lake Kokanee, which is much smaller than Lake Cushman, has a surface area of about 
100 acres and a gross storage capacity of 8,000 acre-feet. At full pool (elevation 480 feet), Lake 
Kokanee backs up to the Powerhouse No. 1 tailwater. A gated spillway structure abuts the dam on 
the right side. The power intake is on the left abutment. The power intake leads to a 17-foot
diameter pressure tunnel that extends 2.5 miles to a steel surge tank and three 12-foot-diameter, 
1,350-foot-long steel penstocks. The penstocks connect to Po~erhouse No. 2 situated on the 
shoreline of Hood Canal. 

Powerhouse No. 2 contains three turbine-generator units with a total installed capacity of 
81 MW and a maximum hydraulic capacity of approximately 2,700 cfs. The third turbine-generator 
unit was installed in 1952 and increased the capacity from 54 MW to 81 MW. A switchyard 
adjacent to the powerhouse is the tie-in point for the Dam No. 1 transmission lines. From this 
switchyard, two 115-kV transmission lines extend southward from Powerhouse No. 2, along Hood 
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Canal, eastward across the Skokomish Emw:y, to and across North Bay, and then tie into Tacoma's 
integrated transmission system at the Vaughn Tap, just east of Allyn on the Kitsap Peninsula. The 
transmission line right-of-way (ROW) is typically 100 feet wide and covers a total area of 
approximately 325 acres over its entire 26.8-m.ile length. 

The proposed project. boundary for relicensing the Cushman Project. encompasses all of the 

project works, including the transmission line running to the Vaughn Tap on the Kitsap Peninsula. 
The project. boundary around most of Lake Cushman has been defined as the 742-foot contour, 
which is 4 feet above the normal maximum operating level. Lands within the 742-foot contour 
include approximately 14 acres of FS land administered by the Olympic National Forest (ONF), and 

about 20 acres of NPS land that is part of a 30-acre parcel proposed for a land exchange between 
Tacoma and NPS (section 1.2). 

2.2 Project Operation 

The Cushman Project. is operated to produce electrical power. Project. operations are 
designed to provide load-following and meet peak-demand period needs. As part of the PNCA, 
project operations are coordinated with the operations of other utilities to meet regional firm 
capacity needs. The project. reservoirs are also used extensively for recreation and to provide 
incidental flood control benefits. 

The estimated mean annual flow of the North Fork at Dam No. 2 is approximately 784 cfs 
for the peridd of record October 1967 through September 1989. Lake Cushman's usable storage 
capacity is 372,000 acre-feet. By storing water in Lake Cushman and diverting it to the 
powerhouses when needed, the project provides firm capacity, peaking power, and flood attenuation. 

Both project reservoirs are operated according to reservoir operating criteria that form a rule 

curve (table 2-3). The rule curve coordinates the outflows and inflows of the two reservoirs. 

Table 2-3. Lake Cushman rule curve, in feet. 1 

Month Minimum Typical Maximum 

January 690 716 729 

February 690 717 729 

March 700 721 734 

April 710 729 736 

May 710 732 738 

June 720 738 738 

July 720 738 738 

August 720 738 738 

September 710 727 733 

October 710 717 727 

November 700 712 724 

December 700 714 726 

Source: Tacoma, 1993a. 
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Under normal operating conditions, Lake Cushman is kept full most of the summer at the 
normal maximum level of 738 feet. The reservoir is gradually drawn down from about August 16 
through November 30 to enhance power production by minimizing spills during subsequent high
flow periods. This water management strategy also provides storage space for flood control. 
During this late summer and fall period, both powerhouses are generally operated 24 hours a day. 
By late November the lake reaches its lowest elevation (typically about elevation 712 feet). During 
the winter months, the project provides both peaking and load-following capability, which is 
important to the regional power supply grid. Beginning on or about March 1, project outflow is 
decreased and the reservoir is allowed to refill. During this period, Powerhouse No. 2 is often shut 
down and Powerhouse No. 1 is only operated on an as-needed basis to provide a continuous release 
of 30 cfs at Dam No. 2. By late spring, Lake Cushman's level is gradually brought up to elevation 
738 feet. During the summer months, power production at both powerhouses is minimal, as Lake 
Cushman is kept as full as possible to maintain recreation and aesthetic values. Generation at this 
time is generally limited to nights and weekends to provide load-following. 

From 1983 to 1991, Lake Cushman lake levels were held lower than normal to ensure that 
the project could pass the P:MF until a new spillway was constructed. With the new spillway 
modifications that accommodate ,P:MF flows, lake draw-downs have returned to pre-1983 levels 
(table 2-3). 

Lake Kokanee operation typically follows inflows from Lake Cushman and rarely fluctuates 
more than 3 feet per year. Normal water surface elevation of Lake Kokanee is maintained at 
between 475 and 478 feet. 

Prior to July 1988, all discharge from Lake Kokanee was routed through the power tunnel 
and penstocks to Powerhouse No. 2. During that period, seepage and tributaries provided water to 
the North Fork channel below Dam No. 2. Since 1988, the project has been operated to pass 30 cfs 
down the North Fork below Dam No. 2. 

2.3 Tacoma's Proposal 

2.3.1 Project Facilities and Operation 

2.3.1.1 Replace Powerhouse No. 2 Turbine Runnen 

Tacoma plans to replace the turbine runners at Powerhouse No. 2 within the next 5 years. 
Tacoma expects that this action would improve efficiency by at least 4 percent over existing turbine 
performance, bringing powerhouse capacity to 84 MW. This modification would increase hydraulic 
capacity to about 3,000 cfs. 

2.3.1.2 New Powerhouse at the Base of Dam No. 2 (Powerhouse No. 3) 

Tacoma proposes to construct a new 1.3-MW powerhouse in the deep canyon at the base of 
Dam No. 2 (figure 2-1) and to release a 100-cfs MIF below Dam No. 2 (section 2.3.2). The 
powerhouse would consist of one small turbine that would utilize the 160 feet of static head to 
harness power from the 100-cfs flow releases. The intake structure would be located at an elevation 
that would provide near-optimal water temperatures for downstream fisheries. The flow line to the 
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Figure 2-1. Configuration of 100-cfs Powerhouse No. 3 under Tacoma's Proposal. (Source: Tacoma, 1993a.) 
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APPENDIXL. 
SKOKOI\,flSH WATERSHED ANALYSIS SECTION ON CULTURAL 

RESOURCES 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 





3.10 Cultural Resources 

3.10.1 Background 

Prior to the construction of Dam No. l and the reservoir, Lake Cushman was a glacially 

formed lake at a wide section of the North Fork. There is a relatively clear record of historic 

development for this area, but only limited historic resource studies have been conducted. 

Knowledge of prehistoric activities in the project region is very limited, and debate continues on the 

chronology of prehistoric cultural development. A number of different cultural resource studies 

have been conducted in the vicinity of Lake Cushman over the past decade, however, that provide 

some insight into the activities of the area's prehistoric occupants. 

The native occupants of the project area are part of a linguistic group referred to as the 

Twana ("Toanhooches" in the Point No Point Treaty of 1855). The Twana are members of the 

"Central Salish," which is part of the broader regional culture group of peoples referred to as the 

"Southern Coast Salish" (Bouchard and Kennedy, 1994). 

The traditional territory of the Twana included the entire length of the Hood Canal and the 

lands surrounding it. The northern limit of this territory was in the vicinity of Squamish Harbor and 

Port Gamble, and the approximate southern boundary was the highland between Shelton and the 

"Great Bend" of Hood Canal (Bouchard and Kennedy, 1994). The Skokomish, one of the divisions 

of the Twana, occupied the lands near the mouth of the Skokomish River in the area of the 

Cushman Project (Wessen, 1990). 

By the late nineteenth century, the Twana were encouraged to move to the Skokomish 

Reservation created by the federal government under the Point No Point Treaty of 1855. Over 

time, Twana communities eventually became one group and adopted the name "Skokomish" (CEHP 

Incorporated et al., 1994). The Tribe is currently recognized by the federal government as the 

Skokomish Indian Tribe of the Skokomish Reservation (BIA, 1993). 

The Skokomish were fishermen, hunters, and gatherers of plant matetj.al who possessed a 

considerable amount of know ledge about the resources available in their environment. They 

followed a subsistence pattern characterized by a series of movements determined by the availability 

of different seasonal resources. This included a substantial winter village located along Hood Canal 

or the lower Skokomish River and a number of dispersed smaller summer camps that supported such 

activities as plant or shellfish collecting and hunting. Most of their economic activities were 

oriented towards marine and riverine environments, while upland settings were probably of 

secondary importance (Wes sen, 1990). 

Information on the specific location and character of Skokomish settlements is limited. Work 

by Elmendorf, James, Thompson, and Bouchard provides some information on Skokomish culture 

and related physical locations within the area of potential effect (APE) of the Cushman Project; 

however, the information is often contradictory in some details. No two sources give identical 

accounts, although similarities exist. All of the sources agree, however, that most Skokomish 

settlements were located along the western shore of Hood Canal and the lower reaches of the 

Skokomish River (W essen, 1990). 

3-67 



The Skokomish continue to maintain a close association with the area. Tn"ba.l members 
reside within the project area and they continue to actively fish and hunt in the areas along the 
Skokomish River and Lake Cushman. Ethnographic studies of the Skokomish have identified 
cultural associations with specific properties in the Lake Cushman area that have lasted for over a 
century. 

Though Lake Cushman was "discovered" and named in 1852 by Benjamin F. Shaw, Euro
American settlement of the lake area did not occur until 1885. As the area settled, the primary 
focus for economic development was hunting and fishing, and sportsmen, hunters, and anglers 
comprised the majority of visitors to the area (Overland, 1992). 

In 1890, the first resort hotel, Cushman House, was constructed on the west side of the lake 
for anglers and hunters. Cushman House was joined in 1899 by the Antlers Hotel, an exclusive 
resort that was in its prime during the early 20th century when many prominent social leaders of 
New York visited. The first car trip from Seattle to Lake Cushman occurred in 1908 and the 
subsequent rise in automobile travel quickly and drastically affected the business of the Cushman 
House. Visitors would drive up and stay for the weekend only, instead of staying for weeks at a 
time (Overland, 1992). Cushman House was closed in 1914. The Antlers Hotel operated until 
1922, when it closed to make way for Dam No. I and the impoundment (Overland, 1992). 

In 1888, iron deposits were discovered in the vicinity of Lake Cushman, and, in 1890, the 
Mason County Mining and Development Company was organized. The company located several 
claims above Lake Cushman on Dry Creek that were mined for several years. The strikes were not 
as rich as first rumored, however, and the mines eventually folded (Overland, 1992). 

In 1920, the city of Tacoma filed for and was granted a lease from Mason County for a dam 
on Lake Cushman. Before construction of the dam could begin, however, the city faced a number 
of legal difficulties. In 1921, suits for condemnation of the lands required for the Tacoma power 
project began, and in the end only two of the original settlers, Russell Homan and his attache, 
Rueben Harps, remained in the area. Homan located his new home on the south side of the lake 
and lived out the remainder of his life there. The house, located on the west side of Lake Cushman, 
was inherited by Harps upon Homan' s death and was sold to Marcus Nalley following Haxps' death 
(Overland, 1992). 

Marcus Nalley, the founder of Nalley's Fine Foods in Tacoma, Washington, also acquired 
property near the mouth of the Skokomish River to develop duck hunting habitat and to operate a 
dairy farm. Nalley significantly altered his property by constructing three levees that claimed an 
additional 600 acres of land from tideland (Tacoma, 1995b). Prior to Nalley's ownership and 
through the end of the 19th century, the Nalley property was the site of the Skokomish Reservation 
Agency and a boarding school (Tacoma, 1995b). 

Two construction camps were built to house and feed the workers brought in to construct the 
Cushman hydropower facilities. Camp A was located above Lake Standstill and served workmen at 
Dam No. 1. Camp B, which served workers from Powerhouse No. 2, was located along Hood 
Canal near Potlatch (Tacoma, 1995b). 

Land clearing for the dam began in 1920 and it took 6 years to complete the project. Upon 
completion, the dam was 50 feet thick at the base, tapering to 8 feet at the top. It stretched 770 feet 
in length across a broad, deep, rock-walled canyon and formed the second largest reservoir in the 
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west, ten times larger than the original Lake Cushman (Overland, 1992). The power plant started 
generating electricity in May 1926. 

Between 1935 and 1937 the Civilian Conservation Corps (CCC) established "Camp 
Cushman" at the southern end of Lake Cushman to provide housing and training for CCC workers. 
CCC teams worked primarily within FS lands in the Staircase Road area and ran telephone lines and 
improved trails to aid in land management and protection. 

3.10.2 Cultural Resource Studies in the Area of Potential Environmental Impact 

3.10.2.1 Archeological. Studies 

Archeological research on the Olympic Peninsula of Washington is a recent phenomenon. 
No regional research design has been developed to coordinate and/or integrate the archeological 
investigations that have taken place (CEHP Incorporated et al., 1994). Three separate cultural 
histories have been proposed by different researchers. Though all three address the peninsula as a 
whole, they all rely on data and insights obtained from archeological investigations conducted 
elsewhere on the southern Northwest Coast. The three proposed histories share some basic 
elements: each suggests a lengthy period of limited cultural change during the first half of the 
Holocene with the greater rates of change occurring in the second half of that period. Furthermore, 
each of these reconstructions is viewed as a sequence that begins with hunting and gathering 
foragers and ends with hunting and gathering collectors. It is speculated that the changes in 
behavior occurred as a result of shifts in residence patterns, food storage behavior, and the intensity 
and emphasis of food procurement. It is unclear, however, when and why the transition occurred 
( CEHP Incorporated et al. , 1994). 

A number of archeological investigations have occurred within the project area in the past 
that identified sites within the APE. Although the previous surveys offer little insight into the area, 
they have demonstrated that archeological resources are present although not numerous (CEHP 
Incorporated et al., 1994). Areas surveyed on Tacoma property directly related to the Cushman 
Project include: 

• the Lake Cushman Basin; 

• the Lake Kokanee Basin; 

• 

• 

• 

• 

• 

the area surrounding Dam No. 1 and Powerhouse No. 1; 

the spillway; 

the area surrounding Dam No. 2 and Powerhouse No. 2; 

the power tunnel between Dam No. 2 and Powerhouse No. 2; and 

the transmission line corridor between Powerhouse No. 1 and No. 2 (CEHP Incorporated et 
al., 1994). 

Additional surveys between June 1994 and June 1995 covered the following areas proposed 
for recreation enhancements: 
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• Dry Creek Trailhead; 

• Big Creek Campground; 

• LCSP; and 

• Hood Canal Recreation Parle 

Th,e archeological sites identified by the surveys can be grouped into three specific 
geographic portions of the project area: the reservoirs, the transmission line corridor, and the 
Skokomish River-Hood Canal. Of the nine identified sites, only 45MS100 and 45MS105 were 
found to be potentially eligible for listing in the National Register of Historic Places. 

Four of the sites (45MS100, 45MS101, 45MS102, and 45MS105) appear to be broadly 
contemporaneous and show evidence of relationships from the same or very closely related cultural 
system. Analysis undertaken as part of the investigations for relicensing suggests that differences in 
assemblage contents may reflect differing site functions (Wessen, 1993). 

Site 45MS 100 contains evidence of multiple similar occupation episodes and probably 
represents a seasonal residential camp that was occupied repeatedly over a considerable period of 
time. Based on materials found, the site was probably a hub for nearby extractive locations. 
Activities such as stone tool manufacture, hunting, and processing of game occurred at this hub, and 
the broad range of scrapers and other unifacial tools found suggest that various organic materials 
were processed as well (Wessen, 1990). The site's occupants appear to represent an early hunting 
and gathering culture, referred to as Old Cordilleran or Olcott. Wessen (1993) concluded that the 
site has the ability to yield information important to the prehistory of the region and can be 
considered a significant resource under Criterion D of the National Register. A National Register 
nomination form has been completed for this site. Though the area in which this site is located is 
undeveloped, it is being affected by the ongoing use of all-terrain vehicles when the pool level is 
low (CEHP Incorporated et al., 1994). 

Sites 45MS101, 45MS102, and 45MS105 appear to have been more concentrated, short-term 
occupation sites that were likely to have been associated with 45MS100 (Wessen, 1993). Site 
45MS105 has been recommended as eligible for inclusion in the National Register and a nomination 
form has been prepared. Sites 45MS101 and 45MS102, both in the vicinity of the Dam No. 1 
spillway, were affected by modifications to that structure in the late 1980's (Welch, 1991) and have 
been determined to be ineligible (Tacoma, 1994a). 

The three isolated finds were prehistoric lithic materials consisting of one interior flake, a 
bifacial blank, and a split cobble core. All three were found within the Lake Cushman draw-down 
zone (Wessen, 1993). 

No organic materials suitable for dating were found, but dating of the sites based on stylistic 
comparisons with materials recovered from throughout the Pacific Northwest region indicates they 
were active during the Early to Middle Holocene period or between ca. 8,000 and 5,000 years 
before present (Wessen, 1993). 

The two archeological sites located within the transmission line corridor between Powerhouse 
No. 2 and the City of Tacoma, 45MS51 and 45MS56, represent late prehistoric to early historic 
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occupations (Wessen, 1993). Site 45MS51 is a shell midden in the vicinity of the Skokomish Fish 
Hatchery, and 45MS56 is the location of an "1873 Indian House" and shell midden, both at Annas 
Bay (Wessen, 1993). It is unclear whether or not the proposed project would affect these sites. To 
date, only Phase I surveys have occurred on these sites and no determinations of eligibility have 
been made (CEHP Incorporated et al., 1994). Site 45MS107 is highly disturbed and deemed 
ineligible (CEHP Incorporated et al., 1994). 

Surveys along the North Fork, mainstem, and Annas Bay are incomplete (major portions of 
the mainstem are in private ownership and permission for surveys was not obtained). Past survey 
and geomorphic investigations suggest that erosion and siltation along the Skokomish River have 
significantly affected archeological resources. The ethnographic and historic record, however, 
suggest that significant sites are likely to be deeply buried in the river delta (CEHP Incorporated et 
al., 1994). Two sites, 45MS53 and 45MS108, have been located in this area. 

Site 45MS53 is a prehistoric shell midden located along the eastern margin of the Skokomish 
Delta. The site was originally identified by Kennedy in 1979 and re-surveyed in 1993 by Wessen 
and Chesmore who determined that portions of the site are still intact. Site 45MS108 is a deeply 
buried prehistoric shell midden located near the modem Skokomish River channel. Both sites will 
require further examination before determinations of National Register eligibility can be made. 

3.10.2.2 Ethnographic Studies 

Ethnographic studies of the Skokomish people have been compiled by a number of 
researchers, starting with the Reverend Myron Eells, a missionary assigned to the Skokomish Tribe 
in the late 1800's. The available studies include 19th and 20th century reports spanning more than 
l 00 years. Most recently, Bouchard identified 72 ethnographic sites of historical importance to the 
Tribe (Tacoma, 1995b). 

Based on his research, Bouchard has recommended that three Traditional Cultural Property 
(TCP) districts be established: The Skokomish Settlement Sites TCP District, which includes the 
locations of historical Skokomish settlement sites along Hood Canal from Potlatch to Enati Creek; 
the Skokomish Resource Procurement Sites TCP District, which includes traditional resource 
procurement areas in the tidelands between Enetai and Union and including the tidelands at the 
mouth of the Skokomish River; and the Skokomish Salmon Fishing Sites TCP District that includes 
traditional fishing sites from the mouth of the Skokomish River to its confluence with the North and 
South Forks (Tacoma, 1995a). Of the properties included in the districts, only one of the settlement 
sites, two of the procurement sites, and five of the salmon fishing sites are within the project area. 
Nomination forms for the National Register of Historic Places have been completed by Tacoma for 
each of the three districts. 

In addition to those properties included in the proposed TCP districts, Bouchard also 
identified a number of other properties that warrant further attention. The North Fork, one of the 
other properties, was identified as a traditional location for fishing, hunting, and trapping. Although 
fish populations declined substantially on the North Fork following ,the construction of the Cushman 
dams, the Skokomish still consider this to be an important hunting area (Tacoma, 1995b). 

A Programmatic Agreement (PA) has been executed to protect TCPs and traditional land use 
areas of the Tribe (FERC et al., 1994). The PA requires Tacoma to identify TCPs of importance to 
the Tribe in the APE by direct and indirect impact areas and to provide sufficient information on 
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these properties to apply the Register's criteria for evaluation, subject to the constraints of the 
Protocol and Confidentiality Agreement (FERC et al., 1994). The PA also provides the protocol for 
agency consultation and review to ensure compliance with Section 106 of the National Historic 
Preservation Act, as amended. 

3.10.2.3 Historic St1Uctures 

A number of structures relating to a variety of historical activities in the Lake Cushman area 
have been identified as potentially significant. Though the historical development of Mason County 
has much in common with other Puget Sound communities, there are some unique elements that are 
important in determining the significance of specific resources. The history of Lake Cushman as a 
resort community for "remittance men," or easterners escaping East Coast urbanization and 
industrialization, is one such element. The properties on which the Antlers and Cushman House 
hotels were located were flooded following the construction of Dam No. 1. Site investigations 
conducted by Tacoma maintenance personnel found no evidence of the cabin rumored to contain 
remains of the Homan/Harps cabin (Tacoma, 1995b). 

The Nalley property contains no standing structures from Marcus Nalley's ti.me, aside from 
the levees constructed by Nalley. Recent surveys of the levees indicate that the dikes have not been 
maintained and do not retain integrity. They are therefore not considered eligible for inclusion in 
the National Register of Historic Places (Tacoma, 1995b). 

Additional surveys by Tacoma found no evidence of the Dam No. 1 construction camp, nor 
was evidence found of the CCC Camp Cushman. Three log bridges were identified on Old 
Staircase Road that appear to be from the period when the CCC was active in the area (Tacoma, 
1995b). Further work is required to determine the significance of the bridges and Old Staircase 
Road and their connection to the CCC. 

The "Cushman Hydroelectric Power Plant No. 1" and "Cushman Hydroelectric Power Plant 
No. 2" (so designated on the National Register Nomination forms) were listed in the National 
Register of Historic Places on December 15, 1988 as significant examples of medium head 
hydropower technology in the West from the 1920's and early 1930's. Beginning with the 
construction of Powerhouse No. 1, the hydropower facilities have played a significant role in the 
history of Lake Cushman and the development of the Tacoma vicinity (CEHP Incorporated et al., 
1994). 
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Section 3 Past and Current Conditions 

3.1 CULTURAL RESOURCES 
Jack Janda • USFS • Module Leader 
Greg Pavel • Skokomish Tribe 
Teresa Barron - Skokomish Tribe 

INTRODUCTION 

Purpose 

The intention of this module is to inform the land manager of historical and archaeological uses of the watershed, 
and to identify areas of cultural significance, so as to determine how land management activities will not adversely 
affect these resources. 

Background 

Cultural resources have been identified using the Bureau of Land Management (ELM) definition, which embraces 
any cultural property and traditional lifeway value as defined below: 

(1) Cultural Property: A definite location of past human activity, occupation. or use identifiable through field 
inventory (survey), historical documentation, or oral evidence. Toe term includes archaeological, historic, 
or architectural sites, structures, or places with important public and scientific uses, and may include 
definite locations (sites or places) of traditional cultural or religious importance to specified social and/or 
cultural groups. Cultural properties are concrete, material places and things that are classified, ranked, 
and managed through the system of inventory, evaluation. planning, protection. and utilization described 
in this Manual Series. 

(2) Traditional Lifeway Value: Toe quality of being useful in. or important to, the maintenance of a specified 
social and/or cultural group's traditional systems of (a) religious belief, (b) cultural practice, or (c) social 
interaction, not closely identified with definite locations. Another group's shared values are abstract, 
nonmaterial, ascribed ideas that one cannot know about without being told. Traditional lifeway values arc 
taken into account through public participation during planning and environmental analysis. 

Cultural resources identified in this report include those significant to Native Americans, past, present, and future, 
and historic non-Indian uses such as homesteads, cabins, logging and mining camps. Work by Elmendorf and 
Kroeber (1992) was used almost exclusively for Native American historical perspective, but was supplemented by 
Righter (1978a,b), which was used almost exclusively for the non-Indian historical perspective. Records from the 
Washington State Office of Archaeology and Preservation were also examined. Descriptions of significant sites 
noted by Righter (1978 a,b), a National Register Nomination Form of Historical Places (1976), and those identified 
in SHPO files are listed in Appendix, Table 3.lA. Toe Skokomish Tribe was consulted during the completion of 
this project. 
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ETHNOGRAPHY 
Prior to 185S, one known community used the Skokomish watershed: the Twana (present day Skokomish Tribe) · (Righter 1978a) (Appendix, Figure 3. lA). At the time of historic contact the Twana occupied the Lake Cushman 
area and the Hood Canal drainage. Of the many different groups within the Puget Sound area the Twana were the most significant users of the South Fork Skokomish watershed. For this reason, the following discussion focuses on the Twana. 

The Twana people were not a "tribe" or "band" of Indians in the sense of today's tribes. The Twana were a speech community composed of several villages which spoke Twana as their primary language, sharing common customs and a common territory (Elmendorf and Kroeber, 1992). The name of the Twana people is based on their common language "'Twana Speaking". 

The winter village community was the only definite social unit of Twana people (Elmendorf and Krocber, 1992). 
Winter village locations were based on food availability, with consideration to protection from winter storms 
(Elmendorf and Kroeber, 1992). With the exception of the Skokomish, who had several villages in the Skokomish drainage, most Twana settlements were located at the mouths of salmon streams or near the canal shores. These 
villages were inhabited year round by at least some residents (Righter 1978a, Elmendorf and Krocbcr, 1992). Each village contained several large houses, smaller structures and often a potlatch house (Elmendorf and Krocber, 1992). The village was named based on the geographic location and the people became known as the people of that village (i.e., people of such-and-such site) (Elmendorf and Krocber, 1992). 

The Twana as well as other communities followed seasonal food gathering patterns which were centered around the winter village. The Twana people were primarily of the saltwater culture type (Elmendorf and Kroeber, 1992), 
meaning food gathering activities were oriented toward gathering food from the shoreline or marine waters. This activity was not exclusive, salmon runs were definitely used, as were upland food sources (Elmendorf and Kroeber, 
1992). Small groups of the community dispersed over a wide territory during the summer to fish, hunt, and gather shellfish and wild plants (Gunther, 1927, Elmendorf and Kroeber, 1992). During this semi-migratory existence 
the people lived in small, pole-framed, mat-covered structures or lean-to shelters (Elmendorf and Krocber, 1992). 
Elmendorf identifies the Twana as the people occupying the entire Hood Canal drainage before and at the time of white contact. "These people called themselves collectively tuwa'duxq, commonly anglicized as Twana, and spoke a Salishan language unintelligible to neighboring Indian groups. The Twana were a speech community, sharing 
largely common customs and a single drainage area territory ... " (STC, p. 255) (James, K. 1979). Elmendorf 
identifies nine Twana winter village communities existing before and during 1850. He defines village 
communities as follows: "Village communities were populations who annually l(>Ok up-winter residence in plank 
houses at single sites. The personnel of each of these winter village communities was definite and constant Each person had permanent membership in a particular village community." (STC, p.306). (James, K. 1979). The 
village communities were Dabop (Dabob), Quilcene, Dosewallips and Duckabush in the northern pan of Hood 
Canal; Hoodsport, Skokomish and Vance Creek in the vicinity of Hood Canal's Great Bend and the Skokomish 
River Basin; and Tahuya and Duhlelap in the southeastern area of Hood Canal. 

The Skokomish, whose name became that of the reservation following the Treaty of Point-No-Point, were one of 
the Twana village communities. Eight of the Twana village communities occupied single sites with two to four 
large, gable-roof plank houses and a number of houses of the single-pitch "shed" type (STC, p. 258). However, the 
Skokomish community occupied five or more house sites along the north fork and mainstem of the Skokomish 
River and on the shoreline of Annas Bay. Elmendorf refers to the Skokokmish as an "extended winter-village 
community," on the basis that different Skokomish house groups acted as one community in both social and 
economic activities (James, K. 1979). 

Throughout Western Washington anthropologists have identified two main culture types, one oriented toward the inland environment and the other toward saltwater. Elmendorf found the majority of the Twana communities were of the saltwater type. Their villages were located on the shore of Hood Canal, usually at the mouth of salmon 
streams. They concentrated on saltwater food supplies, as well as river fishing and inland hunting. The Vance 
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Creek people were one of the Twana groups that Elmendorf identified as an inland culture. "The Vance Creek 

people were entirely inland and riverine in habitat, accorded a relatively large role to the hunting of land animals 

and acquired saltwater food products only by trade and not by summer gatherings." (STC., P. 2S6) (James, K. 

· 1979). Elmendorf also found that the Twana language reflected the grouping of Skokomish with "salt water 

peoples" while Vance Creek people, like their non-Twana neighbors the Satsop, were termed "people of the 

interior" (STC., p. 2S6). 

Use by Native Americans in the lower reaches of the Skokomish is well documented. This use likely occurred 

inland and up river although verification is not as well documented. A pre-historic site has been inventoried in the 

vicinity of the upper headwaters of the South Fork Skokomish River (Olympic National Park. Bergland, Eric O., 

personnel communication. 1987 with T.I. Notenboom) and two things seem clear: a) pre-historic use indeed 

occurred inland; and b) this use probably wasn't intensive and generally associated with hunting forays, trading, 

and religious or ceremonial events. Lt. O'Neil's expedition gives some amount of testimony to this theory. No 

mention is made, throughout their entire accounts of exploring the Olympic Peninsula interior, of encountering 

Indians or evidence that would suggest much use. In many instances, hopes to find Indian trails and travel to ease 

the arduous exploration. were met with disappointment 

Other sites of historical significance have been documented by Elmendorf and Kroeber (1992) during the early 

1900's (Elmendorf and Kroeber, 1992) (Table 3.1.1) (Appendix. Table 3.lA) Information on these sites were 

conveyed to Elmendorf and Kroeber (1992) by Indian informants born in the 1860's. Where appropriate, site 

names given by Waterman are listed along with Elmendorf and Kroeber ( 1992) or alone if a definite match did not 

exist. In some instances, Elmendorf and Kroeber (1992) listed the significance of these areas. Table 3.1.1 does not 

include the native word for _these sites. If more information is required the reader is directed to Elmendorf and 

Kroeber (1992). In many cases the significance of the area was not listed, however, any area given a site name is 

likely to be of significance to the Twana community. All the site names are located on or near the shores of the 

Hood Canal and the Skokomish River drainage. This does not reduce the possible significance of inland areas, but 

reflects the salt-water culture of these people. Additional areas of cultural importance to the Skokomish Indian 

Tribe were provided by Greg Pavel and are identified in Table 3.1.2 and Table 3.1.3. 

Elmendorf and Kroeber (1992) state that "food resources, in approximate order of importance, were fish, sea 

mammals, mollusks, waterfowl, land game, and vegetable products". Important fish included four species of 

Pacific salmon (chinook. coho, chum, and pink) and steelhead trout. Most salmon catches occurred in the river 

using weirs and associated dip nets, and harpoons (Elmendorf and Kroeber, 1992). Saltwater trolling and netting 

were of minor importance, but yielded salmon, skate, sole, flounder, rock cod, and, in the northern canal, halibut. 

Herring were trapped in tidal shore enclosures and roe collected on brushwood sunk offshore (Elmendorf and 

Kroebcr, 1992). 

Salmon were an important component of Twana culture and certain rituals had to be followed while fishing in the 

river (Elmendorf and Kroeber, 1992). The river had to be kept clean before salmon started running. No rubbish or 

food scraps could be thrown into the river, nor could canoes be baled out in the river. Each season the tribe 

celebrated the catch of the first salmon. The salmon was specially cared for prior to cooking and all members of 

the community ate from this salmon. The bones were then returned to the river following cenain rituals. Salmon 

was dried or smoked and stored for the winter, during which it was the main staple. Other less common fish, such 

as skate and halibut, were cooked and eaten immediately. 

Important mollusks included clams (littleneck or rock clam; butter clam; horse clam) cockles, geoduck. oysters, 

and mussels. Octopi, crabs and barnacles were also obtained (Elmendorf and Kroeber, 1992). The presence of 

shell middens provide insight as to the importance of these resources to the Twana communities. 

Land animals were an important food source for most Twana groups espcciahy the Vance Creek people 

(Elmendorf and Kroebcr, 1992). Common game animals included elk. deer, black bear, mountain beaver, beaver, 

and muskrat Elk in particular were culturally significant. Each year the Twana groups had communal elk drives. 

The first elk killed was ritually cooked and eaten by all participants in the hunt. The bow and arrow was the most 
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common tool used for hunting. Clubs, spears, nets, pitfalls, loop snares, and dead falls were also used. Dogs were used to trail or drive deer during hunts. 

Plant products were also impon.ant for subsistence. In addition, they were highly important for utenscls, clothing, tools, lodging, and canoes. Table 3.1.4 lists native uses of plants known to ocxur within the Skokomish watershed. The specific usc of these plants is noted as food, materials, etc. and the groups (Twana) likely to usc each of these plants is also included. These materials were summarized by Dave Peter of the Olympic National Forest using ethnobotanical references (Gunther, 1974; Turner, 197S; Turner, 1979). This list was also examined and verified 
by Karen James and Bruce Miller. Karen James is a cultural anthropologist who has worked with the Skokomish Tnbe. Bruce Miller is a Skokomish Tribal member and is knowledgeable with regard to Native American customs and uses of natural resources. Righter (1978a) suggests that some controlled burning took place in order to 
maintain open areas where berries and camas could grow and which likely attracted deer and elk, which were 
hunted. 

Other possible uses of the Skokomish watershed included spirit quests and burial grounds. Guardian spirits were the center of spiritual life of the Twana. Any individual could undertake a spirit quest in order to obtain a 
guardian spirit During the spirit quest the person would go inland for a specific length of time and generally to a specific location. Some of these inland sites may have also been used as ceremonial sites (Elmendorf and Kroeber, 1992). Information regarding the ceremonies and locations is practically nonexistent because they were sac,;ed. The dead were often buried in canoes, in the ground or in grave houses, probably near the permanent village 
locations (Elmendorf and Kroeber, 1992). 

Table. 3.1.1 - List of significant cultural sites within the South Fork Skokomish Watershed (south fork and main stem). These sites are on tidelands fronting the Skokomish Indian Resen-ation and are associated with resource gathering areas important to the Skokomish people. All are within camping areas with 
ethnographic place names, suggesting the permanence and importance of the sites to the archaeological record. 

Site Number 
Description 

4SMS38 Shell Midden. Identified in 1949 (Howard. 1949a). 

4SMS46 Resource Procurement Site. This site was extensively disnubed by erosion when it was 
recorded by Howard (1949b). Located on Oyster Bay, the site contained several 
projectile points and portions of it could be seen along the shoreline for ISO yards. 

4SMS50 Shell Midden. Large shell midden that lies within the eastern half of Potlatch State Park 
The cultural deposit was comprised of stone artifacts, shell, fire modified rock, dark 
organic matrix. The area encompassing 4SMS50 is between two villages and appears to 
have been fonner seasonal camping areas which became villages after the reservation 
was established. 

4SMS5I Shell Midden. This site appears to be associated with 4SMSSO and is probably a fonner 
portion of a larger midden which has eroded. 

45MSS5 Petroglyph Site (Not located). Ethnographic reports by Eells (James, 1993:80) and 
Elmendorf (1992:38) report the existence of a petroglyph in the vicinity ofEnetai Creek. 

45MS56 Historic Dump/Shell Midden Site. Located along Anna's Bay that represents separate 
occupations, one hunter-gather and the other historic (Kennedy, 1979). 
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Table 3.1.2 -The following sites were provided by the Skokomish Indian Tribe (Teresa Barron and Greg 
Pavel, (1-13-95). Only sites within the south fork and the ma.in stem of the Skokomish Watershed Analysis 
Unit are identified (Sites 9 through +26+ and site 35). 

Site Description 
Number 

9 kwakwa'tsaqs, "point between". This was a camping site on the point of land between the North 
and South Forks of the Skokomish River, just above the village ofyila'lqo (Elmendorf 1960:35). 

10 yila'lqo. During the mid-1850's, yila'lqo was the largest Skokomish village. yila'lqo was located 
just below the forks of the Skokomish River, about nine miles upriver from saltwater. Dawhiluk 
was the head man at yila'lqo and was in charge of a fish trap a short distance downstream from the 
forks. Dawiluk signed the treaty of Point No Point on January 29, 1855 as leader of all Skokomish 
communities. (1)he yila 'lqo headman was recognized as a community leader by the other people in 
the Skokomish drainage. A fish weir was located below the village; a graveyard nearby was used 
by people all along the river (Elmendorf 1960:35). 

11 c'ac'a'q'pay "fir tree" (literally, "spear-shaft tree") 

A camping site on the north bank of the Skokomish. about 1/4 mile above pasa' dilics. Fir trees 
grew there in the river bottom. It was a good site for spearing salmon. 

12 pasHudilicHs "burnt-off ground"(?). The word is from pa's, "bum". A large sandbar along the 
north bank of the Skokomish; a fishing place but no settlement about 3/4 mile above site #13. 
(Elmendorf, 1960:34). Game Department Fishing access? 

13 c'aq'lqo. A creek emptying on the north bank of the river, with no settlement "l mile" (HA), 
probably slightly over 1/2 mile, above no. 14 (Elmendorf, 1960:34) (Identified as a flat near the 
forks of the Skokomish by Watennan, 1920). 

14 bwc'bcbc. A fishing site on the south bank of the Skokomish in a slough or side channel. Given 
by HA as "4" miles above no. 15. Possibly near the mouth of Weaver Creek (Elmendorf, 1960:34). 

15 sp'up'c'qs (from sp'a', "fart"). A camping site on the north bank of the Skokomish. near the 
Sunnyside bridge and the present west boundary of the Skokomish reservation. This was the second 
fish trap upstream from the river mouth as identified by Elmendorf. In the 1850's the weir was 
supervised by da'xwilaq, one of the Skokomish signers of the treaty of Point-No-Point (Elmendorf, 
1960:34). 

16 sta'q "logjam". A camping site on the north bank of the Skokomish. where the old road of the 
Olympic highway crossed the river. Given by HA as "4 miles" above no. 17, assa. 'wel; the actual 
distance is about 3/4mile. (Elmendorf, 1960:34). 

17 sxWuQWwibl "portage" (from sa'wi'l, "cany canoe"). A camping site on the north bank of the 
Skokomish. "4 miles" (HA) above no. 18, duxwt'a'laqbed; more likely less than 1/4 mile 
(Elmendorf, 1960:34). 

18 duxwT'a'laqbud "place where one eats mussels out of the shell." A camping site and after 1860 
possibly a permanent settlement slightly over 1 mile above no. 19, on the north bank of the 
Skokomish. near the mouth of Purdy Creek. This was the site of the first salmon weir encountered 
in going upstream; it was the earliest trap to be set up each year. The site was just above the limit 
of tide water (Elmendorf, 1960:33-34). 

19 TLabaqayaqWu "yew tree creek". A creek emptying into the Skokomish River on its south side, 
and a camping site at the creek mouth. about 3/4 mile upstream from the brid2e on State Highway 
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106. This was the site of a State fish hatchery in 1938 (Elmendorf. 1960:33; Waterman, 1920). 

20 busQalaXad "having a stockade". A camping site on the west (l) bank of the Skokomish, less 
than 1/2 mile upriver from no. 21, "restless house", near the site of a fonner reservation school 
(Elmendorf, 1960:33). Identified by Waterman as on the west bank of the river (Waterman, 1920). 

21 q'wele'ba'lwaltxw "restless house". A camping site about 2 miles upriver (stream distance) from 
swi'p'la'ceb, no. 22, at a bend in the river where the current was dangerous for canoes. The 
distance (from HA) may be overestimated (Elmendorf, 1960:33). 

22 nvi'p'la'ceb (from sup'la'ceb. "go overland"). A site on the ~ bank of the main channel 1/2 
mile or less from the mouth. inunediately south of a present gun club. This was a large summer 
settlement in postwhite times. most of the people wintering at teba. 'das on the canal shore (no.36) 
(Elmendorf 1960:33; Waterman, 1920). This is where the Agency buildings were located in the 
1860's~ now the site ofNalley's headquaners. 

23 duxwqo'ted "watering place" (qo", "water"). A small creek a shon distance upstream from no. 
24, and about 1/2 mile from the mouth. The source of the creek was a spring up the hill to the east; 
its water was clear and fresh. People camping at site no. 22 came here for water (Elmendorf, 
1960:33). Watennan identified the word as meaning "to cut off"; there was a small slough here 
(Waterman, 1920). 

24 ca'alsHud (from ca"alsad, a blue clay for making a black dye used in basketry). A camping site 
on the east bank of the main (east) channel of the Skokomish, 1/4 mile above site no. 2S 
(Elmendorf 1960:33). 

25 duXadi'sc. A shallow riffle near the mouth of the main (east) channel of the Skokomish, and a 
camping site on the east bank. at "Onion Ranch." Here people biscq'a''a. waited for salmon to 
come up the river and speared them from canoes in the shallows at low tide. A trail led from here 
south to q'wpa'lalxo', a Sahewamish village at Shelton. on Oakland Bay (Elmendorf 1960:33). 
People camped here and waited for smelt runs that came up the river channels. A hole was kicked 
in the gravel just above the water line and the smelt were scooped into the hole with cedar limbs 
when they came inshore to spawn. Smelt were also caught with seines and scoops. Smelt were 
eaten fresh, but large quanities were also smoked (Miller. E. 1960:213). Large shell middens were 
discovered in this area when a road was graded in 1907 or 1908 (Hunter, P. 1977). A trail led 
south from duXadi'sHcH and other sites along the river to Sahewamish villages on Oakland Bay 
(Pulsifer, L. 1970; Elmendorf, 1960:33). 

26 qwaqwa'cHhKqo .. brackish water". The west channel of the Skokomish River, emptying into the 
canal about 1/2 mile west from the main mouth. Also a camping site on the~ side of this 
channel about 1/2 mile from its mouth (Elmendorf, 1960:33). 

+26+ sqWuqWu' "the river". The Skokomish River from the mouth of its main channel to the forks of 
the river near Mohrweis. The tenn did not refer to branches above the forks. Its derivative 
sqWu?qWub3sH. "people of the river," denoted villagers on the nonh fork of the Skokomish, as 
well as on the main stream and the canal shore at its mouth (Elmendorf, 1960:32). 

3S Wi?i?iwul. The area between Wilson's Slough and the~ channel of the Skokomish River. This 
is one of the locations at the river mouth where seal were hunted. Professional sea mammal hunters 
harpooned seal and porpoise from canoes, but seal were also taken by methods that were not 
confined to special methods. According to Louisa Pulsifer, seal hauled out of the water at 
Wi?i?'w31 and "roosted" on land. In order to return to the water. the seal had to dive or slide off a 
bank (Elmendorf, 1960:106). Mrs. Pulsifer and other Skokomish weavers have used a basketry 
design that represents the seal, their "roosting" area in the Skokomish estuary, seaweed and hunting 
spears (Pulsifer, L. - Interview 1970). 
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Table 3.1.J - Sites on the South Fork Skokomisb River and Vance Creek (Information provided by 
Skokomish Indian Tribe, 3/3/95, Greg Pavel). 

d3xWsi'QW is a Twana name for the South Fork of the Skokomish River. The Skokomish apparently did not 
have winter settlements in the South Fork valley above Vance Creek and the Forks, at least within known times, 
but the valley was important for hunting, gathering and fishing. Nile Thompson's analysis of d3xWsi'QW as 
"'peel, peel bark", perhaps relates to the importance of the valley for cedar. tSil?iqWad, a valley near the 
headwaters of the South Fork, was an important place for community elk hunts. In the fall, people traveled by 
canoe as far as the canyon on the South Fork and then walked to the hunting grounds near the Browns and LeBar 
Creek drainages. Blackberry picking was good in the South Fork valley. Cedar roots were gathered along the 
banks of the river. Kings, steelhead, coho, dolly varden and other fish were known to spawn in the South Fork, 
but not in the same numbers as the runs in the North Fork. Tribal members attribute fish run differences to the 
larger flow in the North Fork and the more variable flow in the South Fork. 

S 1. tSil?iqWad. (Twana Language Project 1979b:56). Location TI2N R05W. Valley or prairie in the upper 
South Fork of the Skokomish River. Homan Flats, LeBar and Brown's Creek drainages arc included in the 
valley. This was an important area for community elk hunts in the late summer. The meat was dried at the 
camps and cached until it could be packed out to the winter villages. A trail followed the river on the left or 
north bank. On the map he prepared for the Indian Claims Commission, Elmendorf marked this area as used for 
elk and deer hunting and berry picking. Elmendorf- Map (ICC Exhibit 135): 1956; Elmendorf 1970:178-179; 
Miller, Charles D. - Interview: .March 22, 1978; Peterson, Francis C. Sr. - January 29, 1982; Pulsifer, Louisa -
Interview: August 17, 1977; Twana Language Project 1979b:56; Wood 1976:134-135: "20 duxWsi'q'W. The 
south fork of the Skokomish River. No one lived up this stream, but the Skokomish went up to its headwaters in 
the autumn for elk hunting (see Elmendorf, MS. b, item 20). A valley, termed cil'i'qWgt, at the head of the 
south fork was the principal site of these Skokomish community hunts in August and later." (Elmendorf 
1960:35). 

S 2. LeBar Creek, TI2N RSW. Camping and fishing area near confluence ofLeBar Creek and the Skokomish 
South Fork. This was an elk hunting area (Peterson, Francis C. Sr. - January 29, 1982). 

S 3. Brown's Creek, T22N RSW. Camping site and fishing near confluence of Brown's Creek and the 
Skokomish South Fork. Spring salmon (Kings) spawned in this area. The Brown's Creek drainage is one of the 
elk drive areas. Byrd, Jim, Sr. - Interview: February 16, 1978; Dalby, Ed- personal communication: February 17, 
1978; Miller, Charles D. - Interview; .March 22, 1978; Peterson, Francis C. Sr. - January 29, 1982. 

S 4. QW31QWi'li, "cedar trees" (Twana Language Project 1979b:122). Location TilN R4W SEC 18. "33. 
Quel-que'-lai. Vance Creek. 2 houses 5 or 6 x 10 or 12 fathoms each. Many small houses." (Duwamish v USA 
- Claimants Exhibit R2: October 1927) ... 26 q'Wlq'We'li, 'cedar trees.' Vance Creek and the territory in its 
drainage. This stream empties into the south fork of the Skokomish on its south bank about 400 yards upstream 
from the confluence of the south and north forks. This was the country of the ctq'lq'We'li or Vance Creek 
People, a Twana-speaking group distinct from the Skokomish and wholly inland in habitat. The main settlement 
of the Vance Creek Twana lay in a prairie or open space on the north bank of the creek about 3 or 4 miles from 
its mouth." (Elmendorf, 1960:36). 

S 5. scHati'qWad. (Twana Language Project 1979b:24). Location TI1NR5W SEC 11. An important trade 
route followed the Skokomish River to Vance Creek and overland to the Satsop and Grays Harbor. In 1841, 
Colvocorcsses of the Wilkes Expedition observed that the Skokomish River (mapped as the Black Creek) was 
part of a travel route to the Chehalis and Columbia Rivers., Cunis 1913:13 Colvocoresscs 1852:234; Twana 
Language Project 1979a:36; Twana Language Project 1979b:24). 

S 6. ba'l?A'. (Twana Language Project 1979a:25). In 1861, Surveyor Terrill noted a granite boulder 30 feet in 
diameter and 25 feet high in the vicinity of sections 13 and 18, between R4W of TilN. On a present day quad 
map, this location is west of the Shelton Trout Hatchery and near the confluence of Kirkland and Vance Creeks. 
This was a large rock about 200 yards upstream from the mouth of cHatI'QWad (Kirkland Creek) on sA'tS3psH, 
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The Satsop trail. The rock was used as a land mark, a cache site, and was associated with a legend explaining 
why the Skokomish River changed its course from Oakland Bay to Hood Canal Richert (1964):18,22-23; Terrill 
- Survey Notes T21N, R4W: September 5, 1861:254; Twana Language Project 1979a:25. 

Table 3.1.4 - Vegetation likely to be found in the south fork and the main stem of the Skokomish watershed, 
and probable uses by Native Americans. Numbers in "type of use" columns represent the following sources: 
(1) Gunther 1974, (2) Turner 1975, (3) Turner 1979, (4) Karen James, personal communications, (5) 
Elmendorf and Kroeber (1992), and (6) Bruce Miller, personal communication. Likelihood of occurrence 
authorities are Plant Association Group (PA or Buckingham and Tisch (1979) (BT). 

SPECIES TYPE OF USE COMMUNITY USE 

Scientific name Common name food medicine materials toys chann fuel Skokomish Ukellhood of 
s Occurrence 

Abies grandis Grand Fir 3,4 1,3 4 PA 
Acer circinatum Vine Maple 1,3,4 1 1,4 PA 
Acer macrophytlum Big-leaf Maple 2 1 1,3,4 1,3 1,4 PA 
AchiUea millefolium Yarrow 1 6 PA 
Achlys triphylla Vanilla Leaf 1 3 6 PA 
Adiantum pedatum Maidenhair Fem 1 1,3 1,6 PA 
Alliumcemuum Wild Onion 1,2 1,4 4,6 PA 
~!nus rubra Red Alder 2 1,4 1,3,4 3 4,6 PA 
Amelanchier alnifolia Service Berry 1,2 1,3 6 PA 
Aquilegia formosa Columbine 1 6 PA 
Arbutus menziesii Madrona 1 3 3 1,6 PA 
Arctium minus Burdock 1 6 SUS 
Arctostaphylos uva- Kinnikinnick 1 1 1,6 PA 
ursi 
Aruncus sytvester Goat's-beard 1 6 PA 
Asarum caudatum Wild Ginger 1 6 PA 
Berberis aquifolium Tall Oregon Grape 1,2 1 1,3,4 4,6 
Berberis nervosa Cascade 1,2 1 1,3 6 PA 

OrecionQrape 
Bert>eris ap. Oregongrape 1,4 1,4 1 4,6 PA 
Carnassia quamash Common Camas 1,2 1,6 
Castilleja Northwest 1 1 
anQustifolia Paintbrush 
Charnaecyparis Alaska Yellow- 3 6 PA 
nootkatensis cedar 
Conium maculatum Poison Hemlock 1 6 
Comus nutallii Pacific Dogwood 1 1,3 3 6 PA 
Comus stolonifera Red Osier 1 6 PA 
Corylus comuta Hazelnut 1,2 1,3 1,3,6 PA 
Oicentra formosa Bleeding-heart 1 6 PA 
Echinodontium Indian Paint 3 6 PA 
tinctorum FunQus 
Epilobium Fireweed 2 1 1,3 1,3,4,6 PA 
anciustifollum 
Equisetum arvense Common Horsetail 1 3.4 4,6 PA 
Equisetum hyemale Scouring Rush 1 1 1,3,4 1,4,6 BT 
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Equisetum sp. Horsetail 1 1 1 6 PA 

Equisetum telmateia Giant Horsetail 1,2 1,3 6 BT 

F ragaria chiloensis Coastal Strawberry 1,2 1 1 

Fragaria sp. Strawberry 1 1 6 PA 

Galium sp. Bedstraw 6 PA 

Galium triflorum Fragrant Bedstraw 1 1 6 PA 

Galtheria shallon Salal 1,2,4 1 1 1,4,6 PA 

Goodyeara Rattlesnake 1,4 1 4,6 PA 

oblonaifolia Plantain 
Holodiseus discolor Ocean Spray 1 1,3,4 4,6 PA 

Ledum Labrador Tea 1,2,4 1 4,6 BT 

raroenlandicum 
UUium columbianum Tiger Lily 1,2 1,6 PA 

Lonicera involucrata Black Twinberry 1 1,3 1 PA 

Lysichitum Slwnk Cabbage 1,2 1,2 1,3,4 1 1,2,4,6 PA 

americanum 
Maianthemum False Lily -of-the- 1.2 1 6 PA 
dilatatum Valley 
Mentha sp. Mint 1 6 PA 

Menziesia ferruginea Fool's Huckleberry 1 1 6 PA 

Oemeleria Indian Plum 1,2 6 PA 
cerasiformis 
Oenanthe Pacific Water- 1 1 1 1 PA 
sarmentosa loarslev 
Oplopanax horridum Devil's Club 1 1,3 6 PA 

Polypodium Licorice Fem 2 1 4 4,6 PA 
lcilycerrhiza 
Polystichum Sword Fem 1,2 1 1,3,4 1,3 4,6 PA 
munitum 
Potentilla pacifica Pacific Silverweed 1,2,5 5,6 BT 

Prunus emarginata Bitter Cherry 1 1,3 3 1,6 PA 

Psuedotsuga Douglas fir 1 1 1,3 1 1,3 1,6 PA 
menziesii 
P1eridium aquilinum Bracken Fem 1,2 1 1,6 PA 

Pyrus fusca Western 1.2 1 1,3 3 6 PA 

Crabaoole 

Ranunculus repans Creeping 1 1,6 BT 

and SP. Buttercup 

Rhamnus purshiana Cascara 1 1 1 6 PA 

Rhododendron White 1 1 PA 
albiflorum Rhododendron 

Ribes divaricatum Coast Black 1,2,4 1 3 4,6 BT 

Gooseberry 

Ribes lacustre Swamp Currant 2 1 6 PA 

Ribes laxiflorum Trailing Black 1 1 1 BT 

Currant 

Rosa nutkana Nootlca Rose 1,2 1 3 1 BT 

Rosa sp. Rose 1 1 1,6 PA 

Rubus sp. Blackberry 1,4 4,6 PA 

Rubus leucodermus Blackcap 1,2,4 4,6 PA 

Rubus parviflorus Thimble berry 1,2,4 1 1,3 4,6 PA 

Rubus spectabilis Salmonberry 1,2,4 1 1 4,6 PA 

Rumex occidentalis Western Dock 2,4 4 BT 

Sambucus caerulia Blue Elderberry 1,2,4 1 1,3 1,4,6 PA 

Sambucus Red Elderberry 1.2.4 1 3 1,4,6 PA 

racemosa 
Shepherdia Soapberry 1,2 6 BT 
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canadens.ia 
Spiraea douglasii Hardhack 1 1,3 1 BT 
Symphoricarpos Common 1 1 1 4,6 PA albus Snowberrv 
Taxus brevifolia Pacific Y""' 2 1.2 1,3 6 PA Thuja plicata Westem Redcedar 1 1,3,4 1,4,6 PA 
Tiarella trifoliata Three-leaved 1 6 PA Foamnower 
Triglochin Arrow;;rass 5 5 BT maritimum 
Trillium ovatum Tnllium 1 1 6 PA 
Typha latifolia cat-tail 1 1,3,4 4,6 PA 
Urtica dioica Stinging Nettle 2,4 1 1,3,4 1 1,4,6 PA 
Vaccinium Big Huckleberry 1.2 6 PA 
Vaccinium Oval-leafed 1.2.4 4,6 PA ovalifolium Hucldeberrv 
Vaccinium ovatum Evg. Huckleberry 1.2,4 4,6 PA 
Vaccinium Cranberry 2,4 4,6 BT OlNCOCCUS 

Vaccinium Red Huckleberry 2,4 1 1,4,6 PA 1oarvifofium 
Viburnum edule High-bush 2,4 4,6 BT Cranberrv 
Viccia gigantea Giant Vetch 1 1 1 6 PA 
Xerophyllum tenax Bear Grass 1,3,4 4,6 PA 
Zigadenus Death Camas 1 6 BT venenosus 
zzSeaweed Seaweed 1 1 6 

HISTORY AND ARCHAEOLOGY 
The prehistory of the Olympic Peninsula can be divided into four major time periods: early prehistoric (13,000-6,000 B.P.), middle prehistoric (6,000-2,500 B.P.), late prehistoric (2500-350 B.P.), and historic (350-100 B.P.). Archaeological deposits throughout this region are tied to the Fraser River sequence of cultural development (Borden 1970, cited in Righter 1978a). Little is known about the early prehistoric period, due to changes in the coastline following glacial recession (Righter 1978a). All known sites in Washington State from this time period are located at considerable distances fonn modem shorelines. Common artifacts from this time period are shaped projectile points and knives, and pebble and heavy spall tools. Faunal remains and bone tools are rarely found from these sites, however, indications are that both terrestrial and littoral resources were utilized. Terrestrial organisms present during this period include deer, elk, bison, mastodon, and mammoth. 
Coastal developments for the middle prehistoric time period are unknown south of the Strait of Georgia (Righter, 1978a). However, several cultural developments are attnbuted to this time period in mainland and island areas north of Puget Sound and in the Cascade Mountains (Righter 1978a). In these areas, coastal sites are characterized by ground-stone implements as well as the earlier artifacts, such as projectile points and knives, adzes, and cclts (Righter 1978a). Bone, antler, and ground shell implements are also present. The presence of toggling harpoons indicates that marine resources such as sea mammals were exploited in coastal areas during this time period (Righter, 1978a). 

Cultural developments for the late prehistoric time period have been studied intensively (Righter, 1978). Numerous, but relatively minor, local and regional differences are found in artifacts from this period. These di.ff erences are probably the result of resource availability across the region as well as local cultural histories 
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(Righter, 1978a). Artifacts from this time period represent a maritime-oriented culture, which is also supported by 
ethnographic records (Righter, 1978a). 

The historic time period is poorly documented in archaeological records (Righter, 1978a). The presence of trade 
goods from this time period shows probable contact with Spanish, Russian, British, and Anglo-Americans. 
Contact with European and Anglo-Americans in the eighteenth century caused a marked shift in faun.al resources 
utilized by native communities. The fur trade exploited and caused the depletion of faun.al resources in the area. 
Native populations were reduced with the influx of Euro-American diseases, for which Native Americans had not 
developed immunity. Imported tools replaced native tools, making native tool manufacturing techniques obsolete. 
The native traditional way oflife had been drastically altered by the end of the nineteenth century. Although 
spiritual traditions and native community life persisted, traditional material culture had been completely replaced 
by objects of Euro-American origin. 

There have been few, but spectacular, archaeological investigations on the Olympic Peninsula. Although 
numerous sites have been recorded, relatively few have been tested, excavated, or published (Righter, 1978a). The 
lack of archaeological sites does not indicate the lack of use in this area, but the lack of archeological surveys. As 
few records exist and little research has been done specifically on the post-contact history of Native American 
groups within the study area, this aspect of the regions's history remains poorly understood. Further research 
including oral historical research is needed to fill out this important gap in the historical record. 

Historic Use (Post-Settlement) 

Historical uses by non-Indians has been divided into three primary themes follo\\ing Righters' (1978a) 
designations. These included settlement, logging and mining. Small temporary settlements were established in 
the eighteenth and early nineteenth centuries. Although the first settlers arrived as early as the 1860's, the first 
major influx of settlers occurred between 1890 and 1895 (Righter, 1978a). Settlers took up homesteads (160 acres) 
in anticipation of making a livelihood at farming. As such, these homesteads were likely located in the lowlands. 
Most of these early homesteads were abandoned due to difficulty in getting food to market and supplies to the 
homestead. Nothing original remains of the early homesteads (Righter, 1978a). A second wave of settlers arrived 
between 1900 and 1910. These settlers were interested in timber and mining claims. 

The oldest known written reference to the Skokomish River is found in the journals of Capt. George Vancouver 
(Emma B. Richert, Long, Long Ago in the Skokomish Valley, 1965). Hayes A. Davis supplied Mrs. Richert with 
a copy of the journal, page 241, dated (1792). As explained by Mr. Davis, the DISCOVERY and the CHA 1HA.M 
had been anchored at Port Discovery while exploratory trips were made in small boats (Emma B. Rickert, 1965). 
The following is Vancouver's description of the region: 

!he habitations of our new friends appeared to be situated nearly at the extremity of this inlet, or where it 
appeared to take a very sharp turn to the S.E. still favoring our hopes of returning by the great eastern ann. 

These however vanished on landing, as we found its S.W. direction terminate in land, apparently low and 
swampy, with a shoal extending some distance from its shores, forming a narrow passage to the south-eastward 
into a cove or basin, which seemed it termination also in that direction." 

!here we found the finest stream of fresh water we had yet seen; from its size, clearness, and rapidity of which 
little doubt could be entertained of its having its source in perpetual springs. Near it were two miserable huts with 
mats thrown carelessly over them, protecting their tenants neither from the heat nor severity of the weather, these 
huts seemed calculated to contain only the five or six men then present, though previously to our quitting the boats 
we supposed a greater number of persons had been seen; those were probably their women, who on our approach 
had retired to the woods." 

!hese good people conducted themselves in the most friendly manner. They had little to dispose of, yet they 
bartered away their bows and arrows without the least hesitation, together with some small fish, cockles, and 
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clams; of the latter we purchased a large quantity, a supply of which was very acceptable in the low condition of our stock." · 

. In mentioning "this inlet" and "finest stream", Vancouver evidently had reference to Hood Canal and to the Skokomish River. The location of the Indian huts is Wlderstood to have been near the site of present-day Union (Emma B. Richert, 1965). 

As the townships indicate on the map, Skokomish Valley proper is about 10 miles long east and west, and averages one mile in width. The mileage of the meandering river and of the winding roads is of course more. The valley is comprised of three communities, Upper, Middle and Lower Skokomish. Upper Skokomish is the area between Vance Creek and the South Fork, from the Olympic foothills to their confluence, about three miles long. This confluence will be referred to simply as the Forks hereinafter (Emma B. Richert, 1965). Middle Skokomish stretches about four miles below ne Forks, its lowest reach being the Purdy Ranch now owned by William Bourgault His home is about a mile and a half below Highway 101 on the Purdy Cuttoff'road., at the junction with Old Valley Road. The remainder of the Valley is Lower Skokomish, nearing sea level so that the tides can be detected as far as the Purdy Ranch. Herc the valley widens greatly on the north side of the river, providing room for the Skokomish Indian Reservation and also for the Nalley Ranch at its delta. The greater portion of the south side of the river was originally owned and developed by the Thomas Webb family. In the Mason County Journal this Lower Skokomish district is ofter referred to as Twana (another name for the local Indians) or as Riverside. The latter was actually the name of the last residence built by Webb for his family, near the site of son Tom Webb's present home (Emma B. Richert, 1965). 

Close below the mouth of the Skokomish River is Union. the early trading center for the valley pioneers. Originally this community was designated as Skokomish for postal purposes. According to Helen McReavy Andersen. in 1890 it was channged to Union City, and to just Union in 1895. However, the "City" was a long time dying of( "I recall hearing the place called Union City after 1906," stated long time resident Emma B. Richert in 1965. Mentioned now and then in connection with Skokomish items, are Clifton, now Belfair, at the head of Hood Canal; and Eneti or Enetai at the north side of the Skokomish Reservation, marked now only by the small stream entering the Canal where Highway IO l affords the first dazzling view of the picturesque "inlet" (Emma B. Richert, 1965). 

The early 19th century saw the the Skokomish Valley abundant with old growth forest Winfield Taylor and Vincent Finch became friends and teamed up to start a logging operation. They contracted to log for Franklin Purdy in 1887 on his Skokomish property, logging with a crew of four men and using a team of horses instead of the usual oxen. It took them five months to complete the job, and when the Skokomish River was high enough to float the logs down the river they were made into a boom and towed to Port Gamble. This was one of the first independent logging operations on the canal and the beginning of an era (Jean L. Bearden, History of Hoodsport, 1987). Most logging in the late 1800's was conducted by teams of men utilizing oxen and skid roads. Loggers worked near the shores of tidewater rivers or inlets, so that logs could be floated to market Chutes and flumes directed logs downhill to tidewater wherever the terrain was suitable (Righter, 1978) (Jack McCormick & Associates, Inc., Cultural Resource Overview of the Olympic National Forest, Washington, Volume 1). 

Logging railroads started at the river mouths, where the teams initially had unloaded their logs, and worked their way upslope into the more remote forest stands. Transportation of equipment to the upland areas was difficult; thus light engines or converted street railway engines were used (Johnson, 197S:2). In the early days of railroad logging, engines were floated up shallow rivers aboard barges; then dismantled and loaded onto wagons which carried them over primitive trails to the mountains. Sometimes the engines were pulled into the hills on sleds which made their own trails as they passed. As newer equipment became available, the old obsolete donkey engines typically were rebuilt and convened to home-made locomotives. Integral to logging operations was the construction of railroad trestles and inclines. Wood trestles, constructed using pile drivers, often were built over marshy areas and rivers. As logging operations moved up the mountainsides, trestles and bridges were built over 
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steep canyons (Jack McCormick & Associates, Inc., Cultural Resource Overview of the Olympic National Forest, 
Washington, Volwne I, 1978). Maps of transportation routes are on file at the Hood Canal Ranger District office. 

· Simpson Logging Company was founded by Sol Simpson in 1890 and incorporated in 1895. Simpson was the first 
to introduce the use of draft horses to yard logs to railroad loading areas. Although a few horse teams operated as 
late as 1950, most had been replaced by steam donkeys by 1913. The site of Simpson's Camp 3, which operated in 
the Olympic National Forest between 1931 and 1946 is located in Township 23N RSW of the Shelton Ranger 
District (now the Hood Canal Ranger District). The first logging was conducted utilizing skidders: tractors in 
steep areas. During 1933 and 1934 there were 61 families at Camp 3 (Jack McCormick & Associates, Inc., 
Cultural Resource Overview of the Olympic National Forest, Washington, 1978). Most of Simpson Timber 
Company's logging was conducted on U.S. Forest Service lands in the South Fork Skokomish, Wynoochee, Satsop 
and Canyon River watersheds. Logging was conducted under provisions of the Shelton Cooperative Sustained 
Yield Unit Contract; a joint 99 year contract between the U.S. Forest Service and Simpson Timber Company 
iniated in 1947. Both Simpson and the Federal lands are managed under multiple use principles, which permit 
timber, watershed management and recreation to coexist. Simpson Timber Company Camp 3 (1930-45) was 
located in the South Fork Skokomish watershed near the existing High Steel Bridge on Forest Service Road #2340. 

Douglas-fir grew fat and tall on the Wynoochee. It also grew very old. Bushelers could count 400, 500, 600 
growth rings on a butt log. That old wood filled many orders but not all. Over on the Skokomish to the east grew 
trees 200 to 300 years old, skinnier but straight and solid. It was beautiful red fir that the U.S. Navy sought and 
bought when it replaced spars on America's oldest fighting ship, "Old Ironsides," in the 1960's. Those spars came 
out through Camp Govey (Dave James, Grisdale, 1986). Named for Arthur B. Govey, a SO-year employee who 
worked from being a skidgreaser to vice president of Simpson, the camp called Govey became the center of 
Skokornish production in 1955 and continued as one of Simpson's chieflogging points until its closure in 1985. In 
1985, severely depressed markets in the forest products industry provoked drastic changes in logging operations 
throughout the Pacific Northwest. Sawmills closed and small companies withered away into bankruptcy. Large 
corporations which had existed for decades merged, sold out or scaled down to become shadows of what they had 
once been (Dave James, Grisdale, 1986). 

Recommendations 

According to the BLM definition provided above, cultural resources may be either cultural property or traditional 
lifeways. Topographical features likely to contain prehistoric remains can be identified from ethnographic data 
and recorded sites located in the Hood Canal region and Washington State (Righter 1978a). Based on the 
ethnographic data presented here, coastlines should be considered archaeologically the most sensitive. Other areas 
that may be sensitive include riverbanks (especially where two streams join), bogs, marshy areas, and lake shores . 
Most cultural properties associated with non-natives are most likely associated with early settlements, late 18th or 
19th century logging practices and Forest Service history. Cultural sites recorded as of this iteration of the analysis 
and their significance are recorded and on file at the Skokornish Tribal Center, the Hood Canal Ranger District 
and the Washington State Historic Preservation Office. Cultural resource reports are required to be approved by 
the State Historic Preservation Officer before management activities can proceed. 

A majority of the Twana cultural resources fall under the traditional lifeways category. Species used for 
subsistence should be considered important resources. These would include, salmon, oysters, clams, herring, 
marine mammals, elk, deer, etc. Vegetative items used for subsistence, materials and medicine should also be 
considered important resources. These would include camas, wild berries, and western red cedar. Of these 
resources, salmon, oysters, clams, and elk should be considered extremely iniportant to the lif eways of the Twana 

. people. The cultural importance of salmon and elk is exemplified by the traditional first salmon and elk 
ceremonies associated with their harvest. The importance of oysters and clams for subsistence shows the 
importance of these resources to the Twana people. 
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The non-native people of this region also have developed several cultural resources associated with traditional lifeway value. These would include salmon, oysters, clams and logging. Salmon harvest, both sport and 
commercial, have become very important to the non-native community, as has the harvest of oysters within Hood 
Canal. Logging is what originally brought the second wave of settlers to this region. This industry has been a major employer and life style for residents of this area since that time. Thus, the cultural significance of this life style is also extremely important Culturally significant areas such as railroad trestles, railroad grades, old ranger stations and guard stations, logging camps, ttails and shelters arc deserving of protection and arc identified in 
Section 3.1 of the Appendix. Many of the resources listed above arc sensitive to upland management activities and should be considered in management decisions. 

SOCIAL SYSTEM 

Introduction 

Purpose 

The purpose of this section of the Cultural Resources module is to provide the land manager with a description of the human activities occuring within the watershed (primarily recreation use) and the impacts this use causes or may cause in the South Fork Skokokomish Watershed. This module will also identify existing recreation facilities within the watershed and the Forest Service desired future condition. There arc two key questions identified in the public scoping process: 

• What kind of recreation uses are in the watershed and how do they affect the resources! 

• How has the utilization of other resources affected recreation use? 

Background 

The watershed plays an important role in providing developed and undeveloped recreational opportunities. Four 
million people live within two hours driving time of this recreation area. Recreational values arc diverse within this watershed, ranging from coastal and marine values to alpine forested as well as non-forested values. Uses identified within the watershed (estuary to headwaters) arc: camping, picnicing., fresh water fishing, saltwater fishing, viewing wildlife and wild flowers, shellfishing, birding, mycology, beny picking, hunting, backpacking, hiking, mountain biking, mountain climbing, wilderness use, photography, boating, viewing scenery, 4-wheel 
driving and associated off road vehilcc use and auto touring. Access to the High Steel Bridge, Brown Creek 
Campground, Oxbow, Spider Lake, Pine Lake and the South Fork Skokomish Trail arc only a few examples. The scenic value of the watershed is high. The watershed provides a range of scenic quality , from recently harvested and planted to large old-growth stands. A full range of vegetative age classes from immature trees to large oldgrowth stands, and to alpine vistas above tree line. The higher elevations offer opportunities to view the interior Olympic Mountains, Puget Sound basin and Mt. Rainier. 
The general pattern of recreation in the South Fork Skokomish watershed is based upon landscape characteristics 
and management direction. Fundamental factors include proximity to Seattle. Tacoma metropolitan area and 
surrounding communities, low elevation, topography, management direction in the Forest Plan, and roaded access. The South Fork Skokomish River is the first key watershed that the traveling public comes to when entering the Olympic Peninsula from the south on Highway 101 (from Olympia), is a shoner driving time than watersheds 
further north and receives a higher level of human use with the exception of Lake Cushman. The pattern of 
dispersed camping within the watershed is a reflection of the general pattern found on the southern portion of the 
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Hood Canal Ranger District. Close to population centers, relatively flat to rolling terrain with easy access. 
Heaviest use occurs March through October and the prime time is obviously the summer months where 
temperature relief and summer recreation can be found along the Skokomish River. 

There are two developed campgrounds within the watershed. Brown Creek Campground is a 20 unit camp that 
accomodates overnight campers. Brown Creek Horse Camp is adjacent to Brown Creek campground and will 
accomodate 8 vehicles with horse trailers. There are also two semi-developed camps (rustic camps); the Oxbow 
Camp is a very popular site that accomodates up to 50 camping units along the South Fork Skokomish River and 
Laney Camp which accomodates ten camping units. In addition to the developed sites within the watershed there 
are approximately 95 dispersed campsites along the South Fork Skokomish River from the forest boundary near 
Camp Govey to the Olympic National Park /Forest boundary near the headwaters of the South Fork. An 
additional 125 sites are located in the many sub-drainages that flow into the South Fork Skokomish such as Church 
Creek, Steel Creek, Pine Creek, Cedar Creek, Le Bar Creek, Brown Creek, Harps Creek, Rock Creek and many 
others. While some changes in the distribution of dispersed sites has occurred over the last 25 years the nwnber 
and pattern of sites is roughly consistant. The total number of acres impacted by dispersed camping is unknown. 

Biological and physical recreation use are of concern. Trails within the watershed are often located adjacent to 
streams or rivers and in some cases in unstable areas where mass wasting can occur. This erosion is not a 
significant occurance on trail systems but when it does occur it can affect the aquatic systems to a slight degree. 
Future trail reconstruction and construction projects require an environmental assessment and biological evaluation 
before work can progress forward. Compaction, vegetation and sensitive species disturbance, and degraded (and 
potentially harmful) contamination from human feces are of concern. These concerns will likely continue until 
proper sanitation, and environmental education and interpretation occurs within the watershed. Four wheel drive 
vehicles are utilizing areas within the watershed causing impacts to riparian zones and fisheries. Many areas (and 
especially the Homan Flats and Oxbow areas) are areas that 4-wheelers often challenge themselves to cross the 
South Fork Skokornish River. Many times when this activity occurs the salmon are spawning in the river. Off 
road vehicles such as "all terrain" vehicles, "off road" motorcycles and "quad runners" are restricted on public 
roads unless licensed by the State of Washington and must have turn signals, brake lights, head and tail lights. Off 
road use is normally confined to roads that are closed to other conventional vehicles (logging spurs that have been 
bermed off or tank trapped}, however, this use is causing impacts to vegetation, soil resources, sensitive species and 
riparian zones. 

Another major concern is the popularity of the High Steel Bridge and the many impacts that come with its 

popularity. The bridge was built in 1929 and utilized as a railroad structure to access timber for logging purposes. 
In the early 50's, the bridge was modified to accommodate vehicle traffic. In the early 60's it had a face lift by 
adding a concrete deck. The attraction is that the bridge spans a beautiful gorge with a inspiringveiw of the upper 
and lower Skokornish river system. It is a unique feature with a total length of 685 feet and is 403 feet above the 
South Fork Skokornish River. This bridge is popular year around, however, swnmer day use counts often exceed 
400 persons. The High Steel Bridge is on the National Register of Historic Places. Littering, fireworks violations, 
graffiti and vandalism all occur at this site .. The single biggest concern is visitor safety. Over the last 20, years 
there have been numerous deaths associated with the use of the area. None of the deaths occured from the bridge 
itself, but rather, from individuals climbing down into the gorge. The area has been signed over the years 
advising people not to enter the canyon due to its steepness. Fences were installed to discourage users from 
entering a path created by the user but they were soon removed and thrown over the bridge into the river. An 
impromptu access trail was recently obliterated so as to discourage users from entering the identified hazard area. 

In addition to scarifying the existing impromptu trail, the area adjacent to the road will also be planted with native 
vegetation to further discourage the curious. Signing will continue to be a priority. Plans are underway to 
construct a developed observation point to allow scenic viewing from a safe area and a trail that will allow hikers 
to enter the canyon safely. As funding for capital investment projects are scarce it may be sometime before a 
project of this nature can proceed. 

During the fall hunting season, the pattern of use disperses more broadly throughout the watershed to upland sites 
along roads and timber sale landings. There are many special places to which generations of hunters come back to 
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use their favorite sites. Desired settings for fall hunting camps does not appear to be contingent upon a wooded or 
scenic setting. but is dependent upon flat areas, water and road access, etc. Deer, and ruffed grouse populations 
have increased over the last 4 decades. This can be attributed to young succulent vegetation that sprouts 
immediately after timber harvest and broadcast burning. Recreational hunting pressure is long-standing and 
consistent in the watershed, but minor in relationship to other pans of the sub basin. Elk populations appear to be 
down significantly and hunting pressure has fallen significantly in the last decade. Cougar and black bear 
populations are relatively high and receive notable harvest pressure by hunters and hound hunters. Fishing is a 
popular activity with use primarily concentrated on the South Fork Skokomish River, Spider and Pine Lakes and 
the numerous small lakes within the sub-watersheds. 

Trends 

The demand for outdoor recreation on publicly owned lands is likely to continue to rise as the urban areas continue 
to grow.. Puget Sound populations will increase by another million people in the next S years and the capacity will 
far exceed the opportunity for an outdoor recreational experience. People are visiting their national forest more 
and more for the love of the outdoors. The annual growth rate in attendance is likely to repeat or exceed the 
1970's. This is a challenge for recreation managers who had difficulty with managing recreational resources when 
less people utilized them. 

Key findings from "Outdoor Recreation in America", A 1994 Roper Survey for the Recreation Roundtable, include 
some of the following statements: 

"Active outdoor recreators are more completely satisfied with the quality of their lives than is the general 
public. Similarly, those who grew up in families in which outdoor recreation played an important role are 
among the most satisfied Americans. 

40% of all Americans report that they have driven for pleasure in the last twelve months. Other leading 
activities are swimming (35%), picnicking {33%), fishing and camping (both 25%), bicycling (21%), 
running or jogging (19%), boating and hiking and wildlife viewing (18%), and photography (15%). On 
average, each American has participated in nearly four outdoor recreation activities! 

Outdoor recreation also is perceived to be widely available-not just a luxury for the affluent. 

The top motivations of the public for participating in outdoor recreation are fun, relaxation, health and 
exercise, family togetherness, stress reduction, to experience nature and to be with friends. 

Two-thirds of all Americans panicipate in outdoor recreation every year and half do so at least 
monthly. 

A vacation spot at an ocean, lake, reservoir or river is the top choice for Americans, followed by federal 
and state parks. 

While obtaining infonnation on places to go is not a major problem to most Americans, the public is 
relatively unsatisfied with the amount of instructional, interpretive and environmental infonnation 
available during the outdoor recreation experience itself. .. 

Tighter budgets at every level of government are a fact of life for the future. The competition for public funds for 
recreational activities will be very keen and the public opposition to higher taxes will be enormous. The recreation 
community may have to look to alternative sources of funds as well as to the general taxes. There will almost 
surely be increased debate over how much of the cost should be borne by the recreation user. The realistic 
alternatives may be larger user fees or some degree of neglect of the public recreation areas, if the opposition to 
larger use of general tax revenues should increase. 
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Inventory of Recreation Resources 

The South Fork Skokomish Watershed consists of the South Fork Skokomish River drainage. In recreation 
terminology, this area is referred to as the South Fork Skokomish Recreation Area. This area covers 240 square 
miles and is well described in the Skokomish River Basin Preliminary Watershed Assessment. USFWS, 1994. The 
recreation use in this area is considered extemely heavy, especially as it relates to facilities available. The heaviest 
concentration of recreation use is along the main stem inside the forest boundry. Public lands administered by the 
Forest Service receive a heavy amount of dispersed use in the backcountry as well as roadside recreation. This area 
is heavily used by increasing numbers of people (from near-by cities). This area does not meet the needs of 
existing use and recreation facilities do not meet present or future trends. Table 3 is a SUlIUIL'll)' of existing 
facilities within the recreation area and the Olympic National Forest's desired future condition to meet existing 
demand. 

Existing recreation facilities within the South Fork Skokomish Watershed 

Facility Description 

Brown Creek Campground Overnight camp, 20 units, hand pump well, vault toilets, fee site. 

Brown Creek Horse Camp Overnight camp, 8 units, vault toilet. no fee 

Oxbow Rustic Camp Overnight camp, 50 sites, 2 vault toilets, no fee 

Laney Camp Overnight camp, 10 sites, 1 vault toilet. no fee 

Harps Shelter CCC Backcountry Shelter 

Church Creek Shelter CCC Backcountry Shelter 

Spider Lake Rustic Site Dispersed camping area, 8 sites, no facilities, no fee 

High Steel Bridge Observation Viewing area of South Fork Skokomish River Gorge and bridge, facilities 
Point include a chain link fenced area. 

High Steel Bridge Observation 1/4 mile access trail to Observation Point. 1 vandalized toilet and sign. 
Point Trail 

Brown Creek Nature Trail Adjacent to campground, loop trail around pond. Interpretive proposal focuses 
on Eyes on Wildlife and accessibility access. 

South Fork Skokomish Trail Upper Skok is 4.9 miles in length, Lower Skok is 11.7 in length, open to 
hikers, mountain bikes, and pack and saddle users. Closed to off road vehicles. 

South Fork Skokomish Located at LeBar Creek, Harps Junction, Cedar Creek, and the termination of 
Trailheads forest roads (2353-120), (2353-140), (2355-140), (2355-300), 

Cedar Creek Trail .3 mile trail, access to north side of river. 

Church Creek Trail 3 .5 miles of trail with destination to Satsop Lakes in Wynoochce, trail is in 
deteriorated condition and needs reconstruction . 

Church Creek Shelter Trail . 7 miles of trail accessing the Church Creek shelter, the river and trail #873. 

Pine Lake Trail I mile trail accessing Pinc Lake 
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Spider Lake Trail 2.1 miles of loop trail around lake. Scheduled reconstruction on trail and trail 
head in 1996. 

Flat Lake Trail 1.0 mile access trail to Flat Lake, needs reconstruction. 
Dennie Ahl Observation Point Old fire lookout that is no longer existent, used now as Observation Area. 

Views of Puget Sound and interior drainages. Destination for mtn. bicyclists. 
Fir Creek Information Site On site area host provides information to visiting public. 
Homan Flats Trail 3 miles of trail accessing north side of river downriver from Brown Crk. Camp 

Desired Future Condition 
The following proposals are identified as desired projects within the South Fork Skokomish Watershed 

Facility Description 

Brown Creek Horse Camp Relocate existing horse camp to Forest Road #2353-100 spur northwest of Relocation LeBar Creek. Will eliminate impacts to Brown Creek Pond area. Reduces 
conflicts with campground users, and provides suitable area for equestrians. 

Oxbow Campground Improve existing 50 campsites by adding or replacing firerings, adding picnic 
tables, replace existing toilets, add picnic area on point, improve road access 
and add signing. 

Lake West Campground Pending an agreement with the property owner and a land exchange the 
proposal would be to develop this highly used dispersed site into a developed 
camping area and interpretive trail. 

Laney Camp Rehabilitation Replace existing toilet, replace all firerings, add tables, and signs. 
High Steel Bridge Observation Construct parking area, reconstruct observation area, add new toilets to replace Point vandalized toilet, add host site, interpretive signs and trail . 

Brown Creek Nature Trail Complete interpretive plan, install interpretive signs "Eyes on Wildlife", 
provide accessible trail. 

Brown Creek Beaded Pond Complete interpretive plan and install signs. 
Interpretive Trail 

Dennie Ahl Observation Point Interpretive signs , brushing of observation area to keep views open, add toilet 
Spider Lake Trail and Trailhead Reconstruct existing trail to lake and around lake, close old trailhead and 

rehab. area including old campsites. Construct new trailhead near outlet of 
lake for 8 vehicles with parking spurs .. Interpret 1/4 mile of trail and provide 
for accessibility 

Homan Flats Trail Close existing access road into Holeman Flats and rehabilitate. Convert old 
roadbed to hiker, horse and mountain bike trail. 

Brown Creek Campground Expand into horse camp allowing 8 additional campsites. 

South Fork Information Pullout Construct unstaffed information station pullout overlooking the South Fork 
Skokomish River 
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Gale Camp Hike in camp on the i'204 road, rehabilitate 3 campsites. 

Pine Lake Trail and Trailhead Close road at Jct. of 2361 and the 2361-200 and convert for trail access to Pine 
Lake. Construct trail from Pine Lake to Church Creek Trail. 

Wonder Mtn. Trail Close road at junction of 2355 and the 2355-100. Convert road to trail. 
Provide trail head at junction with signing. 

Church Creek Trail Reconstruct entire trail 

Prospect Ridge Trail Closure of the 2354 and 2354-300 roads would allow roads to be converted to 
a trail allowing hikers, mountain byclist, and equestrians to hike a scenic trail 
viewing the Lake Cushman area. 

LcBar Horse Loop Closure of forest roads (no longer in use) will allow conversion to a network of 
horse trails in the LeBar basin and tie into the Dry Creek trail. 

South Fork Auto Tour Information travel guide, tapes, and information stops along forest roads 

Steel Creek Trail Reconstruct old Steel Creek trail to Snow Lake. 

Recreational Opportunities 

Recreation Use 

Toe primary factors determining pattern of recreation use in the South Fork Skokomish are: 

• The proximity of the watershed to the Seattle-Tacoma metropolitan area, Puget Sound residents, and its 
geographic location as it relates to the southern entrance to the Olympic Peninsula 

• The topography of the watershed (large area with sub-watersheds), relatively flat near the river corridor to 
steep mountainous terrain. 

• Year around access ranging from winter sport activities such as cross country skiing, tubing and general snow 
play to traditional seasonal use such as hiking, camping, driving for pleasure, viewing scenery and general day 
use. 

• Extensive roaded access, there are 469 miles of forest roads within the watershed. 

• Steep topography in many areas reduce or limit access. 

• The presence of wildlife offers opportunities for hunters and wildlife viewing. 

• Traditional and generational use 

• Limited development of recreation facilities forces users to create their own opponunities. 

• Mountain lakes, rivers and streams offer opportunites for scenic viewing and fishing. 

The South Fork Skokomish Watershed's proximity to the residents of Puget Sound provides easy access to the 
area's recreational opportunities. Open roads within the watershed are available for people to drive for pleasure. 
In addition, there are 27 miles of trails within the watershed ranging from the South Fork Skokomish Trail #873 to 
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trails that access viewing areas, small lakes and ponds. Dispersed recreation opportunities are numerous in the South Fork with many areas being accessible for rustic camping and privacy. The largest developed recreation facility within the drainage is Brown Creek Campground. 

Key Questions 

During the public scoping process in the fall of 1994 there were two key questions identified and are addressed in this section. More infonnation may be needed in future analysis to better address these questions. 

• What kind of recreation uses are in the watershed and how does it effect the resources! 

All recreational activity occuring in the watershed such as ruking. overnight camping. general day camping. driving for pleasure, scenic viewing. mountain biking, horse back riding. off road vehicle use, fishing, hunting and backcountty usc will continue to increase in the future and will cause impacts to the resources. For the most part these impacts are minimal except for high use areas such as Brown Creek Campground, The Oxbow, Homan Flats, Laney Camp, Spider Lake, Pine Lake, and the High Steel Bridge. Resource problems are occuring in other areas within the watershed but not to the degree that high use areas are impacted. Law Enforcement reports, observations by forest personnel and physical evidence on the ground indicate that the most significant impacts are: excessive littering. improper sanitation, abandoned campfires, fireworks, vegetation damage, soil erosion and off road vehicle use (includes four wheel drive vehicles) through rivers and streams. There is not adequate information available to determine the indirect or cumulative effects on the physical components of the environment to determine significance. However, impacts can be reduced by closing access to sensitive sites, by developing adequate facilities to accommodate recreation use, utilizing field personnel to administer this usc, and incorporating regulations and enforcing these regulations through law enforcement efforts. 

• How bas the the utilization of other resources affected recreation use! 

Recreati:,n use appears to be affected very little in regards to other uses in the watershed. As a matter of fact, it is commonly believed that the high recreation use is directly related to the benefits that timber harvesting has provided by opening the timber canopy and allowing sufficient sunlight for users of the area to enjoy. This is evidenced by large numbers of people enjoying themselves along river corridors and sun bathing in open areas. Other activities such as the gathering of forest products has indicated little to no adverse affects on recreation use. The one area that has affected recreation use has been the elimination of trails by the construction of timber haul roads. Historical maps indicate that many more miles of trail existed before roads were built in the watershed. One solution is that when management no longer needs these roads for access that before they are closed off that they be analyzed for conversion to a trail travelway and incorporated into the closure. Access and travel management (A TM) is a focus that the user groups expect from Forest Service managers for future management within the South Fork Skokomish Watershed. 

Findings and Recommendations 

Findings 

• Capacity for existing recreation use is exceeded during peak use periods. Demand for recreation opportunities will continue as population centers continue to grow. The demand will be centered on a population that wants 
to center their activities around water. 

• Resource impacts are occurring within the watershed due to heavy volumes of use, lack of defined areas for users to recreate (this includes use by "off road" vehicles and "4 wheel drive" vehicles), lack of sanitation facilities and lack of personnel to administer the area. 
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• A need for additional trails "ithin the watershed. 

111 Concerns for the safety of the public has increased with increased use. 

Recommendations 

111 Pursue the desired future conditions and incorporate into the Forest Plan by amendment if not already 
addressed 

111 Pursue monitoring of watershed for resource impacts and gathering additional data on resource damage . 

• 111 Work with other resource disciplines in developing an access and travel management plan where roads can be 
converted to trails. Look for opportunities to utilize railroad grades as interpretive trails. 

111 Continue with emphasis on public safety and visitor protection by increased signing of hazardous areas and 
public information. and education. 
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CO:MP ARISON OF 1980 AND 1989 CHANNEL CROSS SECTIONS 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 
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APPENDIXO 
FLOOD CONTROL COST SHARE WORK 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 





Table Bl. FLOOD CONTROL COST SHARE WORK, SKOKOMISH RIVER VALLEY, 1950 - 1973 . ... 
-------------------------------------------------------------------------------
Stream Work Nature Project Cost, $ 

Section(s); Township, Range Period of Work Total State Share 

-------------------------------------------------------------------------------
Skokomi sh 
7,8,9,16,17,18; 21N, 4W 

Vance Creek 
12,13; 21N, 4W 

Skokomi sh 
Wl2; 21N, 4W 

Skokomi sh 
Wl2; 21N, 4W 

Skokomi sh 
NW18; 21N, 4W 

Skokomi sh 
7,8,9,18; 21N, 4W 
12,13; 21N, SW 

Skokomi sh 
7; 21N, 4W 

Skokomi sh 
7,8,9,16,17,18; 21N, 4W 
Vance Creek 
11,12,13; 21N, 4W 

Skokomish & Vance Creek 
12,13; 21N, 4W 

Skokomi sh 

TOTAL 

Notes: 

8-9, 1949 

6-9, 1950 

8-9, 1951 

7-9, 1951 

1-3, 1953 

9-10, 1953 

9, 1953 

8-9, 1953 

12, 1954 

6, 1973 

CA 1,650 

CA, RA, 12,551 
SG 

CB 700 

CA 1,075 

CB 566 

CB 8,080 

CB 3,000 

CC, DB, 12,736 
DCl 

CA 

RA 

1,456 

3,570 

45,384 

825 

6,275 

280 

430 

226 

3,232 

1,200 

5,094 

582 

860 

19,004 

1. All projects completed as State Flood Control Participation work under Chap-
ter 86.26 RCW with Mason County as the participating agency. l 
2. See Table 82 for a key to the Nature of Work codes. 

* * * * * 
l 
J 
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I 
I Table B2. NATURE OF WORK CODES (Table Bl). 

~ 
Code Nature of Work 

I C Channel Modification 

I 
CA Bar Removal or Dredging 
CB Debris Removal, Jam Removal 
CC Change or Realignment 
CD Stabilization 

I D Dike 

(J 
DA Restored 
DB Repaired 
DC Improved 
DCI New 

I DCla Widened 
DC lb Heightened 
DClc Lengthened 

• DC2 Relocated 
DE Reinforced 

GM General Maintenance 

• OD Outlet Ditch 
ORD Drainage Ditch 

• ' . 
BM Borrow Material 

R Revetment (Riprap) 
. • RA Rock 

RAa Reinforcing 
' RB Brush 

• RC Tied Trees 
RD Piling or Timber Cribbing 

• SD Drainage Structures 

SDA Culvert 

:i 
SOB Tide Gate 
SG Groin , 

ii 
_ .. _, 

... 8-5 
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APPENDIXP. 
FLOOD CON1ROL PERMITS 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 . 





Table B3. FLOOD CONTROL PERMITS, SKOKOMISH FLOOD CONTROL ZONE 16. Page 1. 

-------------------------------------------------------------------------------
Permit 
Year 

Stream Applicant Description of Work 

101 
1956 

102 
1962 

103 
1962 

105 
1964 

Section(s); Township, Range 

Hunter Creek 
16; 21N; 4W 

Skokomish River 

Skokomi sh River 

South Fork 
Sl/2, SEl/4, 12; 21N; SW 

106 Hunter Creek 
1965 Wl/2, 17; El/2, 18; 21N; 4W 

107 Hunter Creek 
1965 Nl/2, 17; 21N; 4W 

108 South Fork 
1965 12; 21N; SW 

110 Skokomish River 
1965 SEl/4, 8; 21N; 4W 

111 Skokomish River 
1965 SWl/4, 9; 21N; 4W 

112 North Fork 
1966 7; 21N; 4W 

113 South Fork 
1966 12; 21N; SW 

114 
1966 

115 
1966 

116 
1967 

117 
1967 

118 
1967 

B-6 

not identified 
SEl/4, 12; 21N; 4W 

Skokomish River 
NWl/4, 13; 21N; 4W 

Vance Creek 
SWl/4, 11; 21N; SW 

Vance Creek 
SEl/4, 12; 21N; SW 

Vance Creek 
SEl/4, 12; 21N; SW 

Mason County Hunter Creek Bridge. 

Mason County Revetment; construction 
of Purdy Cutoff Road. 

Mason County Restoration & revetment 
on road near & along 
Vance Creek. 

Herbert Baze Rock riprap revetment 

Arvid Johnson 

Haldane 
Johnson 

Theodore 
Richert 

Hunter 
Brothers 

Martin Smith 

Ted Richert 

C. D. Gravett 

Hunter 
Brothers 

Channel modification; 
debris removal. 

Channel modification; 
debris removal. 

Debris removal; 
gravel bar removal. 

Cabled log revetment. 

Reyetment. 

Diking; riprap. 

Cabled tree revetment. 

Dike; cabled tree 
revetment. 

Hunter Dike. 
Brothers 

C. L. Barnett Revetment; channel 
realignment. 

Charles Linder Riprap; wing dike. 

Hayes Davis Dike reconstruction. 

t) 

~ 

I 

I 

I 

J 

J 

J 

J 

J 



I 

' I 
I 
I 
I 
I 
I 
I 

I • 
I 
I 

' I 
l 
I 

Table 83. FLOOD CONTROL PERMITS, SKOKOMISH FLOOD CONTROL ZONE 16. Page 2. 

Penni t 
Year 

119 
1968 

320 
1969 

564 
1970 

854 
1971 

945 
1971 

1267 
1971 

1323 
1973 

1471 
1975 

1478 
1976 

1487 
1976 

1529 
1976 

1624 
1977 

1635 
1977 

1747 
1978 

1773 
1979 

1799 
1979 

Stream Applicant Description of Work 
Section(s); Township, Range 

Hunter Creek 
SWl/4, NEl/4, 18; 21N; 4W 

Vance Creek 
NEl/4, SWl/4, 15; 21N; 4W 

Skokomish River 
El/2, 12; 21N; SW 

Skokomish River 
NEl/4, 16; 21N; 4W 

Skokomish River 
NWl/4, 17; 21N; 4W 

Skokomish River 
NWl/4, 13; 21N; 4W 

Skokomish River 
Sl/2, 9; 21N; 4W 

not identified 
NWl/4, NWl/4, 7; 21N; 4W 

Hunter Creek 
SEl/4, NWl/4, 18, 21N; 4W 

not identified 
NEl/4, NEl/4, 18; 21N; 4W 

Skokomi sh River 
Nl/2, 16; 21N; 4W 

Purdy Creek 
SWl/4, SWl/4, 15; 21N; 4W 

unnamed Purdy Ck. tributary 
SEl/4, SEl/4, 16; 21N; 4W 

Weaver Creek 
El/2, 16; 21N; 4W 

Skokomish River 
SWl/4, 15; 21N; 4W 

South Fork: 12; 21N; SW 
18; 21N; 4W 

Wash. Dept. 
Game 

Wash. Dept. 
Highways 

Construct fish rearing 
ponds. 

Bridge and culvert 
placement. 

Ted Richert Dike reconstruction. 

Emil Griebel Construct cabin. 

Mason County Rock riprap. 

Hunter Extend existing dike. 
Brothers 

Wash. Dept. Construct public fishing 
Game access. 

Wash. Dept. Riprap revetment. 
Highways 

Wash. Dept. Construct earthfill 
Game steelhead rearing pond. 

Ted Richert Debris removal. 

Glenn 
Breedlove 

Wash. Dept. 
Fisheries 

Riprap. 

Construct drainage 
ditch, rearing pond, 
and road. 

Clinton Taylor Construct residence. 

Wash. Dept. 
Fisheries 

Wash. Dept. 
Fisheries 

Construct salmon rearing 
facilities. 

St ructura 1 f il 1 . 

Skok. Flood Debris removal. 
Control Dist. 
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Table B3. FLOOD CONTROL PERMITS~SKOKOMISH FLOOD CONTROL ZONE 16. Page 3. 

Permit 
Year 

2032 
1981 

2124 
1982 

2181 
1983 

2187 
1984 

2286 
1986 

Stream Applicant 
Section(s); Township, Range 

South Fork Vince McNally 
NWl/4, 12; 21N; SW 

Skokomish River Wash. Dept. 
El/2, 15; 21N; 4W Fisheries 

unnamed side channel Wash. Dept. 
Nl/2, 15; 21N; 4W Transportation 

Purdy Creek Wash. Dept. 
SWl/4, 15; 21N; 4W Fisheries 

Purdy Creek Wash. Dept. 
SWl/4, 15; 21N; 4W Transportation 

Source: Washington Department of Ecology files. 

8-8 

Description of Work 

Log revetment. 

Structura 1 f i 11 
maintenance. 

Replace bridge. 

Construct salmon 
incubation ponds 
and wells. 

Repair bridge. 
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Table B4. FLOOD CONTROL RELATED HYDRAULIC PROJECT APPROVAL (HPA) PERMITS, 
SKOKOMISH RIVER VALLEY. Pagel 
-------------------------------------------------------------------------------Stream Applicant Description of Work 
Year Section(s); Township, Range 
-------------------------------------------------------------------------------
1981 

1981 

1981 

1981 

1981 

1981 

1981 

1981 

1982 

1982 

1982 

1982 

1983 

1983 

1983 

1983 

Skokomish River 
15; 21N; 4W. 

Vance Creek 
12; 21N; SW. 

Vance Creek 
12; 21N; SW. 

Skokomish River 
12; 21N; SW. 

Skokomish River 
17; 21N; 4W. 

Weaver Creek 
15; 21N; 4W. 

South Fork Skokomish 
12; 21N; SW. 

Skokomish River 
15; 21N; 4W. 

Weaver Creek 
15; 21N; 4W. 

Vance Creek 
11; 21N; SW. 

North Fork 
7; 21N; 4W. 

Hunter Creek 
17; 21N; 4W. 

Purdy Creek 
14; 21N; 4W. 

Weaver Creek 
14; 21N; 4W. 

Skokomish River 
17; 21N; 4W. 

Hunter Creek 
18; 21N; 4W. 

W. Bourgault Debris removal; bank 
protection. 

W. Bresee Debris removal. 

P. Carney Bank protection. 

James Cox Bank protection. 

Mason County Bank protection. 

Mason Debris removal. 
Construction 

Y. McNally Debris removal. 

Skok. Flood Bank protection. 
Cont. Dist. 

W. Bourgault Debris removal. 

P. Carney Bank protection. 

Wash. Dept. Debris removal. 
Fisheries 

H. Johnson Debris removal. 

Wash. Dept. Debris removal. 
Fisheries 

Wash. Dept. Debris removal. 
Fisheries 

H. Johnson Gravel removal. 

W. Johnson Debris removal. 

-------------------------------------------------------------------------------
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J 
Table 84. FLOOD CONTROL RELATED HYDRAULIC PROJECT APPROVAL (HPA) PERMITS, 

I SKOKOMISH RIVER VALLEY. Page 2 ... 
------------------------------------------------------------------------------- • Stream Applicant Description of Work 
Year Section(s); Township, Range I 
-------------------------------------------------------------------------------
1983 Weaver Creek Mason County Bridge/culvert 

15; 21N; 4W Public Works removal. I 
1983 South Fork Skokomish Ted Richert Bank protection. 

12; 21N; SW. I 
1983 Skokomish River Ted Richert Bank protection. 

7; 21N; 4W. 

1983 Weaver Creek Tozier Bros. Bridge construction. I 
15; 21N; 4W. 

1984 Skokomish River Wash. Dept. Bridge replacement. I 
15; 21N; 4W Transportation 

1984 Weaver Creek Wash. Dept. Debris removal. I 
16; 21N; 4W Fisheries 

1984 Purdy Creek Wash. Dept. Debris removal. I 14; 21N; 4W. Fisheries 

1984 Weaver Creek Mason County Bridge/culvert 
I 15; 21N; 4W Public Works removal. tt 

1984 Weaver Creek Tozier Bros. Bridge construction. 
18; 21N; 4W. I 

1985 Vance Creek Mason County Bridge maintenance. 
11; 21N; SW. I 

1985-86 Hunter Creek Wash. Dept. Bank protection. 
18; 31N; 4W. Game 

' 1985-88 Purdy & Weaver creeks Wash. Dept. Debris removal. 
14; 21N; 4W. 

1986 Skokomish River Wash. Dept. Bridge/culvert 
12; 21N; 4W Transportation removal 

1986 Swift Creek Mason County Shoreline 
18; 21N; 4W Public Works maintenance. 

1986-87 Vance Creek Mason County Bridge construe' 
11; 21N; SW. Public Works 

1987 Purdy Creek Wash. Dept. Bridge car 
15; 21N; 4W. Transportation 
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APPENDIXS. 
SUMMARY SHEETS ON GENERIC STRUCTURAL 

ALTERNATIVES FOR FLOOD HAZARD MANAGEMENT 

Skokomish River Comprehensive Flood Hazard Management Plan 
February 1997 
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Upper Yakima RiDer Comprehensme Flood Haza:rd Mmragemmt Pl.an 
STRUCTURAL ALTERNATWES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Pennits: 

MONITORING/ 
MAINTENANCE: 

STREAMBED CONTROL 

Ll.rnit and stabilize channel bed slope by means of a vertical drop to 
dissipate energy. Protect bridges or other river crossings from damage by 
headcutting. 

Drop structures range in design from rectangular inclined chutes to weirs 
with downstream aprons and end sills. Water flowing over these 
structures loses energy at the downstream end in the turbulence that 
results from the elevation change. Drop structures are applicable primarily 
in higher energy systems in which channel scour and degradation is 
excessive. 

See Nat Page 

Fish resources; scenic, aesthetic, and historic resources; navigation; 
hydrology 

Analysis of historical channel bed-slope changes, hydraulic analysis of 
proposed structure, site survey, design drawings, geotechnic . .J work to 
determine streambed foundation parameters 

Drop structure typically constructed of concrete or gabions, rock required 
on channel side slopes and streambed below the structure to prevent 
erosion 

Haul trucks, excavator, concrete pump, concrete trucks, forms 

Shoreline Substantial Development Permit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Check condition of structure annually and after major flood events. Inspect 
channel bed upstream and downstream for excessive scour or other 
detrimental changes in channel characteristics. Install downstream apron 
and end sill if not included in original construction and erosion of bed 
downstream of structure becomes excessive. 

Reference: Petersen, 1986 
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Upper Yakima River Comprehensroe Flood Hazard Mmuzgemmt Plan 
STRUCTURAL ALTERNATIVES 

D.RAfT 

----,-------------------------------------, 
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
i\1AINTENANCE: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Protect banks and shorelines that are actively eroding. 

Willow, alder, or cottonwood cuttings are placed into streambanks and 
along shorelines to stabilize them and provide structural support. 
Bioengineering may be used in conjunction with other structural 
alternatives such as gabions or riprap (for stabilizing lower banks). Site 
must be graded prior to vegetation placement and protected during the 
initial growth stage. 

See Next Page 

None 

Site survey, design drawings 

Llve plant cuttings, wooden stakes, iron bar to produce starter holes, fill 
and topsoil, seed 

Bioengineered projects typically constructed by hand. Front end loader to 
place and grade fill or existing soils as needed prior to installation, haul 
trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor to ensure plants are growing and bioengineered structure is stable. 
Maintain with new plant materials as needed. 

References: Schiechtl, 1980; City of BeIIeuue Storm and Surface Water Utility, 1989 
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Upper Y alcima RiDc Corrtprdumsroe Flood Hazard Management Pltm 
STRUCTURAL ALTERNATIVES 

DRAFT 

- - ----... -------_-_._-_-__ -_-_--_-_. -_-_______________________ ...;.;.,.;.._·-· ·.;.._--;._;--·....., 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
lvfAINTENANCE: 

CONVEYANCE CAPACITY 

Increase conveyance capacity and decrease roughness, thereby reducing 
flood stages, the extent of flooc:ung, and potential for damage to bridges. 

Bank vegetation is removed by mechanical and/ or chemical means. 
Mechanical harvesting of bank vegetation would target larger shrubs and 
smaller trees, leaving as much muierstory vegetation as possible, while the 
use of chemical herbicides would remove vegetation without size 
discrimination. Submerged or emergent plants can be removed by manual 
cutting, automated cutting by boat, use of herbicides, or grazing by fish 
such as carp. Fallen trees and debris jams are removed from the channel 
through mechanical means. 

(Rmumal of T1egetation will decrease roughness, resulting in increased -oelocities, 
which may increase erosion dawnstrtam. Vegetation removal may also result in 
habitat loss.) 

See Next Page 

Fish resources; water quality 

None 

None 

Bulldozer with trash blade, haul trucks, drag line 

Shoreline Substantial Development Permit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Check.list, HP A, COE Individual Permit, Floodplain Certification 

V1Sually observe channel/bank erosion after removal of vegetation or 
debris. Monitor accumulation of new debris or new vegetation growth. 
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Upper Yakima Rroer Ccmrprdt.msir:Je Flood Ha:w-ci Mtmagtmmt PLm 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

L\ILPACTS: 

L'1PLL\1ENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
1vfA.INTENANCE: 

CONVEYANCE CAPAC1TY 

Enlarge a channel cross-sectional area to contain more floodwaters within · 
the channel banks and reduce overbank flooding. 

A channel is excavated to a new depth and/ or width to contain a specific 
design discharge. Channel cross-section shape and dimensions are 
determined by the stability of bank materials, porosity of the streambed, 
and adjacent structures. This alternative is typically used in conjunction 
with other structural altematives. 

(Rer,egetation OT bioengineering tedmiques are strongly recommended for use in 
conjunction with channel widening OT deepening to ensure long-term stabz1ity in 
the affected reach. Special care must be ta.km to replace any lost spawning 
grrroels.) 

See Ne:rt Page 

Fish resources 

Hydraulic and hydrologic analysis, analysis of sediment transport regime 
(i.e., detemtirung whether there is an upstream sediment source), site 
survey (multiple cross sections), design drawings, estimates of quantities to 
be removed 

Vegetation and other materials contingent on structural alternatives used in 
conjunction with channel widening or deeperung 

Backht:e, drag line, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Resurvey channel cross sections following construction and one year after 
construction to assess changes in channel cross section/ alignment Provide 
additional bank and channel stabilization as necessary. 
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Upper Yakima River Compre}ro,siDe Flood Hazard Management Pum 
STRUCTURAL ALTERNATIVES 

DRAFT 

--- -- --r-------------------------------------, 
GROUP: 

~·~ - t:·, .. ~-t:_..:.· .. 

ALTE'.RNA11VE':. 
; .. • ·· 1-:." .·.-~-·-.• -~~:"~:~ .... . '.' t'. - .. 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMP ACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MO'NITORINGI 
,\1AINTENANCE: 

CONVEYANCE CAPACITY 

Reduce the volume of water conveyed in the ma.in channel or the peak 
flows during flood events by constructing a detention basin along a 
tributary stream or storm. sewer system. Reduction of volumes and/ or 
peak flows will abate the extent and duration of downstream flooding. 

Detention basins are constructed in creeks or storm sewer conveyance 
systems to detain excess flow from the river during peak periods of storm. 
nmoff. Storm.water is detained in the basin until peak flows have passed 
on the main river channel. Storm.water is then released at a rate that can be 
accommodated by the river. (Because of the significant natural flood 
storage provided by wetlands, this alternative also includes wetlands 
preservation and constructed wetlands.) 

See Nat Page 

Fl.Sh resources 

Site survey, design drawings, hydraulic and hydrologic analysis . 

Inlet and outlet control structures (concrete, etc.), upstream and 
downstream fish screens, topsoil, vegetation, fencing, material for dikes (if 
included in design) 

Bulldozer, front end loader, excavator, backhoe, haul trucks 

Shoreline Substantial Development Pemtit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Olecl<list, HP A, COE Individual Pemtit, Floodplain Certification 

Maintain inlet and outlet control structures, remove debris, and revegetate 
as needed. Monitor flows in and out of basin. Adjust inlet and outlet 
control structures as necessary. 
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Upper Yakima River Comprehensive Flood Hazard M.anagemmt Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPI.Elv!ENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINJ:1:NANCE: 

AUGNMENT CONTROL 

Redirect flow around bends, and/ or near bridge approaches. 

The channel is moved to create a "smoother" bend or better approach · 
conditions to a bridge. This alternative is typically used in conjimction 
with other structural alternatives such as spur dikes or bioengmeering. 

See Next Page 

Fish resources; navigation; hydrology 

Analysis of effect of realignment on channel scour, bridge hydraulics, and 
bank erosion, site survey, design drawings 

None 

Bulldozer with appropriate blade (for clearing and grubbing), front end 
loader or excavator, dump trucks, drag line 

Shoreline Substantial Development Permit if cost exceeds $2.500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Resurvey channel one year after construction to verify stability of realigned 
reach. Observe channel changes during high flows. 

Reference: Petersen, 1986 
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Upper Yakima R.iDer Comprdtensive Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typica.l Permits: 

MONITORING/ 
iWAINTENANCE: 

ALJGNMENT CONTROL 

Stabilize and improve the alignment of meandering rivers, with a 
concurrent deepening of the c:.hannel in these locations. 

Low longitudinal stone fill structures are placed in the stream in 
orientations nearly parallel to the flow in order to constrict and deepen the 
channel and direct the .flow without increasing the roughness. Flow will 
occur over and between the vanes at higher discharges and the longitudinal 
orientation will result in minimal increases in roughness. 

See Next Page 

FISh resources; navigation; recreation; hydrology 

Observation or dye testing of flowpaths so that data on velocity vectors can 
be used in determining appropriate placement of structures, site survey, 
design drawings. 

Rock 

Excavator or clam bucket, haul trucks 

Shoreline Substantial Development Permit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Flood.plain Certification 

Replace materials as needed, observe performance and stability of 
structure, particularly during high flows. 

Reference: Petersen, 1986 





Upper Yakima Rmer Cornprehmsroe Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPL£'\1ENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENANCE: 

BANK PROTECTION/IN-STREAM STRUCTURE. PROTECTION 

Protect bank along river reaches with steep slopes that may be subject to 
failure due to undercutting, debris slides or sloughing. 

Bank slopes are reduced by cutting the highest portion of the bank back 
away from the channel, then stabilizmg the bank using bioengineering 
techniques, riprap, or other methods. 

See Next Page 

None 

Site survey, design drawings 

Materials required contingent on structural altemative(s) used with bank 
slope reduction 

Excavator, haul trucks, grader 

Shoreline Substantial Development Perm.it if cost exceeds S2.500, 
Temporary Modification of Water Quality Criteria, Environmental 
O\ecklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor stability of new slope after construction. Maintain as appropriate, 
depending on altemative(s) used. 
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Upper Yakima Rmer Comprehensroe Flood Hazard Managffltfflt Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPITON: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Provide bank protection along stream reaches where bank erosion 
mitigation or prevention is necessary. 

The stream bank is "paved" with riprap and a large mass of stone is placed 
into a trench on the riverward edge of the revetment. As the bank erodes 
and the toe of the bank is scoured, the riprap in the trench falls and pav~ 
the newly eroded lower slope, while the upper slopes remain stable. 

See Nat Page 

Fish resources; scenic, aesthetic, and historic resources; navigation; wildlife 
resources; hydrology 

Design Requirements: Analysis of shape, size, and weight of stone required to meet stability 
requirements, analysis of thickness, length, and location requirements, 
estimates of low and high flow stages, site survey, design drawings 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
lv!AINTENANCF.: 

Rock. gravel or porous filter material (placed directly over graded bank to 
allow seepage), filter fabric 

Bulldozer to grade slope as necessary, haul trucks, excavator, front end 
loader 

Shoreline Substantial Development Permit ii cost exceeds S2.SOO, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor stability of riprapped slope and replace rock as necessary, monitor 
downstream effects. 

References: U.S. Anny Corps of Engineers, 1981; Petersen, 1986 
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Upper Yakima River Comprehmsroe Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DR.AFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLLV!ENTATION: 

AllGNMENT CONTROL .. 

Deflect flow away from bank towards the center of the river. 

A structure is installed at an angle with the bank ( determined through 
engineering analysis) to deflect flow towards the center of the river. The 
structure may consist of a low rock berm, fencing, or a row of pilings. The 
length of the dilce is detemtined by its location (in a crossing, bend. cutoff 
channel, etc.), amount of channel constriction desired, and spacing of dikes 
in a system. 

See Next Page 

Fish resources; scenic, aesthetic, and historic resources; navigation; water 
quality; recreation 

Design Requirements: Analysis of change in effective channel cross-section, estimate of design 
flood stage, site survey, design drawings 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENANCE: 

Rocle, timber piles, fencing materials 

Drag line with clam bucket, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporaxy Modification of Water Quality Criteria, Environmental 
O\ecklist, HP A, COE Individual Permit, Floodplain Certification 

Replace materials as needed. Observe performance and stability of 
structure, particularly during high flows. 

References: U.S. Anny Corps of Engineers, 1981; Petersen, 1986 
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Upper Yakima Ricer Comprehensme Flood Ha:ztm1 Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
iWAINTENANCE: 

AUGNMENT CONTROL 

Eliminate bank erosion along river bends and reduce flood stages. 

Construction of a cutoff c:hannel in an area where a natural cutoff is 
developing will result in a more gradual and controlled shift in river 
regunen and associated erosional processes. A pilot channel is excavated in 
the dry, with a plug left in the excavated cut until construction is 
completed. The plug can be removed after construction is completed or 
designed to be overtopped and washed out by the river at a specific design 
discharge. The pilot channel is designed to be enlarged to full channel 
dimensions through the erosive action of the river over time. If conditions 
are such that a pilot channel will not enlarge satisfactorily, the full cross 
section of the channel should be excavated. 

See Next Page 

Fish resources; scenic, aesthetic, and historic resources; navigation; 
hydrology 

Analysis of historical changes in river alignment using aerial photography, 
site survey, design drawings, hydraulic analysis 

Stone or other materials for annoring bank and training new channel, soil 
and vegetation for bank fill and stabilization, other materials as needed 
depending on concurrent use of other structural alternatives 

Excavator, bulldozer, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor new channel for stability, particularly during high flows. 

Reference: Petersen, 1986 
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Upper Yakima River Comprdrm.sir,e Flood &z.ard Management Pltm 
STRUCTURAL ALTERNATIVES 

DRAFT 

. ----,...... ______________________ __,.; __ _...;;;......_;_;......_...;_..;...;.. __ 
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENANCE: 

CONVEYANCE CAPACITY 

Increase aoss-sectional area, resulting in lower flood stage, increased 
conveyance capacity and reduced .flooding potential. 

Heavy equipment is used to remove the upper portions of gravel bars and 
haul the material out of the river channel Gravel bar scalping may be 
considered as an interim measure or as required maintenance. Persistent 
development of gravel bars and associated loss of conveyance capacity may 
require use of altematives that are more effective in the long term. 

(Special azre must be taken not to disturb low flaw channel stream bed and/or 
spawning gravels when implementing this alternative.) 

Sa Nat Page 

Fish resources; hydrology 

Identification of location that will receive gravel 

None 

Bulldozer, front end loader, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Otecklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor sediment transport regime and channel hydraulics following 
gravel removal to detect any resulting changes. 
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Upper Yakirruz River Comprehensit::e Flood Hazard i'vfanngement Plan 
STRUCTUR..li. ALTERNATNES 

DR.A.FT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPI.ElvfENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENAJ.VCE.: 

CONVEYANCE CAPACITY 

Reduce localized velocities to decrease erosion associated with high energy 
reaches. Decrease local overbank flooding. 

A separate channel is constructed adjacent to the main channel to which 
flood flows are routed, resulting in an increase in total channel capacity 
and a reduction in overbank flood stages and areas of flooding. Banks of 
the overflow channel may be stabilized with rock riprap or bioengineering 
techniques. 

See Nat Page 

FISh resources; scenic, aesthetic, and historic resources; navigation 

Hydrologic and hydraulic analysis, site survey, design drawings (including 
fish passage considerations) 

Inlet and outlet control structures (concrete, etc.}, upstream and 
downstream fish screens, topsoil, vegetation 

Bulldozer, excavator, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Otecldist, HP A, COE Individual Permit, Floodplain Certification 

Maintain inlet and outlet control structures, remove debris, and revegetate 
as needed. Monitor flows in and out of overflow channel 
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Upper Yakimo. River Comprehensme Flood Hazard Management PL:m 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: CONVEYANCE CAPACITY 

~~~~t~~~~t~~rd~~~~~~@:~~~~~1\,£.~~~Ai ··-- - . ---·· 
PURPOSE: 

DESCRIPTION: 

SKETCH: 

Lv!PACI'S: 

IMPLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
,\t[AINTENANCE: 

Reduce the volume of water conveyed downstream (infiltration basin) or 
reduce 'peak flows during flood events (detention basin). Reduction of 
volumes and/ or peak flows will decrease the extent and duration of 
downstream flooding. 

An off-stream basin is excavated, with inflow and outflow channels and 
control structures installed to regulate flows to and from the main channel 
of the river. Water in in.filtration basins will be recharged to groundwater, 
resulting in a reduction in volumes received by downstream river reaches. 
Temporary storage of water in a detention basin during high discharge 
periods will reduce peak flows and flood-related damages at downstream 
locations. 

See Next Page 

None 

Hydraulic and hydrologic analysis, site survey and design drawings 
(including fish passage considerations), identification of areas where 
sufficient in.filtration capacity is available 

Inlet and outlet control structures (concrete, etc.), upstream and 
downstream fish screens, topsoil, vegetation, fencing, material for dikes (if 
included in design) 

Bulldozer, front end loader, backhoe, excavator, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Olecklist, HP A, COE Individual Permit, Floodplain Certification 

Maintain inlet and outlet control structures, remove debris, and revegetate 
as needed. Monitor flows in and out of basin, adjust inlet and outlet 
control structures as necessary. 





Upper Yakima River Comprehensiae Flood Hazard Mtmagf'11'Zfflt Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

Lv!PI.E.iv!ENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENANCE: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Provide a matrix for bank stabilization and aeate cover for fish. 

. Trees 4 inches or greater in diameter with branches still on the trunk are 
cable anchored to rocks, e.'<isting trees, or "deadheads." Placement occw:s 
along the toe of eroding banks, the edge of low flow channels, or on a 
diagonal into the stream to aeate fish habitat Sediment accumulation 
around trees stabilizes the structure and bank. (1bis alternative contrasts 
with bioengineering in that cabled trees are not live.) 

See Next Page 

None 

Site survey (including horizontal and vertical locations of existing rocks 
and trees), design drawings 

Coniferous trees, 3/8" min. diameter cable, iron rods 

Track excavator with bucket thumb, front end loader, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor stability of structure, maintain if cables break or pull out, rocks 
move, or trees move. 
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Upper Yakima River Comprehensir7e Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPUMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Pennits: 

MONITORING/ 
1WAINTENANC'E: 

-··· -- - - ... - . -

BAl\/K PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Confine flow to a single cha.nnel, improve distribution of discharge across 
the waterway opening, control angle of attack on piers, break up meander 
patterns, and/ or prevent erosion of approach roads. 

Upstream and/ or downstream banks adjacent to bridge abutments are rip
rapped at the base and covered with concrete on the upper bank, directing 
flow smoothly through the waterway opening. 

See Next Page 

Fish resources; scenic, aesthetic, and historic resources 

Hydraulic/Hydrologic analysis (may include numerical modeling) of 
change in cha.nnel cross section and effect of structure length, plan shape, 
and height on upstream and downstream cha.nnel hydraulics, as built 
drawings of existing bridge and site survey, design drawings, historical 
aerial photographs of site 

Concrete and concrete forms, pump trucks, rock rip-rap, steel re-bar 

Excavator, haul trucks, concrete pump truck, concrete truck 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor for structural integrity, modify the design if necessary. Survey 
structure following completion for as-built drawings. 

Reference: C.R. Neill, 1973 
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Upper Y akimJZ Rioer Comprehensroe Flood Hazard Managmimt Plan 
STRUCTURAL ALTERNA TTVES 

DRAFT 

r----'----------------------------__.;;;..;;.;..;.=.;;,_;.;;.;.;.:;:..,· --· . --. 
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLE.i.vfE.i.VTATION: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Provide protection of banks, bridges, or other in-stream structures. 

Gabions are wire mesh boxes constructed on site and filled with relatively 
small stones (Le., less than 8 inches in diameter). Gabions provide an 
additional measure of structural support over riprap using similar 
diameter stone. They act as large heavy porous masses to protect banks 
and structures, and have a measure of flexibility. A filter fabric or filter 
cloth may be used to prevent leaching of base materials or undermining of 
the baskets. 

( Gabions should not be used where bedload transport or velocities are acessroe and 

may cause premature collapse of the structure.) 

See Next Page 

Fl.Sh resources 

Design Requirements: Site survey, design drawings 

Materials: 

Equipment Needs: 

TypiC12l Permits: 

.\10NITORINGI 

. vIAINTENANCE.: 

Gabion cage, rock (slightly larger than wire mesh, maximum available 
density, able to withstand abrasion, and resistant to weathering) 

Excavator, front end loader, haul trucks 

Shoreline Substantial Development Permit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor for structural integrity, place additional gabions or replace existing 
gabions as necessary . 

References: U.S. Anny Corps of Engineers, 1981; Petersen, 1986 



Gabion revetment, typical section 

Machine-placed----~· 
hand-arranged tc 
eliminate vcids 

- Hand-placad stone on 
front face of gabion for 
first 12 in. 

Compacted earth~ 

Typical gabion basket assembly 
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Upper Yakima Ricer Comprehensive Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPLEMENTATION: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Protect stream banks from erosion due to high velocity waters. 

Fencing constructed. of various types of new or used materials is used to 
reduce local velocities, trap debris, and facilitate sediment deposition and 
the establishment of native vegetation. Fencing can be constructed as 
revetment parallel to the bank, or as dikes at an angle to the flow. 

See Next Page 

Fish resources; scenic, aesthetic, and historic resources 

Design Requirements: Site survey, design drawings 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
i\tf.AINTE:NANCE: 

Posts: treated or untreated wood, used rails, pipe, steel beams, concrete; 
Fencing material: wood, wire; fill soil; rock 

Excavator with pile driver attachment, haul trucks 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor for structural integrity, replace posts or boards as necessary. 

Refernzces: U.S. Anny Corps of Engineers, 1981; Petersen, 1986 



Typical longitudinal board fence 

3 In. X 8 in. X 8 ft. treated board scab 

Typical transverse board fence 

Top bank"!"" , ______ 2_ft.aa..a.crcwn;.;;.;. .... width ... ·=--sto--n_e-fo_u_n_da __ tio_n _____ '""'' I 
"' Board-fence dike • I 

8ackfill 

Treated pile, 24 ft. 

2 ft. crown width 
stcne foundation 

... T 

.,;.-_ 



Upper Yakima Rmer Comprehensive Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

- - ··- ----- ----·· - -- . r---------------------------------......;.----, 
GROUP: 

PURPOSE: 

DESCR.IPT10N: 

SKETCH: 

IMPACTS: 

I1vIPIL.WENTA110N: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENA.i.VCE: 

BANK PROTECTION/IN-STREAM STRUCTURE PROTECTION 

Provide protection of banks, bridges, or other in-stream structures. 

Wmdrow revetment consists of a line of stone placed along the top of an 
eroding bank, either on the ground surface or partially buried. The stone 
fill is undercut as the adjacent stream bank is eroded and is launched down 
the bank, moving into the underwater bank area and protecting the bank 
from additional erosion. Stone fill may be interplanted with saplings, 
providing an additional vegetative component to long-term protection. 

See Next Page 

FISh resources 

Analysis of the volume of stone necessary ( depending on channel depth, 
bank height, material size, and estimated maximum bed scour), design 
drawings, site survey 

Rock 

Haul trucks, excavator, backhoe 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Monitor to verify that launched stone is sufficient to protect the bank. Add 
rock as necessary. Alternative or supplementary structural control may be 
necessary if resulting protection is inadequate. 

Reference: Petersen, 1986 
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Upper Yakima River~ Flood Haztl1'd Management Plan 
STRUCTURAL ALTERNATIVE.S 

DRAFT 

--·---- -- -----
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

:U.,IP ACTS: 

:U.,[PLEMENTATION: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENA.i.VCE: 

STREAlvfBED CONTROL 

Limit channel scour and degradation. 

Stabilizers are essentially buried weirs which extend laterally across the 
channel The channel invert upstream and downstream of the structure is 
about the same and coincides with the aest of the weir. Stabilizers limit 
channel scour and degradation and are applicable primarily in higher 
energy systems in which channel scour and degradation are excessive. 

See Next Page 

None 

Analysis of historical channel bed-slope changes, hydraulic analysis of 
proposed structure, site survey, design drawings, geotechnical work to 
detemune stream.bed foundation parameters 

Stabilizer may be constructed of grouted or ungrouted rock, sheet piling, 
concrete sills, and gabions, or a combination of materials; also requires fill 
material appropriate for use in channel bed 

Haul trucks, excavator, concrete pump, concrete trucks, forms 

Shoreline Substantial Development Permit if cost exceeds S2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HP A, COE Individual Permit, Floodplain Certification 

Check condition of structure annually and after major flood events. Inspect 
channel bed upstream and downstream for excessive scour or other 
detrimental changes in channel characteristics. 

Reference: Petersen, 1986 
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Upper Yakima River Comprehensme Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRA.IT 

--· ----- --,----------------------------------.;........=...;;.;;;.;;;;;;.,-~· ·- .. ·-
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

I1vIPA.CI'S: 

I1vIPLEMENTAilON: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
1.Y!.AlNTENANCE: 

FLOODPLAIN PROTECTION 

Protect land and property from floodwaters while maint:ainmg all or part of 
the natural floodplain. 

A levee is installed away from the channel bank to contain flood waters. 
The height of the levee depends on the level of flood protection to be 
provided. (The levee may be constructed using bioengineering methods.) 

See Next Page 

Scenic, aesthetic, and historic resources · 

Site survey, design drawings, analysis to detemtine design flood stage, 
geotechnical work to determine foundation soil parameters 

Rock, fill soil, topsoil, vegetation 

Haul trucks, bulldozer, grader 

Shoreline Substantial Development Pen:nit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Oi.ecklist, HP A, COE Indivi~ual Permit, Floodplain Certification 

Oi.eck. condition of levee annually and after major flood events, 
replace/repair damaged sections, revegetate as necessary, inspect for 
animal burrows. 

R.eferen.ce: Petersen, 1986; Washington Department of Ecology, 1991 



Typical levee 

Setback levee with multi-use opportunities 

Recreational opportunities 
on sand bars and beaches 

( 

Area available 
for agriculture. 
development, etc. 

\ ,11,~ ~ /,A( ,,,Mlli\ , 

\_w ___ ......, 
prcpeny drained 

Wetlands to detain stormwater, 
filter pollutants, and provide 
wildlife habitats 

_,4._ 
Setback levee to 

protect development 

Public accass bicycle/pedestrian trail. 
Also used for maintenance and 

emergency access 



Upper Yakima River Comprehensive Flood Ha::tzrd Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

- - ·-·-- --- -------
GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

Il\fi' ACTS: 

Il\fi'LE.MENTA110N: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
,\1AINTENANCE: 

FLOODPLAIN PROTECTION 

Protect floodplain areas from flooding. 

A rock or rock/ earth embankment is constructed on the river bank to 
protect floodplain areas from flood waters. The height of the levee 
depends on the level of flood protection to be provided. 

See Nat Page 

Fish resources; scenic, aesthetic, and historic resources; wildlife resources; 
recreation 

Site survey, design drawings, analysis to determine design flood stage, 
geotechnical work to detemune foundation soil parameters 

Rock, fill soil topsoil, vegetation 

Haul trucks, bulldozer, grader 

Shoreline Substantial Development Permit if cost exceeds 52,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HPA, COE Individual Permit, Floodplain Certification 

Check condition of levee annually and after major flood events. 
Specifically, investigate areas of erosion upstream of the levee that may 
result in damage to the levee, and areas of erosion downstream of the levee 
that may be caused by the levee. Replace/repair damaged levee sections, 
revegetate as necessary, inspect for animal burrows. 

Reference: Petersen, 1986 



Plan view 

Section view 
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Upper Yakima RiDer Co~ Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

IMPI..EMENTA110N: 

Design Requimnents: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
MAINTENANCE: 

---·---·-- --- -- ·----------------------
FLOODPLAIN PROTECTION 

Protect a critical structure or parcel of public or private land by enc:irc:ling it 
with a levee. 

A rock or rock/ earth embankment is constructed to surround critical 
structures or parcels of land located in the floodplain. Protection from 
damages due to the design flood is limited to the critical structure or parcel 
encircled by the ring levee. 

See Next Page 

None 

Site survey, design drawings, analysis to determine design flood stage, 
geotechnical work to determine foundation soil parameters 

Rocle, fill soil, topsoil, vegetation 

Haul trucks, bulldozer, grader 

Shoreline Substantial Development Permit if cost exceeds $2,500, 
Temporary Modification of Water Quality Criteria, Environmental 
Checklist, HPA, COE Individual Permit, Floodplain Certification 

Check condition of levee every 1 to 2 years or after major flood events. 
Replace/repair damaged sections, revegetate as necessary, inspect for 
animal burrows. 

Reference: Petersen, 1986 





Upper Yakima Rioer Comprehensive Flood Hazard M.anagtmmi PL:m 
STRUCTURAL ALTERNATIVES 

DRAFT 

• ·- ---I"""....:;.;;....;.;..::....:.,;.;;__:...;_ ________________ ......:...;.__...::.;;,;:.=.:;;:.=:;:=:::..=::;--- - -·· .. 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

IMPACTS: 

LWPLE.i.\1ENTA110N: 

Design Requirements: 

Materials: 

Equipment Needs: 

Typical Permits: 

MONITORING/ 
1\1.AlNTENANCE: 

FLOODPLAIN PROTECTION 

Protect a critical parcel of public or private land and existing or new 
riverbank levees. Prevent .floodplain .flow behind an otherwise adequate 
levee. 

A rock or rock/ earth embankment is constructed perpendicular to the 
stream channel to prevent movement of water along the .floodplain. The 
cutoff levee will also prevent degradation of downstream streambank 
levees due to erosion and undercutting of the landward. side. 

See Nat Page 

Scenic, aesthetic, and historic resources 

Site survey, design drawings, analysis to determine design .flood stage, · 
geotechnical work to detemune foundation soil parameters 

Rocle. fill soil, topsoil, vegetation 

Haul trucks, bulldozer, grader 

Shoreline Substantial Development Permit if cost exceeds S2,SOO, 
Temporary Modification of Water Quality Criteria, Environmental 
Otecklist, HP A, COE Individual Permit, Floodplain Certification 

Check condition of levee every annually and after major flood events. 
Replace/repair damaged sections, revegetate as necessary, inspect for 
animal bw:rows. 

Rr.ference: Petersen, 1986 





Upper Yakima R.mer Comprehenswe Flood Hazard Management Plan 
STRUCTURAL ALTERNATIVES 

DRAFT 

GROUP: 

PURPOSE: 

DESCRIPTION: 

SKETCH: 

·---
FLOODPLAIN PROTEcnON 

Reduce or eliminate flood damages through use of structural. ( or non
structural) changes or adjustments incorporated in the design, construd:io~ 
or alteration of individual buildings or properties. 

Floodproofing is accomplished through one or more of the following 
measures (see summaries below for additional infonnation): 
• Elevating structures on fill, pilings, or slabs to elevations above the 

100-year flood stage (base flood level) 
• Constructing bemis or floodwalls around structures 
• Waterproofing structures; sealing all openings (with provision for 

watertight closures around windows and doors) 
• Elevating valuables and other contents within the structure above the 

base flood level, including service facilities such as electrical, heating, 
ventilation, and plumbing facilities 

• Anchoring buildings and associated structures (above ground tanks, 
sheds, etc.) to prevent flotation, collapse, or lateral movement 

• Relocating buildings to locations outside the floodplain. 

See Nat Page 

SUMMARIES OF FLOODPROOFLVG APPROACHES: 

Raising or Moving the Structure: 
Raising or moving the structure is a permanent flood.proofing technique since it removes the damageable portions 
or the entire structure from risk. Raising the structure involves jacking up the structure and setting it on a new or 
extended foundation. The lowest habitable floor of the raised structure should be located above the predicted 100-
year flood stage. Moving the structure involves relocating the structure to a portion of the building lot outside the 
floodplain or to a nearby lot entirely outside the flood.plain. While relocation is costly, it is particularly appropriate 
where continued occupancy in high hazard areas is unsafe. 

Construction of Barriers: 
Barriers stop floodwaters from reaching damageable portions of structures. They can be free-standing barriers not 
attached to the structure or involve sealing a building so that floodwaters cannot enter (called "dry floodproofing"). 
Free-standing barriers include berms, levees, and floodwalls. Benns are typically earthen structures constructed 
close to the structure, while levees are typically constructed along the river bank (see river bank levee alternative). 
Dry floodproofing is accomplished by making all areas below the flood protection level (100-year flood stage) water 
tight. Operungs such as doors, windows, sewer lines, and vents are closed with permanent closures or removable 
shields, sandbags, valves, or other materials. 

Wet Floodproofing: 
This approach involves modifying the structure to allow floodwaters inside but ensuring that there is minimal 
damage to the building and contents. This approach is generally appropriate when areas are available above flood 
levels to which damageable items can be relocated or temporarily stored. Utilities and furnaces are protected or 
relocated to an area above the predicted 100-year flood stage. Special caution should be used in employing this 
alternative where safety hazards may result from flooding areas containing sources of electricity or hazardous 
materials. 

Reference: U.S. Army Corps of Engineers, 1991 
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Berms, levees, and FloodwaJls 

Sump and PUITIQ handle und~ 
and internal drainage 

Dry Flood Proofing 

Maximum prctaction 
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Account for sawer backup 

Wet Flood Proofing 
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Simpson 
Simpson Timber Company 
Northwest Operations 
P.O. BOX 460 215 N. THIRD 
SHELTON. WASHINGTON 98584 (206) 426-3381 

May 16, 1995 

Gary Cooper 
Mason County 
Dept. of Community Development 
PO Box 578 
Shelton, WA 98584 

RECEIVED 
MAY 1 8 1995 

MASON CO. PLANNING OEP'f. 

Re: Skokomish Comprehensive Flood Hazard Management Plan - Proposal to Address Logging 
Issues 

Dear Gary: 

Having attended the May 4 meeting of the CHIMP and subsequent review of your initial proposal of how 
to address logging issues, I would like to offer an alternative for your consideration. 

In 1992, the Washington State Forest Practices Board (state board that governs all regulations specific to 
forest land management) adopted into regulation what is referred to as Watershed Analysis. I've attached 
some introductory information taken from the watershed analysis manual that gives some background on 
what is involved in carrying out the watershed analysis process and how these results translate into 
watershed specific regulations. Taking a quote from a Washington Department of Natural Resources 
publication explaining Watershed Analysis, in summary the process is "a biological and physical 
assessment of a watershed in order to address the cumulative effects of forest practices on specific public 
resources (fish, water and capital improvements of the state). Based on this assessment, "prescriptions" are 
designed to protect and allow the recovery of public resources. These "prescriptions" become conditions 
for forest practices and are incorporated into approvals granted by the Department of Natural Resources 
(DNR)". 

My recommendation Gary, is to have watershed analysis performed for the Skokomish (specifically 
the south fork including Vance Creek) upon adoption of the CFHMP, in-place of the "Task Force" 
proposal currently under consideration. I believe the county , the valley residents, and land owners 
within the watershed would all benefit from the watershed analysis process for the following reasons: 

1. It is an existing state regulatory process with the results translating into specific regulations governing 
forest land management, e.g., Jogging, road construction, road maintenance etc. 

2. It is a scientific based process using experts qualified by the state in doing the watershed assessment. 

3. It is a public process open to public participation, review and input. 



4. An entire manual has been developed by the DNR detailing the process and procedures to be followed in carrying out watershed analysis; reaching conclusions on causes of problems; and how prescriptions are to be developed to address identified problems. 

5. The final watershed analysis document is subject to SEPA review before acceptance. 

6. A tirneline is established to complete watershed analysis to prevent endless meetings and long term studies. (Our experience shows the process takes about a year to complete from initiation to final SEPA acceptance). Those involved in the process are committed to completion. 

7. Cost of watershed analysis is normally shared by the participants (forest landowners, tribes, and state agencies through commitment of manpower). 

I believe that watershed analysis will address all of the issues identified in your initial proposal, within an existing state regulatory process that will result in scientific conclusions and regulatory prescriptions. Simpson has recently completed a watershed analysis for the Kennedy Creek watershed and we are currently working on the W. Fork Satsop watershed which we expect to be completed by the end of 1995. Simpson would be willing to take the lead in initiating watershed analysis for the Skokomish in 1996. 
We are still committed to the comprehensive road maintenance strategy that I proposed in my March 22, 1995 correspondence on the draft CFHMP. If watershed analysis was carried out, a road maintenance plan would be a likely outcome. 

I would like to discuss this idea further with you Gary, giving you an opportunity to see what the results of the process are (Kennedy Creek), a look at the state watershed manual and answer any questions you may have. Please give me a call at 427-4792. 

E. Keith Simmons, Manager 
Harvest Planning and Engineering 

Cc: R. E. L. Michie 
Commissioner Hunter 
Commissioner Faughender 
Commissioner Cady 
D. Craig (USFS Hoodsport) 
P. Case 

' 
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S1111P90n 

F=ebrua,y 7, 1 • 

Foreet P~ Board 

TEL l-0:360-427-8425 

RECEIVED 

FEI O 8198 
IMa co.. l'WUlll ral 

WUhlngmn Department of Natural Resources 
P.O. Bax ,1012 
Otympta, WA 98eo4-1012 

Re: Updat8 on Simpson Timber Company activities In the 
Sou1h FOrl( SkOkomish watershed 

Cear Members of th• FOt8&t PradlCM Board: 

Curing the w:ond half of 1995 ccnliderab14t time was spent by 1ha l'cxat Pradk:el Board (FPB) 
1'8W1Wing luuH relative to the South Fort Skokomish River In Malan County. TNI was promptad 
by a reqUNt Of r1ver vaJlay rutdents u a result of flooding that hu occut1'ed. An outcome or 
th ... board meettngs was a commitment on Simpson Timber Company', (STC) part to tak8 
certain actiona in tne watershed. The purpose of thta letter is tD update you on the statua of.,... 
actions. 

A. Watarfbtd AD1IY1I• - Initiation of watershed anaJysls for tM S.F. Slcokomllh Wltel'lhtld 
Adml~ Unit r,/AU) 11 underway. 

Co,aponsor.t by Simpaon and the DNR 
Anatyu tNm c:omJ)Olltlon: 

Co-tam leaders: 
Muswutin;: 
Surtac:e Eroclon: 

Hydrology: 

Fish Habitat 

Riparian: 
Stream Channel: 
Publlc Worb: 

Key datM and scheduJe: 
January 10, 199e 
January 16, 1986 
January 30, 1996 

Feb. tnru July 

Ben Cleveland (ONR) and Gary Schuyten (ITC) 
Mattnew O'connor, Ph.D. (private COftlUltllnt Seattle) 
Nancy Sturhan (ONR). UU L8WII (USFS) and TOdd Bohle 
(DNR) 
Rhett JacklOn, Pt\.D. Pantle Emnronm ... Inc., 
(Edmonds, WA) 
Pt,U P9lllrlOn (STC), Marty Erath (Skok. lndlan Tribe) 1111d 
Terry Jldcaon ~FW) 
Cl'lmtel Toal (COE) 
Mattnew O'Connor, Ph.D. (privm conadtlnt Seattle) 
Lynn MIiier, M2 !mrironmeotal SeMCU (Seattle) 

MeetlnO Of entire anaty8ta 1INlffl 
Notica of first pubiC meeting rnaled 

; ... ' 

PubtJc meeting ta aplaln watlnhed IINllylia pt'OCMGi 

introduce analyU tam; pl"IINnt timelln8 n:l ldlntlfy public 
lnput~;Q&A 
Perform ftek:t work, data ooltedion, etc. 
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August 
September 

October 
Nov. thru Oec. 
February 1997 

Official start of waterahed INIIYlia 
SynthesiS of analysis results, draft module reports, and 
public eyntt,esls and resoura ..... sment review 
PHrntvtew 
Pl'WCriptlone (public NYlew Of drift prescrtptlons) 
F"tnal raport suomltted for SEPA 1'9View 

e. RQad M1fntenanca. Rahabllltltlon and Abandonment Plto • Simpaon committad to 
development of a plan by January 31, 1986. Thia plan ii near comptetlon with the following 
ttttus: 

Road inventory: »73 total miles on STC ownership wtthln the S.F. Skok. WAU 
»S miles (48"') fall under the •orphaned road" •statu1 

Road mgml plan: »52 miles to be mmntained as active (nwiew wiU occur ta 

•tnactlve roads built prtor to 197~ 

identify roads needing upgradln9 to comply wlth CWTent 
reguJatory requlrementl) 

»11 miles (approx.) to be permanently abandoned 
»a miles to ba put into a dormancy status O*n to ..-open in 

s-10 y,Nr9; wta perform necn1ary ~ to auure mlnlmlll 
risk from road fatlUnl and surlaca erosion) 

»2 milea have naturally r.vegetatac:I to a state of stabfflty with 
nc mitigation wotk needed 

Road management ptan was malled to and revllwed at a mNttng on January 19: 
ChanM Toal (DOE) 
Marty etwtn (Skok. Tribe) 
Lia UIWil and Jack Hughes (USFS, Hoadsport Ranger Station) 
Jim Fraser (VVD~ 
Jerry Johnaon (DNR) 
Rich Cartson (UFS&WS) 
Dusty Watz. (JX Conatructlon) 

Road ptan uecution and acdvttles for 1980: 
Ffnatize road management ptan by FabnJary 18 wttt, annual road work 

priorities 
Incorporate USFS road management plan in the Vance Creek tr1butary tD 

the S.F. Sk0k0mish 
Publlah plan and distribute 
Road acttvtty planned for 1988: 

-3.4 ~ or road abandonment (111 orphaned l'Olldl) 
-4.0 miles of raconstrudlon of whid1 2.4 rnilee n orphaned raada 

Estimated expenditures of $200,000 to $250,000 incluc:1lng rMtd'linSI fundt 
of $100,000 to $150,000 (1f matching fUnds arw not obtained, lea road work 
wttl be accomptished In 19915) 

c. Critical Boad Maintanance ID Yance Crftk Dratn•a • Simpson c:ommJtlad to watchtng 
and maintaining aitical roads during the period November, 1995 to Aprtl, 1998. This hu beer'I 
done with no major failun1s OCQn'Ting that WOUid prevent access\ and the ability tD carry out road 
repairs In knawn problem areas wtthln the drainage. 

o. llad Mitigation wortc AccompHshmeQt 111§ • Dw1ng the fOw1h quarter of 19e 
Slmp.«1 completed the following read mitigation work: 
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ae5 Road .. abanc:foned OM mile eove Hw Ullal; ~ roaa ~. 
~ na.nl d~ a,,d hlU .. wt'l4ln road~ 
uat8d ($32,800) 

880 Road CUivert raplac1ffl'Hlffl • ~ 80 .. of -488 CUMNt (~ during 
the Oacamber, 1994 atr:>rm went) MCUNIY to alcMi 1C1*1 to 
additional lfNS of road mitigation wotk (M,400) 

sec Road - abandoned .1 o miles and placad .20 mun inta a dormancy atata 
(S18,800) 

883 Road Reconstruction • .40 mlles raconstrudlld to l"l'leet current regulatory 
speclftcltlons ($7,900) 

Additional am road maintenance • maintenance on the ZM3 acceu read (cnly 
accaaa to the 800 road ayatem projeda listed abCM) (S3.eoo) 

Total road expenditures in the fOUrtt, quarter were $e8,!00 ($3!,000 matching funds from 
USF&WS and $33,500 STC}. These tctaJs do not indude $300,000 Spent by STC ar11er ln tt'N9 
year to reptaca the 800 Road bridge crossing on Vance CrNk and reconatructlon Of the 800 ~cad 
which rHltabllahed the emergency exit out Of the iower Skokomlsh v.i.y durtng flacdln; . 

e. 1ne PJ•DtJld N•rmtlna AqtfyttiM 

PLANNED LEAVE %1.UViOF '4 OF TOTAL IAIIN 
PBAIMOf! HARVEST AREAS PJ;RNITMQ HAflYEIIIP 

VANCE CREEK 238acrea 55 acn,s 18.'"' 1.K 

OTHERS. FORK HINM ~aqn e.,~ gJ!I 

TOTAL S.F. SKOi<. ec>7aCNS 79 ICl'N 11.5tJ6 0.ft 

All ptanned harvest acras have approved Forast Practlcu Permits. For tne nnt 10 yean (1-.. 
2005) Simpson's harvest will average 188 acres per year, 1a1s than 3110 Of one percant ot the tctll 
south fOrk watershed. Thia compares tD 96 acres per year over the lat 12 years (1984-1995). 

Thia brings you current on Simpson's activities witl'Un the S.F. Skokomfsh watarshad. If you have 
any queatlonl, fNI frw m c;ontac;t me. 

~ _ _:._ .... _ 
e. KelUl Simmon,, Mctagar 
Harvest Planning & Englneertng 

XC: DNR (Warlletct), ooe (Toal), USFS (Crag) 
STC (Cue. Drake, Gorman. Mk:hie, Sc:huyten) 
COUnty CommtaiOners (Cady, Faughtnder, Hunter) 
Governor Lawry 
Rlf)l'INntatlVe Johnson 
R.-entattve ShtNaon 
Slnator Ow8l'I 
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3.3 Hydrology 

STREAMFLOW CHARACTERISTICS 

Methods 

General stream.flow characteristics were determined using United States Geological Survey (USGS) gauging 
station data, and information from various studies. Numerous USGS publications were referenced for data. Data 
'W3S also derived in electronic form from Earth Info, Inc. CD Roms and is provided in tables and graphs within this 
chapter, the appendix, and project files. 

Results 

United States Geological Survey (USGS) Gauging Station Data 

Streamflow data has been collected within the watershed analysis area at seven United States Geological Survey 
gauging stations. Table 3.30 below provides information on gauging station number, name, location, drainage 
area, period of record, and water years of greatest annual peak discharges. Map 3.2A Domestic Water Supply and 
Public Works displays gauging station locations. 

Table 3.3D Skokomisb River USGS Gauging Station Information 

Gauging Station Name Location Drainage Period of Record Peak 
Station# Latitude Area Discharges 

Lon2itude (SQ.mi.) <Water Years) 
12059800 South Fork 47°26'45" 26.00 Water Years 1976,1967,1978, 

Skokornish River 123°24'54" 1964-1979. 1974,1965,1972 

12060000 South Fork 47°23'10" 65.60 Water Years 1950,1956,1957, 
Skokornish River 123°18'30" 1924-1932, 1946- 1961, 1955,1951 

near Potlatch, WA 1964. 
(Calender Years 

1924-1932, 1946-
1964). 

12060500 South Fork 47°20'26" 76.30 Water Years 1950, 1935,1934, 
Skokornish River 123°16'44" 1932-1984. 1961,1945,1956 
near Union, WA (Calender Years 

1931-1984). 
12061000 Vance Creek near 15.6 Water Years 1955 

Potlatch. WA 1955-1956. 
12061200 Fir Creek Tributary 47°20'15" 0.76 Water Years 1957,1960,1955, 

near Potlatch, WA 123°18'00" 1955-1974. 1961,1956, 1972 

12061500 Skokomish River 47°18'36" 227.0 Water Years 1991,1994,1956, 
near Potlatch, WA 123°10'33" (99.0 upstream from 1944-current 1961,1986,1959 

Cushman Dam #2 (July 1943 to 
non-contributing current year) 

except during 
soillage) \ 

12062500 Purdy Creek near 47°18'05" 3.73 Water Years 1957,1959,1956, 
Union, WA 123°10'50" 1955-1959 1955,1958 

(Calender Years 
1954-1960) 
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Section 3 Past and Current Conditions 

Data indicates that stream.flows within the watershed analysis area vary greatly day to day, month to month, and 
year to year. Information on individual gauging station history, and general flow characteristics is provided below. 
Monthly minimum. maximum and mean discharge and monthly acre feet values listed by water year are available 
in project files at the Olympic National Forest Supervisor's Office for USGS Gauging Stations 12062500, 
12059800, 12060500 and 12061500. 

Gauging Station 12059800 - South Fork Skokomish River near Hoodsport, WA 

Gauging station 12059800 is the uppermost of three USGS gauging stations located on the South Fork Skokomish 
River, within channel segment 25. The station was located just downstream from the confluence of Pine Creek, 
having a drainage area of26.0 square miles. It was gauged beginning in Water Year 1964 through Water Year 
1979. Mean annual precipitation is 160 inches (Williams et al. 1985). 

Continuous flow data was collected for this station for Water Years 1964-1970, and is used in the following 
summary. Mean annual flow is around 305 cfs, ranging from 237 cfs for Water Year 1965 to 381 cfs for Water 
Year 1968. Monthly mean flows range from a low of about 68 cfs in August to around 559 cfs in December. 
Maximum monthly flows occurred primarily in November, December and January, with some occurring in early 
spring, likely associated with snowmelt. Monthly mean extremes ranged from a low of 31 cfs occurring in 
September 1965 to a high of 1,030 cfs in December, 1966. Average annual water yield was 220,814 acre feet, and 
ranged from 171,338 acre feet for Water Year 1965 to 276,744 acre feet for Water Year 1968. 

Gauging Station 1206000 - South Fork Skokomish River near Potlatch, WA 

Gauging station 1206000 is the middle of three USGS gauging stations located on the South Fork Skokomish 
River. The station is located between Harp Creek and Flat Creek. It was operated for two periods: October 1923 
through September 1931 and September 1946 through 1964 (USDI, 1964). Mean annual precipitation is 161 
inches; mean annual snowfall is 175 inches (Williams et al. 1985). 

Data for the period ofrecord was used in the following summary. Average mean annual flow is approximately 603 
cfs, and ranged from a low of about 333 cfs for Water Year 1930 to a high of833 cfs in Water Year 1956. 
Monthly mean ex"tremes ranged from 51 cfs in August 1926 to 2954 cfs in November 1955. Annual water yield 
varied from 240,845 acre feet in Water Year 1930 to 604,483 acre feet in Water Year 1956. 

Gauging Station 12060500 - South Fork Skokomish River near Union, WA 

Gauging station 12060500 is the lower most USGS station located on the South Fork Skokomish River. The 
station was located within "the gorge" in channel segment 8, the first confined segment of the river, which is 
upstream from the confluence of Vance Creek. Drainage area measured 76.3 square miles. The station was 
gauged in Water Years 1931 through 1984. Mean annual precipitation is 153 inches; mean annual snowfall is 160 
inches (Williams ct. al. 1985). 

Data for the period of record Water Years 1931-1979 was used for the summary that follows. Mean annual flow is 
about 732 cfs, and ranged from 424 cfs for Water Year 1977 to 1,041 cfs for Water Year 1974. Monthly mean 
extremes ranged from a low of 69 cfs in September 1938 to a high of 4,030 cfs in January 1953. Annual water 
yield varied from 753, 841 acre feet to 306,835 acre feet. 

Gauging Station 12061000 - Vance Creek near Potlatch, WA 

Gauging station 12061000 was located on Vance Creek just downstream of what is now Forest Service Road 2341, 
having a drainage area of 15.6 square miles. It lies within channel segment B7. It was operated March 1955 
through September 1956. 
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Gauging Station 12061200 - Fir Creek Tributary near Potlatch, WA 

Gauging station 12061200 was located on a tributary to Fir Creek (a tributary to Vance Creek), at a logging road 
crossing 1,000 feet upstream from the mouth. It lies within channel segment B40. It was gauged beginning in 
Water Year 1955 through Water Year 1974. Drainage area for the station was 0.76 square miles. Mean annual 
precipitation is 110 inches; mean annual snowfall is 50 inches (Williams et al. 1985). 

Gauging Station 12061500 - Skokomish River near Potlatch, WA 

Gauging station 12061500 is currently located at the Highway 101 bridge that spans the mainstem of the 
Skokomish. 3.7 miles downstream from the North Fork and South Fork confluence. It lies within channel segment 
3. Prior to May 27, 1964, streamflow was gauged at several sites approximately 0.6 miles upstream at different 
datums (Miles 1994). Given different locations, the station is currently gauged and has been in operation since 
July 1943. 

Drainage area for the gauge is 227 square miles, 99.0 of which are located upstream from the Cushman Dam No. 
2. Flow is partly regulated by Lake Cushman and Cushman Reservoir No. 2. During normal years, nearly the 
entire flow of the North Fork is diverted into Hood Canal through Cushman Power Plant No. 2 (Miles 1994). 

The period of record Water Years 1944-1993 will be used for the following summary. Average mean flow varies 
from a low of 578 cfs in Water Year 1991 to a high of 1571 cfs in Water Year 1951. Monthly mean extremes 
range from 144 cfs in August 1944 to 5540 cfs in January 1953. 

According to Wiggins (Personal communications, January 1995), estimates of discharge taken at the station during 
overbank flows may be in error as much as 20-30%. This is due to difficulty in estimating the amount flow when 
water is spread throughout the valley, A shift to the left in the rating curve (plots discharge versus stage) indicates 
the channel is aggrading at the cross-section where measurements are taken. The resulting trend is a higher peak 
stage for a given discharge. This makes it difficult to compare historic flow data with current. 

Gauging Station 12062500 - Purdy Creek near Union, WA 

Gauging station 12062500, located in the Purdy Creek, lies within channel segment A4. It was gauged from 
September 1954 to July 1960. Drainage area for the station was 3.73 square miles. 

The period ofrecord Water Years 1955-1959 was used to summarize the following flow characteristics. Mean 
annual flow was around 24 cfs, and varied from 21 cfs for Water Year 1958 to 30 cfs for Water Year 1955. 
Monthly mean e>.tremes ranged from 12 cfs in October 1954 and 1958 to 50 cfs in January 1956. Annual water 
yield averaged 16,996 acre feet, ranging from 14,999 acre feet for Water Year 1958 to 21,513 acre feet in Water 
Year 1956. 
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Section 3 Past and Current Conditions 

PEAK FLOW ANALYSIS 

Methods 

Various methods were used to analyze peak flows in order to identify subwatersheds potential for increases in size 
of peak :flows as the result of changes· in hydrologic response due to timber harvest and roading and to determine 
what portions of the watershed area arc potentially contributing the highest increase in :flow magnitude. Factors 
used in the analysis include: 

• Flood history based on anecdotal information and various studies conducted within the basin 
• USGS gauging station information (annual peak and partial peak :flows) 
• Precipitation regime, vegetative cover conditions (as related to hydrologic immaturity), drainage 
density.and road density 

• Estimation of the contribution of roads to hydrologically immature areas 
• Estimation of the extension of the drainage network by the road system 

Anecdotal information was used to establish the timing and relative magnitude of historic flood events for the 
period prior to actual strcamflow measurements. USGS gauging station data and various studies were used to 
capture the recorded historic flood information and to determine the magnitude and frequency with which they 
occur. Precipitation regime, vegetative cover conditions (as related to hydrologic immaturity), drainage density 
and road density were compared among the different subwatersheds to in order to assess the potential sensitivity to 
change in peak flows as a result of timber harvest and roading. A rough calculation was done to determine what 
portion of the subwatersheds roads contribute to hydrologic immature acreage. Note that these totals were not 
added to the values given in Table 3 .3H. A preliminary estimate of the ex1ension of the drainage network by the 
road system was done to further assess potential sensitivity of change in peak :flows. 

Results 

Flood History Based on Anecdotal Information and Studies 

As evident from anecdotal information, flooding has historically been a common occurrence within the Skokomish 
River watershed. In a repon on flooding by the Washington State Department of Ecology (1988), it was noted that 
the Skokomish River Valley has always flooded, and has been a problem since European settlement and formation 
of the Skokomish Indian Reservation (Harza Northwest, Inc. 1993). 

According to Richen (1964), loggers relied on floods within the Skokomish River to drive logs down to the log 
booms strung at the mouth. In 1891, a crew worked to wreck a logjam that was described as being "three miles 
thick having been forming for 50 years ... " located at the confluence of Vance Creek and the South Fork. In 
November 1891 a freshet (flood) brought down some large logs, but by May of 1892, logs were stranded along the 
river for ten miles up from Hood Canal. In December 1892, the flooding Skokomish destroyed several bridges 
spanning sloughs and tributary streams on the Valley Road and broke the booms at its mouth, sending large logs 
into the Canal. The Shelton Mason County JOURNAL stated" Many of the farms on the Skokomish River were 
also under water and much valuable soil soiled the beauty of the upper end of Hood Canal during the resent 
freshet" (Riechert 1964 ). The flood of 1894 marked the biggest flood in nine years. According to a Lake Cushman 
area account, the lake rose slowly for two or three days and then rose 9 feet in 12 hours (Overland 1992). During 
the flood of 1894, settlers above the Vance Creek and South Fork confluence spent several hours in canoes fishing 
pigs out of the water. Floods worse than that of 1894 were said to have occurred in 1886 and 1862, the latter 
which carried off one of the settlers homes and dro\\11ed all his cattle (Ricchcrt, 1964). In 1909 a flood occurred 
that was considered the worse than those previously recorded for the Lake Cushman area. During a two day 
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period, the lake level rose 22 feet, and as the water rececded, 4 feet of snow fell. For several weeks after, water 
levels were subject to change as snow fell, melted and was added to by rain (Overland, 1992). 

A study conducted in 1973 indicated overbank flooding occurred at the USGS gauging station at Highway 101 at a 
discharge of 8,900 cfs. For the period prior to the study, flows greater than this discharge have occurred at least 
once every year since 1943, and as many as six times during one year. For the period 1946 to 1962 there were only 
2 years where overbank flooding upstream from Highway 101 was considered insignificant at times of peak annual 
flows (Molenaar and Cwnnians 1973). 

According to a study by Molenaar and Cummans (1973), reservation lands in the vicinity of the Skokomish River 
commonly flood in the winter during periods of heavy rainfall. Floods are characterized by rapid increases in 
flows within a few hours, followed by decreases to small flows within 2-3 days. Several such flood events occur 
annually, often in close succession. These type of flow events have been recorded on the North Fork Skokomish 
since 1913, on the South Fork Skokomish since 1932, and on the Skokomish mainstem since 1943. Cushman 
Dam No. 1 bas partially regulated tloodflows on the North Fork since 1926. Since that time, large streamflows in 
the lower valley originate almost entirely from the South Fork basin (Molenaar and Cummans 1973) 

Periods of high runoff correspond to the wet season, and generally occur in November, December, January, and 
February. For the period prior to the 1973 study (Cummans 1973), at least some parts of the reservation was 
covered by water approximately 10 days each winter, averaging 1 day each in Novennber and March, 2 days in 
February, and 3 days in December and January. Prior to 1973, the longest duration of flooding spanned 13 days in 
December 1966 and 18 days in January 1953 (Molenaar and Cummans 1973). 

Flood height at the mouth of the Skokomish River at Hood Canal is dependent on tide height at the canal, varying 
little with different size floods. Maximum flood height is equal to the elevation of Hood Canal at extreme high 
tide, measuring 8.7 feet above mean sea level. Some variance of this height can be caused by wind. (Molenaar and 
Cu.mmans 1973). According to Cummans (1974) 8. 7 feet was an arbitrary value given to predict flood profiles. 
Tidal influence extends uptream somewhere below rivermile (RM) 5.3 (Cummans 1974). 

USGS Data 

Annual peak flow and partial peak flow data. as available, was used to determine peak flow characteristics 
throughout the watershed analysis area. Table 3.3E in Apendix 3.3 shows the annual instantaneous peak event by 
water year for each gauging station. Figure 3.3A below provides a graphic display of the annual peak events for 
the period of record for the six USGS stations within the watershed. Table 3.3F lists the estimated discharge for 
the 1.01-, 1.05-, 1.11-, 1.25-, 2, 5-, 10-, 25-, SO-, and 100-year recurrence interval for five USGS gauging stations. 
Results are derived from Log Pearson III Analysis conducted by the the USGS (Williams et. al. 1985). 

Partial peak data was taken from Eanh Info. Inc. CD Rom data bases. Table 3.3G in Appendix 3.3, lists the 
number of partial peaks by water year for the period of record, unless otherwise noted, for the three USGS stations 
on the South Fork Skokomish River. Base flow for the station varies from 1.01 to 1.11 year recurrence intervals. 
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F' 3 3A C f d 11?Ure . - on mue 

Gauging Station #12060500 
South Fork Skokomish River Near Union, WA 
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Gauging Station #ll061SOO Skokomisb River Near Potlatch, WA 
Annual Peak Discharges Water Yean 1934, 1944-1993 -
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Gauging Station #ll062SOO Purdy Creek Near Union, WA 
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Table 3.3F - USGS Gauging Recurrence Intervals for Estimated Discharge 

Exceedance Recurrence 12059800 12060000 12060500 12061200 12061500 
Probability Interval (1964-1979) (1924-1932, (1932-1979) (1955-1974) (1934-1979) 

1946-1964) 
cfs cfs cfs cfs cfs 

0.99 1.01 1644.3 2913.0 4716.8 59.3 6619.4 
0.95 1.05 2056.1 3954.3 6144.2 75.7 8725.4 
0.9 1.11 2320.9 4663.4 7065.4 86.5 10021.3 
0.8 1.25 2692.7 5704.9 8357.9 101.7 11756.0 
0.5 2 3598.8 8437.8 11485.3 139.3 15578.6 
0.2 s 4846.5 12574.6 15710.7 192.2 20027.4 
0.1 10 5679.9 15537.7 18472.1 227.9 22573.7 

0.04 25 6742.7 19515.5 21923.5 274.0 25430.0 
0.02 so 7542.6 22640.3 24470.4 309.0 27340.1 
0.01 100 8350.1 25898.3 26999.5 344.4 29094.0 

Gauging Station 12059800 - South Fork Skokomish River near Hoodsport, WA 

For the period ofrecord 1964-1979, the greatest instantaneous peak occurred in December, 1975 (5,340 cfs). The 
lowest peak occurred in December, 1972. All peaks were estimated to be less than a 10 year event. with three 
being a 5-10 year event and seven being a 2-5 year event. Monthly distribution of peaks is a follows: December 
(8), January (3), November (2), and October and March (I each). 

Partial peaks were recorded for the period Water Year 1964-1970. Base flow for estimating partial peaks is 2,500 
cfs, a return period of approximately 1.11 years. The greatest number of partial peaks occurred in Water Year 
1964, with four events exceeding 2,500 cfs, followed by Water Year 1968, in which three such events occurred. 

Gauging Station 1206000 - South Fork Skokomish River near Potlatch, WA 

For the period of record 1924-1932 and 1947-1964, the greatest peak occurred in November, 1955 (17,800 cfs). 
All peaks were estimated to be less than a 25 year event. with four being a 10-25 year event. one being a 5-10 year 
event, and eleven being a 2-5 year event. Peaks were distributed throughout the months as follows: January (8), 
December and February (5 each). November (3), October (2), and March and April (1 each). 

Partial peaks were recorded for the period of record. Base flow for estimating partial peaks is 4,500 cfs, nearly a 
1.11 year return period. Water Years with the greatest number of partial peaks are 1953 (6), 1950 and 1954 (5 
each), and 1947 and 1951 (4 each). The nine year period Water Years 1924-1932 and six year period Water Years 
1959-1964 marked periods of relatively less frequent partial peaks compared to the twelve year period Water Years 
1947-1958. For the period Water Years 1924-1932, there were four years (1926, and 1928-1930) in which zero 
partial peaks occurred and four years (1924, 1925, 1927, and 1931) in which 2 partial peaks occurred. For the 
period Water Years 1959-1964 no partial peaks were recorded. The period Water Years 1947-1958 was marked by 
two years (1949 and 1957) of zero partial peaks and a series of years (Water Years 1950-1954) having the highest 
number of partial peaks for the period of record, collectively totaling twenty-two partial peaks. 
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Gauging Station 12060500 - South Fork Skokomish River Near Union, WA 

For the period of record Water Years 1932-1984, the greatest instantaneous peak measuring 21,600 cfs occurred 
twice, once in January, 1935 and again in November 1949. All peaks were estimated to be less than a 25 year 
event. with five measuring between a 10-25 year event. six measuring between a 5-10 year event. and sixteen 
measuring between a 2-5 year event According to Wiggins (Personal communications, January 1995), USGS 
personnel took a discharge measurement by boat on December 20, 1994 and estimated a discharge of 20,000 cfs at 
the currently inactive station. This estimated discharge between a 10-25 year event (close to a 25 year event). 
Distribution of peak events by months is as follows: December (18), January (12), November (10), February (7), 
October, March and April (2 each). 

Partial peaks were recorded for the period of record. Base flow was estimated to be 6,000 cfs with a return interval 
of approximately 1.05 years. Water years with the greatest number of partial peaks include 1968 (8), 1983 (7), and 
1934 (6). The eighteen year period 1932-1949 was marked by relatively less partial peaks, with nine water years in 
which no partial peaks occurred. All other water years within this period had three or less partial peaks, with the 
exception of Water Year 1934, having six. The thirty-five year period Water Years 1950-1984 had comparatively 
more frequent partial peaks with only five years of having none. Water Years with the greatest number of partial 
peaks are 1968 (8), 1983 (7), 1953, 1954, 1959, 1961, 1963, 1967, and 1980 (5 each), and 1950, 1960, 1963, 1976, 
1981, and 1982 (4 each). The six year period with the greatest number of total partial peaks for combined years is 
Water Years 1959-1964, having twenty-four, followed by the six year period Water Years 1979-1984, with twenty
two. 

Gauging Station 12061000 - Vance Creek near Potlatch, WA 

For the period of record Water Years 1955-1956, the greatest instantaneous peak flow occurred in November, 1954 
(3,840 cfs). 

Stream.flow measurements taken during the summer of 195 I indicate zero flow for two dates (8/3/51 and 9/18/5 I) 
at a crossing located three miles above the mouth and flows of 12.6 cfs and 9.19 cfs for those same dates taken at a 
road crossing near the mouth. This is evidence that Vance Creek flows at the location three miles above the mouth 
has been subsurface (USDI, 1961). 

Gauging Station 12061200 - Fir Creek Tributary near Potlatch, WA 

For the period of record Water Years 1955-1974, one 25 year event. four 5-25 year events, and five 2-5 year events 
occurred. Peaks were distributed as follows: November and December (6 each), January (4), April (2) and 
February (1). 

Gauging Station 12061500 - Skokomish River near Potlatch, WA 

For the period of record Water Year 1934 and Water Years 1944-1993, the highest instantaneous peak flow 
measuring 36,600 cfs occurred in November, 1990. This event was estimated to be greater than a 100 year event. 
Two 50-100 year events, two 25-50 year events, nine 10-25 year events, and fifteen 2-5 year events occurred within 
the stated period of record. 

According to Wiggins (Personal communications February, 1995), measurements taken at the station during 
overbank flows may be in error as much as 20-30% due to the inability to accurately measure discharge above 
bankfull st.age (water spreads out across the valley). Channel aggredation at the gauge cross-section has resulted in 
a higher peak stage for a given discharge, as is indicated by a shift to the left in the rating curve (plot of peak st.age 
versus peak discharge) developed for this gauging station. 
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Gauging Station 12062500 - Purdy Creek near Union, WA 

For the period of record Water Years 1955-1959, the instantaneous peak event occurred in December, 1957 (106 
cfs). Distribution by month is as follows: December (2), January (1), February (1), and April (1). 

Evaluation of Peak Flow Sensitivities 

Interpretation of USGS Gauging Station Data 

The peak and partial peak data gathered at USGS gauging stations in the watershed was served as an indicator of 
variability in the timing, magnitude and frequency of floods. Assessment of peak records indicate that flood events 
generally follow the climatic trend. In general, years of relatively low annual peak flows occurred in the years of 
low precipitation. High annual peak events on the other hand occurred in the relatively wet years. Changes due to 
timber harvest and roading was not distinguished from the natural range of variability. of flows given the cursory 
nature of this assessment. 

Assignment of Risk for Significant Rain-on-Snow Effects 

Rain-on-snow events occur in the watershed as the result of high rates of snowmelt during cloudy, rainy periods 
when air temperature and wind speeds are high. During these events, snowmelt can dramatically increase rates of 
water delivery to the soil above that resulting from rain alone (citations within Coffin and Harr 1992). Channels 
may be altered by bank erosion, downcutting and redistribution of sediment and large woody debris (Harr 1981). 
Rain-on-snow events may also trigger slope failure in steep, marginally stable slopes due to a reduction in shear 
strength (resistance to downslope movement) caused by increased soil pore water pressure (Swanson 1974). Rain
on-snow events have the highest probability of occurring in the mid-elevation rain-on-snow zone followed by the 
greatest probability of occurring within the adjacent snow dominated and rain dominated zones. These events are 
least likely to occur in the highland and lowland zones (Washington Forest Practices Board 1994). 

It is assumed that subwatersheds having greater than 50% of the area in rain-on-snow are considered sensitive to 
changes in peak flows as the result of rain-on-snow events. Given this assumption, ten subwatersheds within the 
South Fork likely sensitive to changes in peak flows are: 27C South Fork Skokomish - Pine Creek to Headwaters 
(58.1%), 27D Steel Creek (69.7%), 27E Lebar Creek (76.4%), 27F Brown Creek (63.3%), 271 Rule Creek (55.1%), 
271 Church Creek (67.4%), 27K Pine Creek (63.3%), 27L Cedar Creek (68.1%), 27M Rock Creek (62%), and 270 
Cabin Creek (70.8%)). 

Six subwatersheds (27E Lebar Creek, 27F Brown Creek, 27L Cedar Creek, 27M Rock Creek, 27N Vance Creek 
and 270 Cabin Creek) are similar in that 95%-100% of the total land base lies within rain dominated and rain-on
snow dominated regimes. Given this, these subwatersheds may be most sensitive to rain-on-snow events. Refer to 
Table 3.3B which shows the distribution of precipitation zone by subwatershed. 

Potential Impacts to Peak Flow Characteristics by Forest Practices 

Forest practices can alter the magnitude and timing of strearnflows by augmentation of storm runoff volume due to 
enhanced soil moisture or snowmelt, reduced detention storage on the hillslope, and increased efficiency of water 
conveyance by the drainage network due to surface disruption such as road construction. Stream channel 
characteristics and dimensions are adjusted to accommodate the bankfull discharge event (2-year) in lower gradient 
self-formed rivers (Wolman and Miller 1960) and apparently the 5-year event in steep mountain streams (Lisle 
1981). Fish habitat is considered significantly affected when shear stress increases significantly or when the 
discharge associated \\ith a 5 year event occurs significantly more often. Over channel bank floods are an issue in 
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regard to downstream public resources for strcamflow related to the 25-, 50-, and 100-ycar events (Washington 
Forest Practices Board 1994). 

Potential impacts to peak flow will be evaluated based on hydrologically mature conditions (based on vegetative 
cover), drainage density and road density. Table 3.3H provides the percent distribution for each of these categories 
by subwatershed. 
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Table 3.JH - Hydrologic Maturity, Drainage Density and Road Density by Subwatersbed s..-- HyGralog1c Matumy Dta1nage Oenatty lload O..natty 

" Ne!M Hyal'DIOgle Acres Tatal ... Al:ntaJ Square Drainag Dnalnage SqY&ra Road Road 

• 
Maturity lillnurlty AcNIII Maturity 11111811 MIies Denatty 1111111'1 MIies OeMlly 

27A. SF Skcir. FB ID er- Crilek 10.78 37.73 3.51 10.78 25.71 2.39 
Immature 1208.23 tl883.S8 17.t!'llo 

llllafflle<lial 1825.11 tl883.S8 28.S'!I, 

Mature 3650.24 tl883.S8 55.9"' 

278 SF Skok Brow,, Creek ID Pino Creek 10.71 c:zr 4.41 10.71 4".23 4.l!IO ........ 12118.34 ~.04 18.~ 

lnlatmediatll 3350.C ~.04 '8.9"' 
Mature 2237.215 ~.04 32.t!'llo 

27C SF Skok Pine c.-k ID FB 14.44 65.21 4.52 14.44 22.se 1.se 
lmalllre 10)11!1.47 8238.37 11.2"' 

lnl8mladiatll 21See.37 e238.37 28.9"' 

Mature 5535.S e238.37 511.9"' 

270 SIMI Creek 1.78 11.3& 5.34 1.78 1.70 0.87 
lmatu19 28.0S 1124.112 2.5'!1, 

lntllnnediatll 257.81 1124.112 22.9"' 

Mature S3S 1124.112 74,fl'II, 

27E LebarC,eek 8.80 ~.00 4.08 e.eo 38.30 3.81 
lmalllle 1400.8 11272.lle 22.3'!1, 

lmllnnediatll 2870. 15 11272.118 45.8'!1, 
Matul9 2001.118 11272.lle· 31.9"' 

27F er-Creek 7.78 37.13 4.78 7.79 35.35 4.54 
lmatu19 1022.4" 41188.115 20.5'!1, 

lntllffnediatll 22115.43 411118.18 44.4'!1, 

Mature 174".24 411118. 115 35.1'!1, 

27G HarpC.-k 1.17 4.ee 3.87 1.17 2.13 1.82 
lmature 0.215 750.88 0.()'11, 

lntllnnedia1e 1115.07 750.88 15.7"' 

Malllre 832.52 750.88 8'.2"' 

27H Dalby Creek 0.51 1.ee 3.27 0.51 3.oe 15.04 
!mature 2.85 324.8' 0.9"' 
lntllm,ediate 1311.41 324.154 42.()'!I, 

Mature 185.311 324.154 57.1'!1, 

271 Rule Creek 2.20 10.10 4.l!!O 2.20 0 0 
lmature 4".116 1406.28 3.5'!1, 

lntermediatll 428.01 1406.28 30.4'!1, 

Mature 1128.4 1408.28 116.()'!I, 

27J Church Ctwek 3.ll1 115.78 4.2D 3.91 18.53 4.23 
lmature 450.14 2500.12 18.()'!I, 

Intermediate 11ee.211 2500.12 '8,e,f, 

Mature 883.74 2500.12 35.3'!1, 

27K Pine Creek 3.n 17.00 4.51 3.n ll.33 2.'8 
lmature 208.48 2411.4 a.e,r. 
Intermediate 885.28 2411.4 35.9"' 

Mature 1337.154 241U 55.5'!1, 

27L Cedar C...k 5.83 29.08 5.18 S.153 29.48 5.24 
!mature 888.82 3604.35 19.1'!1, 

lnlermodiate 225e.02 3604.35 ei.e,i, 

Mature 858.53 3604.35 18.3'!1, 

27M Roci<Cteek 8.48 34.111 5.39 8.48 35.94 5.55 
lmallll'e ll12.S6 4145.54 22.()'!I, 

lntarmediate 2142.83 4145.54 51.7"' 

Mature 10fil0.34 4145.54 28.3'!1, 
27N Vance Creek 18.38 11s.20 8.28 18.39 112.n 4.50 

!mature 3257.18 1171111.23 27.7"' 

Intermediate 31191.01 117611.23 331'11, 

Matul9 4821.0II 1171111.23 39.3'!1, 

270 Cabin Creek 1.82 11.53 8.34 1.82 9.87 5.42 

!mature 2111.85 1185 25.()'!I, -- 709.02 ,,es l!!0.9"' 

Matul9 184.34 ,,es 14.1'!1, 

27P Nic:luund Creek 1.08 7.58 7.02 1.06 6.35 s.eo 
lmatu19 101.n eas.s2 14.8'!1, 

lntaffnediate 441.44 eas.52 154,()'!I, 

Maiure 148.311 eas.s2 21.2"' 

27Q FirC,eek 2.1111 18.l!!O e.e, 2.89 7.23 2.88 

!mature 12.e.? 1723.57 0. 7"' 
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s..-- Hy,ll"Dl09tc Mmlmy Onlnate DM!afty lloedDM!afty 
111 Na- H)'llrot091c AclN Total Y,AcrNI 54...,. Dnlnag Ora1nage Square !load "-• Maturity Maturity Ac,- Matunly Miles Mllft OeMlty MIies Miles 0.Mlly 

tnt•m••cllata 28,C.25 1723.57 15.311, ........ 1448.88 1723.57 113.ft 
27R FlatO..k O.le 2.30 us O.le 0.87 2.73 -- 0.18 228.M 0.1 .. 

lnlanNdiate 82.3' 228.M 27.3'1, 
Man 11111.11 228.M 72.,... 

27S v.-ei... 0.82 5.45 5.110 0.82 3.43 3.71 -- 0 5111.1 o.o,i, 
lnlanNdiala 0.55 5111.1 0.1 .. 
Mellft 580.55 5111.1 1111.ft 

31A Slcoil.clmill/l A;.., Valley 17.88 82.85 3.51 17.18 55.02 3.08 -- eeo:,.1e 11'"8.1111 57.,... 
~iata 542.117 11'"8.1111 .. _,... 
Maturw 38111.31 11'"8.1111 31.ft 

388 PuniyC-k 11.04 ua HO 11.04 25.31 ... 1e 
lmatl,,w 2030.1111 311116.32 52.5,i, 
lnlamlediata 30194 38118.32 7.811, 
Meturw 1533.'1 38118.32 39.,... 

Hydrologic Immaturity 

Hydrologically immature areas are considered suseptable to increases in peak flow because of their ability to store 
deep snowpacks and generate rapid melt during periods of rain-on-snow conditions. Given this, subwatersheds 
currently most suseptable to increases in peak flow due to rain-on-snow conditions are: 27N Vance Creek (27. 7%), 270 Cabin Creek (25%), 27E Lehar Creek (22.3%), 27M Rock Creek (22%), and 27F Brown Creek (20.5%). Even though subwatersheds 38A Skokomish River Valley (61.4%) and 38B Purdy Creek (52.5%) are largely in a 
hydrologically immature state, these subwatersehds are much less likely to experience rain-on -snow events due to their position in the lowland. 

Changes in peak flow due to canopy cover are e;,.-pected to be most noticable in small tributaries in the upper parts of the subwatersheds, due to the attenuating effect of more water (less percent change) further downsteam. 
Eventhough some subwatersheds may have only a small percent in hydrologically immature state, potential for 
increases in peak flows may occur in small tributaries within the upper portions of the subwatershed that have a 
high percent of their area in hydrologically immature state. 

Logging has decreased dramatically within the watershed the last decade compared to historic trends as is 
indicated by the high level of current landscape within the watershed classified as intenncdiate hydrologically mature. Subwatersheds having a large percent of their land base in this state that may have been sensitive to 
changes in peak flows in the past include: 27B South Fork Skokomish - Bro\\n Creek to Pine Creek (48.9%), 27E LeBar Creek (45.8%), 27F Brown Creek (44.4%), 271 Church Creek (46.7%), 27L Cedar Creek (62.6%), 27M Rock Creek (51.7%), and 270 Cabin Creek (60.9%). With increase in canopy cover, these areas are likely less 
sensistive to changes in peak. 

Contribution of Roads on Percent Area Hydrologically Immature 

In consideration of high road densities \\ithin the South Fork Skokomish watershed, a rough estimate was done to estimate percent of total area that roads contribute to hydrologically immature area within each subwatershed. The 
following assumptions were used: 

• hillslopes within the watershed average 50% slope. 
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• road prisms and cutslopcs are not vegetated. 
• combined unvegetated road prism and cutslopcs have an averagehorizontal distance of 24 feet. 
• fillslopcs are vegetated. 

Table 3 .3I provides the results. Because average slope is significantly less than 50% in the lower valley, 
subwatersheds 38A Skokomish River Valley and 38B Purdy Creek, were omitted from this estimation. Results 
indicate that for the South Fork, the approximate 511 miles of road contribute approximately 1,488 acres, or about 
2.2% of the total area to hydrologically immature. Subwatersheds contributing the greatest number of road area as 
hydrologically immature are 27N Vance Creek with 335 acres (115 miles of road), 27C South Fork Skokomish. 
Pine Creek to Headwaters with 190 acres (65.2 miles of road), and 27B South Fork Skokomish - Brown Creek to 
Pine Creek,) with 138 acres (47 miles of road). 

The range for percent of the subwatershed area roads contribute to hydrologically immature is 1.5-3 .2o/o, with over 
fifteen subwatersheds being greater than a 2% increase. The six subwatersheds with the highest increases (2.7-
3.2%) are the mainstem Vance Creek and all tributaries thereof. Percentages for these subwatersheds is: 27P 
Nicklund Creek at 3.2o/o, 27Q Fir Creek at 3.lo/o, 27R Flat Creek and 270 Cabin Creek both at 2.9o/o, and 27N 
Vance Creek at 2.8%. 

The 32.2 miles of road decommissioned within the South Fork will not be a consideration in adjusting the 
contribution roads make to hydrologic maturity simply because these practices began less than 10 years ago. 
Therefore, trees established since treatment fall within the range of hydrologically immature. 

Table 3.31 - Road Contribution to Hydrologically Immature Area by Subwatershed 

subwater- Subwatershed Total Road Acres Total % 
shed of Acres Contribution 

# Name Miles Road by Roads 
27A SF Skok FB to Brown Creek 37.725 109.75 6883.58 1.6 
278 SF Skok Brown Creek to Pine 47.269 137.51 6854.07 2.0 

Creek .... 
27C SF Skok Pine Creek to FB 65.207 189.69 9238.34 2.1 
27D Steel Creek 9.388 27.31 1124.96 2.4 
27E Lebar Creek 39.998 116.36 6272.93 1.9 
27F Brown Creek 37.13 108.01 4988.16 2.2 
27G Harp Creek 4.661 13.56 750.85 1.8 
27H Dalby Creek 1.656 4.82 324.64 1.5 
271 Rule Creek 10.099 29.38 1406.27 2.1 
27J Church Creek 16.775 48.80 2500.14 2.0 
27K Pine Creek 17.004 49.47 2411.38 2.1 
27L Cedar Creek 29.076 84.58 3604.37 2.3 
27M Rock Creek 34.907 101.55 4145.53 2.4 
27N Vance Creek 115.196 335.12 11769.26 2.8 
270 Cabin Creek 11.531 33.54 1165.01 2.9 
27P Nicklund Creek 7.556 21.98 689.52 3.2 
27Q Fir Creek 18.602 54.11 1723.56 3.1 
27R Flat Creek 2.301 6.69 228.63 2.9 
27S Vincent Creek 5.449 15.85 591.1 2.7 
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Drainage Density 

As shown in Table 3.3H, Drainage density ranges from a low of 1.4 river miles per square mile for 38A Purdy 
Creek to a high of7.02 river miles per square miles for 27P Nickund Creek. 27N Vance Creek (6.26 river miles 
per square miles) and all tributaries thereof represent subwatersheds with the highest drainage densities. Vance 
Creek. including its tributaries, is characterized by dendridic drainage pattern, as compared to other subwatersheds 
within the study area that tend to be less dense, having rectangular drainage patterns. Refer to Section 3.4 Erosion 
for the relationship between these patterns as related to geologic characteristics. 

Road Development in the South Fork Skokomish 

The historical pattern of road network development likely related very closely to available technology for yarding 
and hauling logs. According to Harr (1981), 75% of the 7552 acres clearcut between 1935 and 1949 were yarded 
by railroad based cable systems. The remaining 25% were yarded by tractor. By 1950 high lead cable yarding 
came into use, replacing railroad logging. 5730 acres were logged between 1950 and 1964, with roughly 67% in 
clearcut and 33% in partial cut. Approximately half the logs were yarded by high lead cable systems with the other 
half by tractor. Skyline logging began in the South Fork watershed in the mid 1960's, thus reducing high lead or 
tractor yarding practices. Through the mid l 970's approximately 75% of all logging was conducted using skyline 
systems (Harr, 1981 dated). Assuming that high lead cable systems and tractors required closer spacing between 
access roads, and skyline logging accommodated more ridgetop operations with fewer intermediate roads or 
landings, the resulting trend within the watershed reflects a decrease in the percent harvested area occupied by 
roads. 

Watershed restoration efforts conducted by the Forest Service within ten South Fork Skokomish River 
subwatersheds during the last decade has resulted in decommissioning of approximately 32.2 miles of road. The 
most extensive decommissioning work has been completed in 27B South Fork Skokomish - Brown Creek to Pine 
Creek subwatershed where over one-third of the total miles (13.3 miles) have been decommissioned and in 27F 
Brown Creek. where 5.9 miles have been decommissioned. 

Road Density 

Overall road density within the South Fork Skokomish portion of the watershed analysis area is high. As shown in 
Table 3.3H, road densities vary by subwatershed from O miles per square miles for 27! Rule Creek to 5.9 miles per 
square miles for 27P Nicklund Creek. Fifteen subwatersheds have a density exceeding 2.5 miles per square mile, 
with two other subwatersheds falling just under that density. Percentages given apply to road densities that existed 
prior to road decommissioning that has taken place within the last decade. 

Contribution of the Road System to Drainage Network Extension 

Even though road density decreased with technological development, the number of accumulated miles of road. and 
the design by which those roads were constructed during various periods is at issue. The majority of roads within 
the South Fork were constructed by cut and fill or full bench methods. The majority have insloped surfaces which 
require a ditch for drainage of surface runoff (Personal communication, March 1995). Roads built using sidecast 
construction are a prevalent source of slope failures throughout the South Fork Skokomish River watershed (Refer 
to Section 3.4 Erosion). 

A cursory assessment was completed to estimate the % increase of drainage area by subwatershed due to the road 
network. Refer to Table 3.31 for the results. According to Cal Ching (Personnel Communication, February 1995), 
average distance between culverts is 350 feet. Given this, the assumption was made that drainage network is 
extended 700 feet (350 feet either side) at each stream culvert crossing. Range for the watershed analysis areas 
varies from 0% for 27G Harp Creek and 27H Dalby Creek to 38% for 270 Cabin Creek. Seventeen subwatersheds 
exceed 10% increase in drainage and eleven of those exceeded 20% increase. 
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No attempt v.as made to develop a relationship between % increase of drainage network to increases in peak flow. 
However, it is assumed that increases in the drainage network will affect the timing and magnitude in peak flows 
by increasing the amount of water of water delivered to the streams, and transporting it more rapidly than natural 
processes. 

Table J.JJ - Drainage Network Extension from Road Network 

Subwatenlied Subwalenhed Sauare Drai-.e •Sina• Uknded Adhated %lnrnaae 
# Name Miles MIies CNUinn Dnilml!t Dninawe ofDnina~• 
27A SF Skok FB to Brown Cree 10.76 37.725 31 4.11 41.13 Ill/, 
27B SF Skok Brown Creek to Pi 10.71 47.269 101 13.39 60.66 2!'/o 
27C SF Skok Pi.nc Creek lo FB 14.44 65.207 51 6.76 71.97 10% 
27D SI.eel Creek 1.76 9.311 6 O.&O 10.18 !'lo 
27E Ldm Crcclt 9.80 39.998 11 10.74 50.74 27% 
27F Brown Crcclt 7.79 37.13 17 11.53 48.66 31% 
27G !Ham Ctcclc 1.17 4.661 6 0.80 S.46 17"/o 
27H Dalby Ctcclc O.SI l.6S6 0.00 1.66 0% 
27I RI.lie Crcclt 10.099 0 0.00 10.10 0% 
21] Church Crcclt 3.91 16.nS 41 H4 22.21 32Y, 
27K Pinc Crcclt 3.n 17.004 14 1.16 11.86 Ill/, 
27L Cedar Creelc S.63 29.076 74 9.11 31.89 34% 
27M I R.oc:lc Creek 6.48 34.907 69 9.lS 44.0S 26Y, 
27N VUICC Crcclt 18.39 JIS.196 280 37.12 152.32 32Y, 
270 c.bin Cr=lc 1.12 11.531 33 4.38 15.91 38"/o 
27P Niclclund Creek 1.01 1.SS6 13 1.72 9.28 23% 
27Q Fir Crcclt 2.69 11.602 21 3.71 22.31 20% 
27R Flat Crcclt 0.36 2.301 3 0.40 2.70 17"/, 
27S Vinccnt Creelc 0.92 S.449 7 0.93 6.38 17"/, 
38A Sltolcom ish River Valley 17.19 62.154 IOI 13.39 76.24 21Y, 
38B Purdv Creek 6.04 1.412 12 1.59 10.0, 19% 

Effects of Water Diversion on Peak Flows 

Diversion of the majority of flows from the North Fork has altered the flow regime of the mainstem Skokomish. 
According to Dawdy, (1994) the mainstem Skokomish channel must adjust its size and slope in response to the 
changed flow regime and to carry sediments through the system. Deposition in the mainstem is apparent at the 
USGS gauging station at Highway 101 bridge, where the bottom of the channel has raised over 3 feet in the period 
1967-1992 (Dawdy, 1994). Flood overflows occur at lower discharges as the result of channel aggradation. The 
accelerating increase of flood overflows causes a decelerating rate of sediment transport. The point at which 
overflow occurs '\\ill migrate upstream and the discharge at which it occurs will be less with greater overbank 
floods and greater flood damages over time. 

Regulation or diversion of the North Fork waters also serves to reduce flooding within the Skokomish River valley. 
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LOW FLOW ANALYSIS 

Methods 

Data from United States Geological Survey gauging stations and various studies, was used to characterize the 
magnitude, frequency and timing of low flows within the watershed analysis area. 

Results and Interpretation 

USGS Low Flow Study Data 

A study conducted by Hidaka (1973) was conducted to characterize low flows for streams within the Puget Sound. 
Four indices were detennined from data obtained from low flow frequency data curves and from average discharge 
at 150 stations, including two stations on the South Fork Skokomish (12060600 and 12060500) and one station on 
the Skokom.ish River (12061500) The four indices computed were low flow yield, base flow, slope, and spacing. 

Low flow yield represents the median (2-year recurrence interval) value of the annual 7-day minimum flow taken 
from the frequency curve (1946-1964 reference period for 150 stations) and is expressed in cubic feet per 
second/square miles. The base flow index is computed as the 2-year recurrence interval of the 7-day minimum 
flow frequency curve to the mean annual discharge. This index isolates geologic effect on low flows. It indicates 
the amount of storage available in the basin. as ground water and/or surface water in the form of ice and snow 
(glacial fed and perennial snow fields are excluded). Slope index is the ratio of the discharge at the 2-year and 20-
year recurrence intervals of the 7-day minimum frequency curve. The slope index indicates variations in low flow, 
tra.nsmittability of geologic materials, and the regulating effects of snow and ice storage in the watershed. The 
spacing index is the ratio between discharges at the 2-year recurrence intervals of the 183-and 7-day frequency 
curves, and is influenced by the same characteristics that influence slope index. 

Low flow indices for gauging stations 1206000, 12060500, and 12061500 were 1.4, 1.23, and .78 cfs per square 
miles, respectively. These high values indicate the influence by large amounts of precipitation falling as snow in 
the high altitudes. Though the low flow yield indices are high, the base flow indexes for the stations 1206000 
(.14), 12060500 (.12), and 12061500, indicated very little contribution by groundwater to low flows. Slope indices 
for these stations 12060000 (1.35), 12060500 (1.30), and 12061500 (1.24), indicates that snow storage tends to 
decrease the variability of low flows from year to year. Slope indices for the stations 12060000 (3.15), 12060500 
(3.28}, and 12061500 (2.69) is also influenced by precipitation that falls as snow. 

Water Withdrawals or Diversions 

Infonnation on water withdrawals and diversions was obtained from Section 3.2 Domestic Water Supply and 
Public Works. Water is diverted for the following purposes: single and multiple domestic, municipal domestic, 
power, irrigation. fish propagation, and fire protection. There are seventy-five water rights within the Skokomish 
River watershed (distributed on the mainstem Skokomish River, Purdy Creek, Weaver Creek, and Hunter Creek) 
totaling approximately 213.25 cfs. In addition to surface water withdrawal, 20,492 gallons per minute are 
withdrawn by wells from groundwater sources. The single largest water right holder in the watershed is 
Washington Department of Fish and Wildlife, which operates three fish hatcheries therein. This agency holds 
fourteen water rights totaling 110.75 cfs in surface water withdrawal and 8055 gallons per minute from 
groundwater wells. Surface water use by the hatcheries is non-consumptive; water used is divened back into the 
system. The remaining water rights held in the watershed total 102.25 cfs in surface water and 12,436 gpm from 
groundwater sources. 
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3.4 EROSION 
Leslie Lingley - USFS - Module Leader 
Lisa Lewis - USFS • Module Leader 

INTRODUCTION 

Purpose 

Section 3 Past and Current Conditions 

This module presents an erosion assessment of the South Fork Skokomish Watershed. The purpose of 
conducting this assessment is to provide local scope and scale to erosion patterns, to examine the 
influence of land management on erosion processes, and to identify and prioritize, if necessary watershed 
restoration opportunities. This analysis attempts to address these Key Questions fonnulated during the 
scoping for this analysis: 

• What effect bas harvest activities had on hill-slope processes that affect soil productivity? 

• What are the effects of past and current restoration on other resources? 

• What are the processes which deliver sediment to aquatic systems and where do these 
processes occur within the watershed? 

• What effect bas harvest acthiti.es had on hill-slope processes that deliver sediment to aquatic 
systems? 

• How have past road construction and timber harvesting activities contributed to sedimentation? 

• What areas in the watershed produce excess sediment? 

• How is this sediment routed and delivered? 

• What historic disturbance processes have occurred across the landscape? 

• How is the current landscape pattern different than what would be expected under the natural 
disturbance regime? 

Background 

Guidance for preliminary evaluation of mass wasting and surface erosion, given in the Federal Agency 
Guide for Pilot Watershed Analysis, Version 1.2 (USFS, 1994) was used in varying degree to prepare 
this section. The Washington State Watershed Analysis methodology was also used to some degree. 
Data collected from 1929, 1946, 1962, 1982, and 1992, as well as various studies was used to 
characterize historic and present conditions of erosion within the watershed. Aerial photo interpretation 
was conducted to inventory historic mass wasting events taking place before management activities. (see 
maps 3 .4 B 1-6) This modules makes an attempt to include all sediment producing hills lope processes 
including mass wasting and surface erosion (see Maps 3.4) Information from the Hydrology (3.3), 
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Channel Assessment (3.5), Fisheries (3.6), Vegetation and Landscape Patterns (3.8) modules have also 
been incorporated. 

Analysis Area Description 

Geology 

The South Fork Skokomish Watershed is predominantly underlain by rocks of the Crescent Formation. 
consisting of complexly folded marine basalt, breccias, terrestrial basalt and some small interbeds of 
siltstones, shales, and sandstone (Tabor and Cady, 1978, sec map 3.4-A South Fork Skokomish Geology) 
The Crescent Formation (units Tcbb and Tcb on Map 3.4)-is comprised of a lower submarine sequence 
and an upper subaerial member (Clark, 1989). The lower submarine member consists of basalts that are 
commonly pillowed and are interbedded with submarine sedimentary rocks. The upper Crescent 
Formation consists almost entirely of subaerial columnar or randomly fractured basalt 

There are also thin tongues and isolated lenses of sedimentary rocks within the Crescent Formation in 
the headwater area of watershed. Sandstone (Unit Tse, Map 3.4-A) and basaltic sandstone ( Unit Tbmb, 
Map 3.4 -A) are also present in this area. 

The Olympic Peninsula is still geologically very active. Uplift is occurring and earthquakes related to 
this uplift are common, particularly within the northeast and southeast part of the Olympic National 
Forest. (Dungeness River Area Watershed Management Committee, 1991) Haven, Spider, and Pine 
Lakes, for example, formed by landslide damming, as a result of earthquake activity (Logan. Pringle, 
1990). 

Glaciation 

Four continental glaciations have been recognized in the southeastern Puget Lowlands (Long, 1978). 
These are the Salmon Springs, Vashon, Everson and Sumas. Of these continental glacial episodes, the 
Salmon Spring and Vashon glaciations are the only two mapped extensively in the Skokomish 
watershed. A study by William Long is available on the Glacial Geology of the Eastern Olympic 
Peninsula but was not digitized and included in the Geographical Information Systems for this iteration 

Continental ice spread south from the coast mountains of British Columbia and Vancouver Island 
reaching its maximum ex1ent in western Washington during Salmon Springs Glaciation (40,000 years 
ago). Granitic rock types, derived from these northern regions, a common constituent of continental 
glacial deposits, are not native to the Olympic Peninsula. The highest ice stand against the hills peaks 
within the Skokomish watershed is recorded by the highest position of these granitic erratics. During 
the Vashon Glaciation (18,000 years ago), the continental ice sheet again advanced southward and 
covered nearly the same area (Long, 1975). 

Continental glaciation left a mantle of till over the landscape and shaped much of the topography, 
(particularly on the plain south of the Skokomish Valley) in a northeast-southwest direction. Three 
different units are associated \\ith the Vashon drift: advance outwash , till, and recessional outwash. 
Advance outwash sand and gravel deposits are widespread and may be as much as 300 feet thick. Till, 
locally called hardpan, is common at or near the surface of the glacial deposits. Recessional outwash 
forms the predominantly sedimentary sequence underlying the outwash plain between Shelton and the 
Skokomish Valley (KCM, 94). See units Qc on map 3.4 -A. 

In addition to continental glaciers , alpine glaciers formed within the Olympic Mountains. This 
glaciation occurred approximately 29,000 years ago, between the Salmon Spring and Vashon episodes, 
depositing native basalt and sedimentary rock fragments and clasts. Alpine glaciation "moved' down 
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valley and in some cases met the Continental ice "moving" up valley. Where continental ice damned 
valleys, temporal lakes developed and laucustrine deposition occurred. These are finer grained deposits 
of sand, silt and clay. See units Qo on map 3.4 -A. 

Landforms 

The South Fork Skokomisb watershed is a diverse landscape spanning alpine to marine environments. 
The combination of geology glaciation., and natural weathering processes, has created a topography 
ranging from and glacial valley bottoms and relatively gentle slopes in the eastern part of the watershed, 
alluvial to the rugged and steep terrain associated with near vertical basalt hills and dissected incised 
valley sideslopes in the headwaters. 

The dominant landform in the upper part of the watershed, as well as areas of LeBar, Bro'Ml, Cedar, 
Pine, Church, Rule Rock and Upper Vance Creeks, is that of steep basalt hills. 

Uplift, glaciation and subsequent fluvial erosion are the dominant landf orming processes. There are 
well developed first and second order drainages. Weakened bedrock along structural zones and steeply 
dipping bedrock, contribute to the rectangular drainage pattern. Due to deeper soils, drainage patterns 
are noticeably more dendritic in the Vance Creek area. 

In addition to the steep basalt hills, the headwaters of South Fork Skokomish watershed have landforms 
and surficial deposits from several stages of alpine glaciation. 

From the mouths of LeBar and Brown creeks, and east of the main stem of the Skokomish River, 
landforms are more common to landscapes once occupied by continental glaciers. This landforrn has 
relatively thick deposits of till and outwash forming smooth mountain sideslopes and ridges. Glacial 
deposition and erosional features such as eskers and kettles are present. 

Subdued topography and rolling hills are the main landforrn east of the mainstem of the Skokomish 
River. Some steep topography exists along parts of the Skokomish River, adjacent to Hood Canal on the 
eastern part of the delta, and along Highway 101 west of the Skokomish Indian Reservation. These 
inclusions of steep terrain, , are glacial outwash and lacustrine deposits. Seeps and springs, common to 
these deposits, can contribute to slope instability. 

Within the past 11,000 year (after the retreat of the glaciers) the Skokomish River down cut through the 
drift deposits to form its present day valley. 

Soils 

The soils of the Skokomish basin reflect a varied environment and complex history, but are generally 
quite young. The geologic and glacial history of the watershed has left a diversity of parent materials 
from which a variety of soils have been formed. 

Bedrock includes predominantly marine basalts \\ith interbeds of sedimentary rocks. Soils derived from 
these rock types occupy the upland areas of the watershed. In addition to these soils, the headwaters 
have deposits, of glacial till and moraines deposits, from several stages of alpine glaciation. The steeper 
slopes are susceptible to mass wasting and surface erosion. 

\ 

Soils in the lower Skokomish valley are of the Hoodspon gravely - sandy - loam series. The Hoodspon 
series developed from granitic till of the Vashon glacier. Hoodspon soils vary in depth, are gravely, and 
strongly acidic. 
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Glacial drift was deposited within approximately a half a mile of the headwaters of Vance and Rock 
Creeks .. The Salmon Springs drift was deposited up to an altitude of about 1225 feet (long, 1975), 
Deposits also extend into the lower reaches ofLcBar and Brown Creek. 

Lowlands and valley bottoms arc covered with glacial sediments. Glacial deposits include Vashon till; 
Vashon advanced outwash - clay, silt, sand, and gravel; and Salmon Springs drift - clay, silt, sand, 
gravel, and till. The nature of these glacial deposits greatly influence the surface and ground water 
hydrology, soil characteristics, forest productivity, and plant association. 

Since the retreat of the glaciers thick deposits of alluvium have accumulated in the valley bottom. The 
Skokomish River has reworked these original glacial deposits, picking up sediments from one place, 
transporting them, and depositing them downstream. As the river continues to move laterally across its 
valley, this reworking of sediments continues. 

From time to time, eruptions of Cascade volcanoes have _<!t,1Sted the Olympic Mountains with volcanic 
ash, as happened in the 1980 eruption of Mt St. Helens. 

WATERSHED CONDITION 

Methods 

A Geomorphic Hazard Zonation (GHZ) Map was produced using ca method developed by Susan Shaw of 
the Department of Natural Resources; (DNR) Forest Practices Division (Shaw, 1995) and modified by 
Olympic National Forest Geographical Information Systems (GIS) personnel. The GHZ map was 
created using the basic criteria of slope angle, depth and slope shape. 

In addition to the GHZ map, aerial photographs from 1929, 1946, and 1962 were used to identify mass 
wasting and surface erosion features present before management activities occurred within the basin. 
No field surveys were conducted for this iteration due to time constraints and weather conditions. 

Geomorphic Hazard Zonation 

The GHZ map displays the potential for mass wasting by combining slope shape, (concave, convex, and 
planar), and three slope percent classes, to determine high, moderate, and low hazard areas. Two soil 
depths ( greater and less than 2 feet) were also incorporated into these maps (see maps 3.4Bl-6). 

This map for mass wasting susceptibility is an adaptation of the "Slope Morphology Model" developed by Susan 
Shaw of the DNR. Olympic National Forest Geotech and GIS personnel altered some parts of the DNR model to 
better fit the needs and constraints of the Olympic National Forest watershed analysis. The Slope Morphology 
Model; Draft Fact Sheet (Shaw, 1995) explains the original model. The alterations will be described after the 
model description. 

Slope Morphology Model was developed by Susan Shaw, Geomorphologist, and Dave Johnson, GIS Cartographer, 
with DNR. The documentation for the model is in DNR Forest Practices Division Open-File Report 94-1; 
available May 1995. The following excerpt is directly from the Slope Morphology Model: 
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Purpose of Slope Morphology Model 

Developed in 1993 as a flagging tool for Olympic Region state-lands foresters, to assist them in locating existing 

or potential areas of natural hillslope instability within proposed timber sales. This tool was to be used in 

conjunction v.ith other information (e.g. aerial photos, soil surveys, watershed analysis, field evaluations) to make 

management decisions. Field evaluations by qualified staff of sensitive slope areas was required. 

The advantage of this tool is that it relies on information we currently have available in the GIS system. It serves 

as a proxy for detailed measurements of site parameters required for running more sophisticated hillslope-failure 

models, information that we currently have no resources to collect (e.g. soil properties, hydrologic regimes, 

bedrock geology). 

Model Components 

• Based on U.S. Geological Survey (USGS) topographic maps (stored in the GIS system as digital elevation 

model (DEM) data, and a geologic interpretation of hillslope fonns susceptible to erosion by mass wasting. 

• Mass-wasting hazard zonation matrix fanned by: hillslope gradient (in percent) and hillslope form 

(concave, planar, or convex). Both determined by GIS analysis of DEM data. 

• Computer determines union of slope gradient and fonn data, and assigns a color to each data pixel (900 m2; 

comparable to about one 100 ft. X 100 ft. square on the ground). 

red= high susceptibility to mass wasting (steepest, most concave pan of slope) 

yellow == moderate susceptibility to mass wasting 

green= low susceptibility to mass wasting (least steep, least concave part of slope) 

• See Table 3.4A- Geomorphic Hazard Zonation Matrix and Maps 3.4.B 1-6 

Model Assumptions 

• Most rapid failures occur on steep ground (>70% slope), particularly where the ground is concave in form 

because: 

1. The angle of repose for loose, unconstrained materials is exceeded. Slope steepness is a primary driving factor 

of mass wasting, particularly shallow rapid failure types. 

2. Groundwater, surface water, soils, and debris collect in slope depressions, where forces promoting 

movement of the mass (e.g. gravity, soil saturation, material weight, bedrock structure) can exceed those 

resisting movement (e.g. soil shear strength, buoyancy effects of pore water pressure, root strength). 

• Topographic information on slope gradient and form can, therefore, serve as a proxy for measurements of 

hydrologic conditions, soil properties, and bedrock geology at each site of interest. This is assuming enough 

uniformity in strength controlling properties, which is reasonable for shallow rapid failures controlled by 

steep slopes . 

• This model does not rubstitute for on-the-ground hillslope evaluations; as with any predictive model, it 

is only as accurate as the input information used to generate it. 

• A red or yellow pixel signifies that some portion of the slope within that area has a susceptibility to mass 

wasting. The pixel size does not accurately indicate the size of the slide-prone area; it may incorporate all or 

only a portion of the area. 
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Model Limitations 

• Model accuracy is limited to the quality of the DEM data for a given area, and the DEM pixel size of 900 m2• 

• The model cannot account for manrnade slope features that are suscepuole to failure (e.g. road fills, quarries, 
reservoir walls, stream-crossing structures) because they arc not indicated as 3-dimensional objects in the 
DEM data. 

• The model cannot predict deep-seated mass movement or earthflows over complex topography 
containing several ridges and tributary valleys. It will identify concave or steep, planar portions of massive 
earthflows. 

• Slope depressions must be on the order of a 900 m2 pixel to be identified by the model; that is, a given 
pixel must register a lower elevation than its surrounding pixels to be discriminated. Hence, the smallest slope 
failures (e.g. those less than several tens offeet wide) may not register on the slope-morphology maps. 

• This model does not substitute for field data 

Model Testing 

• This model has primarily been used in the Olympic Region. It has been field-tested over the past two years on 
proposed timber sales and independently compared with maps of mass wasting potential derived from field 
and aerial-photo analyses. The model averages a 90% accuracy level in the Olympic Region. Limited testing 
in other regions (including this analysis) indicates a high (at least 50%) correspondence to map of mass 
wasting potential produced during watershed analysis. 

Olympic National Forest Alterations to Slope Morphology Model 

• Only the red zones are delineated. (Complete data is available in GIS) 

• DNR high susceptibility areas (red) include concave slopes between 24 - 47%. The Olympic National Forest 
model high susceptibility areas do not include these slopes; the "high" begins at concave slopes steeper than 
47%. 

Table 3.4A - Geomorphic Hazard Zonation Matrix 

SLOPE PERCENT 

CURVATURE 0-47% 47-70% >70% 

CONVEX green green yellow 
PLANAR green yellow red 
CONCAVE green red red 

This simple matrix displays the combinations used to create the areas within\ the subwatersheds with the 
potential for mass wasting. Aspect, elevation, bedrock type and structure were incorporated into the 
analysis during the synthesis process. 
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Table 3 .4B is a display of the subwatersheds and the number of acres ·within each watershed in each of 
the hazard zones. The maps 3.4 B 1-6 can be used to show the areas within each subv.tershed th.at are 
within each of these areas. The combination of these maps with other resource maps can be used to 
make a preliminary decision on the level of site analyses needed for project work. These Geomorphic 
Hazard Zon.ation maps should not be used alone, but in conjunction with soil, mass wasting, access and 
travel management and other planning, maps and document 

Table 3.4B - Geomorphic Hazard Zone Per Subwatershed 

sws Watershed Name Total Low Hazard Med Hazard Hicih hazard 
acres acres % acres % acres % 

27A S.F. Skok FB to Brown Ck 6883.62 6258.81 91'/o 186.22 3% 406.1 6% 
279 S. F. Skok Brown to Pine 6854.04 5086.74 74°/o 452.58 7% 1311.64 19% 
27C S. F. Skok Pine to FB 9238.37 4739.06 51% 1530.13 17'/o 2875.27 31% 
270 Steel Creek 1124.92 457.31 41'/o 235.95 21% 420.91 37°/o 
27E Lebar Creek 6272.96 3153.08 50% 871.66 14% 2207.13 35% 
27F Brown Creek 4988.16 3320.15 67% 313.99 6% 1122.01 22% 
27G Harp Creek 750.86 721.44 96% 4.85 1% 24.05 3% 
27H Dalby Creek 324.64 322.79 99% 0 0% 0.22 0% 
271 Rule Creek 1406.28 434 31% 356.2 25°/o 548.06 39% 
27J Church Creek 2500.12 1308 52% 314.25 13% 628.15 25% 
27K Pine Creek 2411.4 1326.9 55% 361.9 15% 708.26 29% 
27L Cedar Creek 3604.35 2356.45 65% 343.65 10% 898.93 251.4 
27M Rock Creek 4145.54 2602.4 63'/o 321.97 8% 1204.93 29% 
27N Vance Creek 11769.23 7243.88 62% 1473.11 13% 3002.43 26% 
270 Cabin Creek 1165 728.52 63% 104.4 9% 331.29 28% 
27P Nicldund Creek 689.52 454.77 66% 58.03 8% 176.18 26% 
270 Fir Creek 1723.57 1591.52 92% 28.15 2% 103.53 6% 
27R Flat Creek 228.64 172.89 76% 20.77 9'/o 34.85 15% 
27S Vincent Creek 591.1 578.81 98% 2.08 0% 10.16 2% 
JSA• Skok River Valley 11449.86 9425.8 82% 11.02 0'/o 44.4 0% 
389* Purdy Creek 3866.32 833.97 22% 0.44 0% 2.22 0'.4 

• Subwatersheds 38A and 389 are not accurate in acreage figures. This is due to various watershed boundary chances 
It was decided that the hazard zonat1on is less critical in this lowland area. 
The map will identify areas of ootenlial instability 

Historical mass ·wasting events correlate \\ith areas rated high for mass wasting on the GHZ maps. This 
information can be used to identify areas v.ith potential for mass wasting. 

Historic Condition 

Historical Mass Wasting and Surface Erosion 

Aerial photo interpretation of the watershed, before management activities, revealed no detectable 
surface erosion sites. However, surface erosion was likely following large v.ildfires. These areas 
probably returned to pre-bum levels in a few years. Some snow avalanche tracks established after the 
fires may have persisted for more than a century. 

Aerial photo interpretation, however, did identify over 350 historical mass wasting events. These mass 
wasting events correlate with areas rated high for mass wasting on the GHZ map and can be attributed to 
large prehistoric fires, rain-on-snow regimes in areas with steep slopes and shallow soils. 
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Th.is landscape has healed sufficiently between large ~ildfirc events to provide fuels for the next tire. A 
rotation of at least 200 years seemed to be adequate for fuel accumulation. The 1929 photos did not show 
erosion and failures associated with the 1701 fires in as much as vegetation had recovered and mass 
wasting was not the dominant landscape feature except in very steep headwall areas. 

Aerial photographs, dated 1929, 1946, and 1962 were used to identify mass wasting and surface erosion 
features present before management activities OCCUITCd within the basin. However, field evaluation will 
be completed during the next watershed analysis iteration for the South Fork Skokomish Watershed.. In 
addition to field evaluations, a chronoscquencc of aerial photos attempting to establish a trend in mass 
wasting events, should also be completed. 

The dominant mass wasting processes identified in the South Fork Skokimish watershed arc debris flows 
(Varnes, 1978) associated with steep slopes and shallow soils. Debris flows occurred in most 
subwatersheds. These failures are the shallow rapid type used in the Washington State Watershed 
Analysis process. A higher density of these events were found on slopes of Mt Church, Capital Peak, 
Sundown Ridge, Wonder Mountain and Prospect Ridge. The west end of Pinc Creek subwatershcd, 
north facing slopes of the upper end of Brown Creek, and the tributaries of Vance Creek also have a high 
number of debris flows. See Maps 3 .4 C 1-6 "South Fork Skokomish Subwatcrshed Historical Mass 
Wasting". 

Stream bank and inner gorge failures were prevalent in the Vance Creek subwatershed. This 
subwatcrshed, particularly on the south side, is dominated by deep Vashon glacial deposits. Vashon 
glacial deposits extended for approximately S miles up the drainage. These deposits, located on both 
sides of the creek, are particularly unstable. In addition, there were bank failures identified in Brown 
and LeBar Creeks in similar glacial deposits. Bank failures arc also prevalent along the South Fork 
Skokomish River below the confluence of Vance Creek. Strcambank erosion can be attributed to 
undercutting of glacial deposits and consequent rotational and translational slope failures. 

Present Conditions 

Methods 

Tirree tools were used to evaluate and display present watershed condition. These are the Watershed 
Value Team Analysis (VI' A ), the Forest Watershed Improvement Needs Inventory {WIN), and a 
combination of Geomorphic Hazard Zonation and WIN information. 

The Value Team Analysis and the Gcomorphic Hazard Zonation methods broadly display the health of 
the watershed and can be used as a predictive tool to identify areas with high potential for further 
erosion. 

WIN inventory is more specific. It locates, describes, and prescribes restoration measures for mitigation 
of erosion sites. Combining these methods is helpful when prioritizing watershed restoration activites. 
Confidence level in this analysis is high. 

Watershed Value Team Analysis 

In July 1990, an Interdisciplinary Watershed Value Team comprised of forest biologists, hydrologists, 
geologists, and soil scientists was formed to evaluate watershed conditions on the Olympic National 
Forest. Four principle physical and biological criteria and thresholds were developed to screen and rank 
watershed condition: 
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Table J.4D - Combination Watershed Improvement Needs and Geomorpbic Hazard Zonation. 
Acres affecting Water Quality and Timber Productivity per subwatershed. 

Surface Erosion 
sws Watershed Name Geozone Acres Atfectina Acres Affecting Acres Affectina 

WQ&TP Onlv Water Oualitv Only Timber Productivitv 
ZlA S.F. Skckomish Nat'! Low 10.90 

Forest Boundary 1D Med 5.12 
Brown Creek High 23.35 

ZlB S.F. Skckomish Low 76.50 
Brown Ck to Pine Ck Med 17.57 

High 63.82 

27C S.F. Skckomish Low 5.34 23.57 
Pine Ck to Nat'I Med 4.89 6.67 
Forest Boundary Hiah 3.78 27.34 

27D Steel Ck Low 0.22 
Med 
High 

27E LeBar Ck Low 136.55 
Med 39.36 
Hioh 147.00 0.22 

27F Brown Ck Low 59.60 2.22 
Med 13.34 
Hioh 59.82 

271 Rule Ck Low 4.00 
Med 3.34 
High 10.01 

27K Pine Ck Low 1.78 
Med 
Hioh 

27L Cedar Ck Low n.11 
Med 13.12 
High 49.37 

27M Rock Ck Low 69.83 
Med 12.68 
Hioh 54.49 

27N Vance Ck Low 122.09 
Med 65.16 
Hioh 166.13 

270 Cabin Ck Low 40.48 
Med 5.56 
High 20.90 

27P Nicldund Ck Low 12.68 
Med 1.33 
Hioh 10.01 

• Areas that are blank on the above table show no acres affected for that Geomorphic Hazard Zone. 
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In sum.ma.ry: 

Gcomorphic Hazard Zone Acres Affecting Water Acres Affecting Water Acres Affecting Timber 
Quality and Timber Quality Only Productivity Only 
Productivitv 

LOW 612 2 28 
MEDIUM 178 0 10 
HIGH 599 0 37 

Mass wasting recorded in the WIN inventory caused approximately 4 acres of erosion that affected water 
quality, and of these acres more than half were on potentially high hazard areas on the Geomorphic 
Hazard Zonation map. Not all mass wasting events, are recorded on the WIN inventory however. No 
acreage amounts have been generated for mass wasting events other than those on the WIN inventory. 
See data gap section. 

Impacts 

Prior to the earliest European settlement in lower Hood Canal, and more specifically in the Skokomish 
River valley, the landscape was dominated by mature forests. Logging did not exist, other than the few 

· small areas that tribal people maintained as openings in the forest. Aside from relatively brief periods 
. following occasional natural events, e.g. mass wasting in the headwaters, and along small tributaries, 
· slope erosion following wildfires, or isolated stream bank erosion, the aquatic system was relatively 
stable. 

This area has been studied by numerous entities over the last fifty years. Conclusions have been 
formulated only to be refuted by another study. The impacts from timber harvest and associated road 
building and fire management, agricultural, residential development, diking, and in-channel wood and 
gravel removal have all had significant impact upon aquatic systems and terrestrial habitat. This . 
watershed analysis attempts to look at the areas most impacted and identify restoration opportunities. 

Sediment inputs to the system have historically come as shon pulses from mass wasting events on high 
gradient slopes. Probably more sediment to lower gradient streams from bank, inner gorges, and 
reworking and redistribution of allU\ium and glacial outwash. Shon-term inputs of sediment initially 
reduce fish productivity but can also enhance habitat. However, in combination with natural slope and 
bank instability, human activities such as road building, timber harvest, and residential development can 
create chronic sediment problems. 

Surface erosion within the watershed is primarily a result of side cast road construction techniques. 
There arc approximately 354 miles of roads on the National Forest lands and about 116 miles of state, 
county or private roads within the watershed. 

For example, our analysis has revealed that timber harvesting activites including road building has 
diminished water quality by increasing sediment input. The Watershed Improvement Needs (WIN) 
Inventory identified over 2500 erosion sites within the basin. These erosions sites range in size from 1/4 
to approximately 5 acres and are mostly surface erosion sites. Approximately 5 percent of these sites are 
mass wasting events. Ninety five percent of these sites are located adjacent to roads. Si>."ty five percent 
of these erosion sites affect the fish habitat and water quality. The most probable effect is pool filling 
and aggradation. 

Significant acres of upland terrestrial habitat have been altered or degraded as a result of road 
construction, timber harvest techniques, and fire management activities. As mentioned earlier, most 
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road construction was accomplished by side-ca.sting soil and rock debris from cutslopes to fillslopes. 
These erosion sites are difficult to revegetate. Approximately 1400 acres have been affected. In the lower 
Skokomish valley, terrestrial habitat has also been removed or altered to accommodate agricultural 
activities and scattered homes. 

C Restoration Opportunities 
; 

During the synthesis phase of this watershed analysis, all subwatersheds were reviewed by all module 
participants. Mass wasting, surface erosion, riparian condition, channel condition, and fish presence and 
requirements were discussed along with wildlife needs. Restoration opportunities were developed for 
each sub-watershed and are included in Section 4 of this analysis. 

Recognizing the need to restore the conditions of the subwatershed within the South Fork basin the USFS 
has identified the most critical areas to implement restoration programs. Since National Forest land 
comprises nearly 58% of the Skokomish River Watershed. USFS management efforts can have 
significant impacts on the overall health of the watershed. Private land owners, the Simpson Timber 
Company being the largest, own approximately 25 percent of the land within the watershed. Their 
watershed restoration efforts would also make significant improvements. 

Data Gaps 

Field verification of historic mass wasting sites was not completed due to time constraints and weather 
conditions. Field evaluation, however, should be completed during the ne:\1 watershed analysis iteration 
for the Skokomish watershed.. In addition to field evaluations, a chronosequence of aerial photos, 
attempting to establish a trend in mass wasting events, should also be completed. A cataloging of cum:nt 
mass wasting including acreage inventory of shallow rapid failures should also be done. Selected 
representative subwatershed should be analyzed to establish frequency of mass wasting events and 
correlation with peak flows. 

Field verification of existing erosion sites on private lands was not completed during this iteration of 
analysis. Field evaluation, however, should be completed during the ne>..1 watershed analysis iteration. 

- This is scheduled to occur during 1996. 
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3.5 CHANNEL ASSESS1\1ENT 
Bill Shelmerdine • USFS • Module Leader 

INTRODUCTION 

Purpose 

The objective of the channel module is to characterize the channel network and understand physical processes 

a.trecting channel condition by answering the following Key Questions: 

• Is there evidence of accelerated or detrimental changes in stream channel morphology or channel 
condition'! 

• Has sediment deposition affected channel configuration'! 

• What is the historic and current channel conditions'! 

• How has changed channel conditions affected fish populations and flooding'! 

• Bow has channel confinement (Highway 101 bridge, other channel confinement activities) affected fish 
populations, sedimentation and flooding'! 

Additional questions from other key issues were at least partially addressed in this module: 

• What are the processes which deli\'er large wood and "'here do they occur'! 
• What changes ha"e occured in the amount and distribution of large woody debris'! 
• How have altered physical processes impacted aquatic organisms, 'l'l'hat are the altered processes and 

"''hat are the risks associated with these changes'! 
:- • What are the processes 'l'l'hich deliver sediment to aquatic systems and where do they occur within the 

watershed'! 

Background 

The work conducted in preparing this module is consistent with the methods and products suggested in the Federal 

Agency Guide for Watershed Analysis, Version 1.2 (USFS, 1994). However, much of the work was conducted 

using the techniques outlined in the Washington Department of Natural Resources (DNR) Watershed Analysis 

Manual, Version 2.0. 

Other modules pro,iding information or related to this module include Erosion (3.4), Hydrology (3.3), Fisheries 

(3.6), Riparian Function (3.9) and Marine Resources (3.7). For more details refer to these modules. 

Watershed Overview 

The Skokomish River drains an area of approximately 240 square miles. Although this analysis did not include an 

assessment of the North Fork Skokomish Ri\'er (118 square miles), it does, include the mainstem areas below the 

North Fork. Therefore, this analysis includes a drainage area of approximately 122 square miles. The evaluated 

channel network includes the mainstem, South Fork and the tributaries to those systems. The e>..1ent of the channel 

network \\ith the major tributaries is summarized in Table 3 .SA. 
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Section 3 Past and Current Conditions 

Table 3.5A 

Stream Name Dr:iinage Length* Segments 
(Mi) 

Skokomish. Mainstem 9 1 • S 
Purdv Creek 3.15 Al· A7 
South Fork Skokomish 27.S 6 • 38 
Vance Creek 10.3 B l•B49 except as below 
Fir Creek 3.0 B37. B41 
Aristine Creek 3.0 B32 -B36 
Rock Creek 4.8 Cl - Cl6 
Brown Creek 7.2 DI -D14 
LeBar Creek 7.7 El -EIS 
Cedar Creek 2.9 Fl - FlO 
Pine Creek 4.3 GI -GS 
Church Creek 2.9 HI -HIO 
Rule Creek 2.25 JI 

• Source: Washington Dcpanment of Fisheries, 1975 A Catalog of Washington Streams and Salmon 
Utillization, Volume 1 

For the purposes of understanding the channel system it is convenient to subdivide the watershed into 6 areas based 
on general stream or va1ley type. Working from the Hood Canal to the headwaters they include: 1) The mainstcm 
and the Lower South Fork. 2) Vance Creek, 3) The South Fork gorge, 4) The Middle South Fork, 5) The major 

, tributaries to the Middle South Fork, and 6) The Upper South Fork and tributaries. They arc briefly described 
below and are the framework for a more detailed discussion of conditions as provided in the Historic Conditions 
and Current Conditions Sections. 

The Mainstem Skokomish and the Lower South Fork arc those areas lying within the broad alluvial valley of the 
Lower River System. Vance Creek includes a lower alluvial section, an extensive gorge section, tributaries and 
headwater channels in the upper ponion of the watershed. The gorge section of the South Fork Skokomish 
connects the lower alluvial valley system with the glacial valley form above. This section includes tightly confined 
bedrock walls and less to moderately confined valley walls locally composed of glacial deposits. The Middle South 
Fork includes that ponion of the mainstem channel OCCUP)ing the relatively broad, low gradient (1-3%) ponion of 
the main glacial valley. The upper watershed includes the tributaries to the South Fork and the upper South Fork 
proper. 

Note: The estuary and connected wetlands, channels and salt water areas are discussed in detail in module 3.7 
Marine Resources and will not be discussed further here. For further discussion of the estuary channels of the 
Skokomish River refer to Jay, 1994. 

Methods 

The channel network was classified using combinations of gradient and confinement. This followed a segment 
classification consistent with the DNR Watershed Analysis .Manual, Version 2.1, and the system suggested by 
Montgomery and Buffington, 1993. This was conducted on 1:24,000 USGS Quad Base. Refer to Map 3.SA. (Note 
that Map 3.SA is not included in the document and is available for viewing at the Hood Canal District Office of the . 
Olympic National Forest). A Channel Segment Identification Worksheet (DNR Watershed Analysis form E-1) was 
completed and is included as Table 3.SA. 
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3.5 Channel Assessment 

Gradients were derived using a Digital Elevation Model (DEM) compiled through the Olympic National Forest 

Geographic Information System (GIS) Department. This was checked using USGS topographic maps, stream 

surveys (1978 and 1992/3) and cross section data for the mainstem compiled by Simons & Associates (Hana 

Nonhv.cst Inc. repon on Cushman Hydroelectric Project, 8/5/93). Summary of stream survey and cross seroon 

data.are included in Appendix 3.5.2. 

Confinement was determined by aerial photo examination (1992, 1962; 1:12,000 scale). Limited aerial photo 

coverage was available for the lower pan of the watershed (1989, 1:40,000 scale aerial photography), but this scale 

is not ideal for this purpose. A field visit conducted during the floods of December 1994 indicated that virtually 

all tributaries located on the main valley floor are unconfined. 

Channel condition was evaluated through aerial photo interpretation using the following photo series: 1929, 1: 

6000 (approx); 1962, 1:12,000 (labled., actual scale is smaller), 1992, 1:12,000. Apparent disturbance was noted 

on aerial photos and recorded in Appendix 3.5. l ( Channel Disturbance Form E • 5 from the DNR Watershed 

Analysis Manual). 

The channel assessment for this analysis is limited to aerial photography interpretations, published., unpublished 

reports and documentation. No field work was conducted., and therefore assessments based on textural data are 

not available. Limited information was available on stream structural elements such as pools and channel form 

through existing stream survey data (Appendix 3.5.1) and aereal videos of the channel network (1993). Future 

iterations to this analysis should include field visits to selected representative segments in order to refine and 

expand information presented here. 

Stream Channel Network 

Channel Network and Response Classification 

As indicated in the Methods section, the channel network was classified according to combinations of gradient and 

confinement. All of the mainstem and larger tributary channels were classified. Smaller tributary channels and 

-- upslope channels were not classified., however, many of these were given alpha or numeric designations for the 

purpose of identification. Many of these smaller tribuwy channels were identified as disturbance sources 

impacting or potentially impacting larger channels downslope. 

Using the classification developed by Montgomery and Buffington (1993), predictions of channel response and 

function are available. Based on gradient, the channel can be viewed as a network of source (>20%), uanspon (3-

20%) and response (<3%) reaches. Because transport reaches readily transmit their load, response reaches 

immediately below transport reaches are potentially the most affected. Because the segments throughout the 

channel network were identified based on a gradient break at 4 percent (DNR Watershed Analysis Method), a 

conservative approach is to consider that all segments less than 4% are potentially responsive reaches. 

Table 3.5B shows the segments classified in this analysis indicating the predicted function or response. Refer to 

Map 3.5A for a map of the watershed v.ith the segment locations identified. (Note Map 3.5A is not included in the 

document and is available for viev.ing at the Hood Canal District Office of the Olympic National Forest). 
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Section 3 Past and Current Conditions 

Table 3.SB - Segment Identification Worksheet 

VW>4C'W l,l,3,.5,7, A3,A4, A2, All, 85,848, 
UaconJlned Al,A7,A A9,Al0, 81,83, 01 

l,82.B6, B4,Nl B42. B43, 
Kl,Ll, Pl •. 
4.6, 

lCW<VW<.4 19,.24,CJ 9,11..22.2 15.(20).20& 29,J5,A5, 31,36,826, 
cw 7,34,BJJ, 25.26,21,30 87,813, B37,N2,0I, 

C6,Ela. 814,835, 814,817, E6,Fl,F3,F5, 
Modent.rly F6 C4.D4b, 830,846, Fl,FlOa, 
COGJlned 06aF4a,01 c,.02. G3,H3 

HI D4a.D4c. 
05,06b, 
Elb,F-4,01 
H4 

VW<lCW -- 8,13,16, 10.12.17, 88,810, 14,33,A6,B9, 32,37,38, 

-- 18,21.23 B1l,E3b, B12,C7, B15,Bl6,B18, Bl9,B21.B22,B23,B24,B27.B28,B29,B31, ConJJned - £4a,20b Cll.03,EJ, B20,(B20a, 832.836,839,B47,B49, 850-55,NJ -- E3a,E4 B20c).B25, C2,C5,C8,Cl2,Cl6.D10, 011.012, -- E4b 831,B40,Cl, 013,014, E7,El,E9.E10,£1 l.El2.El3,El4 -- CI4,07,D9 El.5, F2.F9.FI0 - E2.E5,E6,E6a, 04,05,H2,H5,H6,H7,H8,H9, -- £6b,G2a,02b AF,11 

Gradient <1.0 1.0 • 2.0 2.0 • 4.0 4.0. 8.0 8.0 • 20.0 >20.0 

R.ESPO~SE TRANSPORT SOURCE 

VW = Valley Width, CW= Channel Width 

Fluvial Geomorphology 

, After a review of aerial photos and video tapes of channels it was determined that for the purposes of descn1>ing 
the conditions, processes and sensiti\ity, the channel network could be catagorizcd into 6 geomorphic units (see 
Map 3.5B). These geomorphic units are closely related to landforms and valley types but only include those forms 
needed to understand the channel network at the level of detail attained during this analysis. 

Geomorphic or valley types are defined and described in detail in Append.ix 3.5.3. Each description includes the 
stream character, response type, pattern or form, sediment conditions and sources, influence and importance of 
large wood, and sensitivity to change. The geomorphic types are summarized for each area of the watershed in 
Table 3.SC 
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J.5 Channel Assessment 

Table J.5c: - Geomorphic: Type by Major Watershed Area and Channel Segment 

Geomorphic: Type 

Stream Alluvial Inner Inner Glacial Narrow Steep Headwater 

Valley Gorge Gorge Valley of Valley Mountain and 

Bottom Bedrock Glacial the South Bonomw/ Stream Upslope 
Fork Deposition channels 

(1) (2a) (2b) (3) (4) (5) (6) 

Mainstem 1-7 

and Lower 
Al-4, A.8-11 AS, (A6?), A6,N3 
Kl.Ll,M.Nl, 

South Fork Pl N2 

South Fork. 8 • 18 Q-T 

Gorie 
Middle 19 • 31 U-Z. 

South Fork 
M-AF 
11-13 

Upper 32 • (38?) Upper 37 

South Fork and 38, 
Jl,AG-AI 

Vance Bl-B7 B8-Bl6, BS -Bl6, (B7?) Bl7-19, B22+ 

Creek B43,B46 B20a B20a B33,B35, B20b-B21 

B48 B37,B41? 

Major Tributaries of the Middle South Fork 

Rock Cl-C2 · ? C4 -C7 CS, Cl5 Upper 

lower C9· 14 C9 -Cl4 

Brown Dl D6a D3,D7 D2,D4-6, D9, D10 Dll-D14 
D8 

LeBar Ela E2-E5 Elb E6 E7 E7 -EI7 

Cedar Fl-F3 F4a-F6, F7,F9,Fl0 
FS,FlOa 

Pine G2 GI G2b-G3 G4-G5 04-5 (upper) 

Church (lower H2 Hl H3-H4 H5 -HlO 

HI) 

Historic Condition 

The Mainstem and Lower South Fork 

This is the broad alluvial valley section from the Hood Canal to the South Fork Gorge (Geomorphic Unit 1). The 

area includes channel segments and tributaries 1-7, and consists of five different areas or conditions listed below: 

• The area of distributary channels to the estuary (Channel Segment 1). 

• The extent of tidal influence; approximately to Highway 101 bridge (Jay 7/28/94). (Segments 1,2 and lower 

1/2 of 3). 
• Mainstem above tidewater to the confluence of the North Fork (Segments 3,4,5). 

• The South Fork to the canyon (Segments 6 and 7). 
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Section 3 Past and Current Condirions 

• Tributaries and major side channels. Major tributaries include Purdy, Weaver, Hunter and Swift (formally 
lower Vance Creek before major channel shift occuring between 1929 and 1962). 

In this area of the watershed major land use changes pre-date the earliest aerial photos. Although, remnant 
meanders, channels and side channels visible in 1929 air photos for the North Fork and above indicate large 
amounts of lateral channel movements prior to 1929. This is most noticable near the confluence of the North Fork 
and Vance Creek and at the mouth of the South Fork gorge. This may indicate ~ry high natural sediment loads. 
Local areas of channel braiding indicative of high sediment loads were noted in 1929 Channel Segment 7 (the 
reach between Vance Creek and South Fork gorge). Other characteristics noted in 1929 aerial photographs, which 
can be the consequence of high coarse sediment loads include very large medial and transverse bars and a wide 
flood prone or unvegetated area. Note that the 1929 photography pre-dated timber harvest in the South Fork above 
this section of the River. 

Surveys from 186ln3n.S, 193.S and 1987 (Canning ct al. 1988, in Simons and Associates, 1992) indicate large 
lateral shifting of the channel especially in segments 2 {upper), 3, 6 and 7. Large multiple channels also existed in 
upper Segment 2, Segments 3 and S. Segments 3 and upper 2 arc the segments associated \\ith the Highway 101 
bridge (Canning, et al. 1988, in Hana 1993, Figure 6.3). 

Early descriptions (Richert, 1964) and anecdotal information indicates the valley floodplain area consisted of dense 
. mixed forest, undoubtedly affecting the river during overbank flows. This condition likely provided flow rcsistencc 
• during floods, lateral resistence to eroding banks or shifts in channel position and local gradient changes where 

large wood was cncorporatcd as a channel structural clement. Richen describes jams as much as 3 miles thick 
"taking .SO years to form" and only taking logging operations 18 months to remove. However, jams formed again 
following subsequent storm events. 

Note 
1861 surveys do not line up with streams in confined sections in upper ponion of survey area (Vance segment BS, 
and South Fork Segment 8). This may be a consequence of sketching in the upper ponion of streams or may 
represent inaccuracy. Assume general channel positions and the number of channels arc sufficiently accurate . 

. Vance Creek and Tributaries 

Lower Vance Creek (segments Bl - B6) occupies an alluvial valley (Geomorphic Unit 1) similar to the Lower 
South Fork of the Skokomish. Valley walls in this area consist of glacial deposits. Where the stream flows against 
the toe of these slopes, large strcamside slides are common and are a persistent source of sediment (in the past 
these slides have been a source of L WD). At segment BS, Vance Creek enters a gorge section (Gcomorphic Unit 
2b) with varying amounts of ex1>osed bedrock and deep glacial deposits. Inner gorge slides are a common natural 
occurance creating large channel distwbances noted in the gorge are from these sources. These arc probably the 
primary natural sources of coarse sediment. Upper Vance Creek and tributaries are steep and confined 
(Geomorphic Units S and 6), but lack the distinct inner gorge of the lower section. M.ajor tributaries include 
Kirkland, Fir, Anstine, Nickland and Cabin Creeks. 

The lower area (Segments Bl-B3) was settled prior to 1929 and pre-dates the aerial photo records. Large 
transverse bars, a few multiple channel and medial bar areas and remnant channels visible in 1929 photos 
characterize the lower channel area. Large wood accumulations arc common, many spanning the active channel 
(1929). This possibly forced shifts in some areas and anchored channel position in others. Large wood is often 
mobile and acts more as sediment/debris than as habitat forming clements in these types of channels (Montgomery 
and Buffington, 1993). 

Flow traces on pastured areas and abandoned channels or meanders visible in the 1929 aerial photos (Segments B2 
and B3) indicate out of channel flood flows prior to timber harvest and reading in the upper watershed. Large 
shifts in channel position occured between 1929 and 1962 resulting in a location change of the Vance Creek and 
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3.5 Channel Assessment 

South Fork confluence to roughly its current position, approximately 4000 feet upstream of the 1929 location. 

, 1929 photos show another channel link between Vance Creek and the South Fork. Presumably these changes of 

position indicate low channel stability and tendency to shift Laterally regardless of conditions in the upper 

watershed. 

South Fork Gorge: Channel Segments 8 - 18 

Entry into this part of the watershed and above dates the C3l'liest available aerial photography (1929). This section 

consists of a well defined, confined bedrock iMer gorge (Gcomorphic Unit# 2) and contains some moderately 

confined sections which include bedrock, glacial and alluvial deposits (similar in character to Geomorphic Types 3 

• and 4) Channels in this section are limited in their ability to respond to disturbances because of vertical and Lateral 

constraints imposed by hard bedrock. Potentially responsive reaches occur (Sections 9, 11, and 15) where low 

gradient, moderately confined, alluvial sections exist. 

Large, deep pools interspersed with cascade like steps oc:cur in the rock gorge. Obstructions and associated pool 

formation are the result of bedrock projections and large blocks and boulders from rock fall from the gorge walls. 

nus stre3l'D section is considered highly stable, and channel disturbances were not noted. In the past, it is expected 

this section looked very similar to the CUITCnt condition. 

Middle South Fork: Channel Segments 19 - 31 

The Middle South Fork as defined here occupies the glacial valley of the mainstem South Fork (Geomorphic Unit 

3). The valley and the alluvial areas on the valley floor formed under glacial and meltwater conditions that were 

much higher in energy than today's system. Systems such as this are often referred to as underfit streams for their 

valley (Thornbury, 1969). One result is that much higher volumes of(coarsc) sediment are in storage in the valley 

than can be readily transported by the river under the current hydrologic regime. Therefore, additional coarse 

sediment generated from upslope activities will likely be added to storage in the Middle South Fork valley. Such 

increases in coarse sediment may result in few changes to the Middle South Fork, and sediment discharge to down 

stream areas is expected to be attenuated. This is not to say however, that tributary streams will not be greatly 

affected by upslope activities or conditions. 

The Middle South Fork fits the concept of a transport limited system as presented in Montgomery and Buffington 

(1993), where sediment availablity exceeds the rivers transport capacity. Additional sources of sediment include 

glacial deposits at valley edges where they may be undercut by the main channel and downcut and undercut by 

tributary channels. · 

Lateral shifting of the channel has been substantial. Aerial photos from 1929 and 1962 show dramatic changes in 

the channel and meander pattern. There is a decrease in meander belt width and sinuosity and an increase in extent 

or contiguousness of transverse bars. The width of the riparian opening increased over this time period indicating 

an increase in the active channel or flood affected areas. 1929 aerial photos show many abandoned channels and 

meander cutoffs. Everest 1981, noted" ex1ensive changes in an approximate 7 mile reach of the South Fork in the 

vicinity of Church Creek - an area upstream of nearly all timber harvest and road consuuction." He also provides 

the following comments: 

"Between 1929 and 1962, the length of stream in this reach decreased from 7.15 miles to 6.63 miles as major 

storm events caused recutting of the channel through old river meanders. By 1962 water was flov.ing in only 

3.5 miles of the original 1929 channel and had cut 3.65 miles of new channel. During this 33 year period the 

maximum lateral migration of the chaMel v.ithin the flood plain exceeded 1300 feet. Between 1962 and 1979 

the River lost an additional 0.03 miles in length and carved 1.63 miles of new channel while abandoning 1.66 

miles of old channel. The maximum lateral migration of the channel exceeded 800 feet during this 17 year 

period. The instability of the South Fork is a historic characteristic and is apparently not related to recent 

timber management activities in the watershed." 
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Section J Past and Current Conditions 

A period of relatively low peak flow events occured prior to 1929. According to records from gauge, #12060000, no floods exceeding a 2 year event occurred between 1925 and 1930, while significant flows (Q > 10 year) occurred during 1934, 1935, 1945, 1950, 1956, 1957 and 1961, at gauges 12060000, and 1260500 (Sec 3.3 Hydrology). 

Major Tributaries to the Middle South Fork 

The ma.in tributaries to the Middle South Fork include Brown. LeBar, Cedar, Pinc and Church Creeks. Rock Creek is included in this discussion although technically it joins the South Fork at the upper end of the gorge 
section. Stream character is described by gcomorphic type, and discussed in more detail in Appendix 3.5.3. Each 
stream contains a variety of gcomorphic types which intluenc: active process and response. Refer to Table 3.SD. 

Table 3.5D - Channel Segments by Landform 

Geomorphic Type 

Stream AlluviaJ - Inner Inner Narrow Steep Headwater 
GlaciaJ Gorge Gorge Valley Mountain and 
Valley Bedrock GlaciaJ Bottom w/ Stream upslope 
Bottom Deposition channels 

(1. 3) (2a) (2b) (4) (5) (6) 
Vance Bl-B7 B8-Bl6, (B7?) Bl7-19, B22+ 

B43,B46, B20a B33, B3S B20b-B21 (except u noted 
B48 B37,B41? elscwhcn) 

Rock Cl-C2 ? C4 -C7 ca, c1, Upper 
lowerC9-14 C9.Cl4 

Brown Dl D6a D3,D7 D2,D4-6, D9, D10 Dll+ 
D8 

LeBar Ela E2-ES Elb E6 E7 E7+ 
Cedar Fl-FJ F4a-F6, F8, F7-Fl0 

FlOa 
Pine G2 GI G2b-G3 G4 -GS (G4-GS upper) 
Church (lower HI) H2 Hl H3-H4 HS -HlO 

Channel disturbances both natural and management related are recorded in channel disturbance worksheets 
provided in Appendix 3.5.l. Although not specifically discussed in channel disturbanc: factors, it can be assumed 
that fire history played a large role in the channel's natural disturbance history (Refer to 3.8 Vegetation and 
l.Andscape Patterns). It is assumed that natural wildfires and timber harvesting affect channels similarly and 
· channel areas and processes sensitive to vegetative removal were affected by post fire conditions. However, 
significant d.i1ierences between fire related disturbances and timber harvest include: 1) the long intervals between 
natural fires and the persistence or repeated entry from timber harvest and roads, 2) while natural fires are often large in aerial extent they often leave riparian areas intact, and 3) fires typically leave downed and/or standing 
dead wood that can be effective in attenuating increased sediment loads and providing structure to some stream 
types. 

Briefly summarized below arc the main natural disturbances noted in the cha.Mel disturbance work sheets, 
Appendix 3.5.2: 

• It is assumed that the disturbances resulting from channel instability of the Middle South Fork valley floor 
(discussed above) potentially affect the lowest reaches of all main tributaries except Rock Creek. 
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• Large bank failures or stream side slides are common, producing major sediment, in the glacial inner gorge 
are.as where streams cut through the glacial moraines along the valley edges. This includes all major 
tributaries other than Rock Creek. 

• Bank cutting in toe slope colluvial or glacial deposits of moderately confined channel forms and Geomorph.ic 
Type 4. 

• Active natural process aff ect.ing headwater and upslope channels include debris flows, torrents, and at least 
potentially dam burst floods. The erosion module (3.4) identified these as common processes in Upper Pine 
Creek, Upper Lebar, and Upper Brown Creeks. In other tributaries they arc rather infrequent historically, 
though important natural processes affecting the channel. 

Large wood is a significant component of in-stream structures and local grade controls in geomorphic types 4 and 
5 and possibly 3. The role of large wood as an in-stream habitat or channel fanning element is poorly understood 
for geomorphic types 2b, and 3 in these channels. However, geomorph.ic type 2a appears to be much less 
dependent on large wood as a structural element than other types, mainly because bed.rock and boulders provide 
these functions. For example, aerial videos (1992 and 1993) ofLebar Creek show very little effective wood 
through the rock gorge area. Despite this abscencc of wood the channel areas appear undisturbed. stable and of 
high quality. 

Upper South Fork: Channel Segments 32 to 38 and Tributaries 

The South Fork changes character here and becomes a steep confined system of primarily steep pools and cascades. 
This section contains channel segments 32 through 38, as well as high gradient tributary streams. Bedrock and 
boulders form most of the obstructions and create most of the habitat clements in this section. This combined with 
the confined character of the river make this a very stable portion of the river. The area is upstream of the bulk of 
timber management and road construction. Major tributaries include Rule and Steel Creeks. Upslope areas reach 
into the high mountainous areas and include high natural frequencies of debris and snow avalanche. Note 
-especially Rule Creek and the South Fork above segment 33 (refer to 3.4 Erosion). Debris and snow avalanches 
have been important processes for delivering large wood and sediment to the channel. 

Current Channel Conditions 

The Mainstem and Lower South Fork 

Extensive di.king with conversions of forest land to pasture, channel confinements and straightening, and water 
withdrawls from the Non.h Fork have had a dramatic effect on the river. Increased sediment derived from 
upstream forest practices (most notably timber harvest and associated road construction) arc other conditions often 
cited as affecting changes to the lower river (KCM 1993, Simonds and Associates 1992, Jay 1994 among others). 
In addition, most in and near channel downed wood is removed by people from this section shortly after it is 

. deposited. 

Most concerns in this part of the watershed have centered around flooding issues, with aggradation cited as a major 
cause. Changes in flood response arc e:,,.-pectcd to be the result of numerous changes or cumulative effects; each are 

discussed separately below. 

Aggradation 

While the causes of aggradation can involve complex interactions of numerous variables, understanding of 
conditions in the lower river is facilitated by considering two broad categories: 1) changes in sediment load, or 2) 

changes in (coarse sediment) transp0n capacity (Hcede, 1992). 
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Section 3 Past and Current Conditions 

Changes in (Coarse) Sediment Load 

Large increases in v.idth of e:\-posed bar areas, up to 1.5 times, were noted in the area below the gorge (Segments 6 
and 7) between 1929 and 1962. This coincides v.ith similar changes noted in the Middle South Fork over the same 
period (Everest. 1981). Those increases were attributed to natural changes resulting from channel instability (refer 
to Historic Conditions for the Middle South Fork). Exposed bar width for segment 7 for the period between 1962 
and 1992 has not changed appreciably (refer to channel disturbance worksheets in Appendix 3.5.l). 

Primary sediment sources v.ithin this reach include sediment stored in active channel areas, stream banks and 
stream side slides where valley walls are undercut by the river. Vegetation removal in the floodplain and valley 
walls adjacent to the stream have likely increased coarse sediment delivery to, and mobility in, this section. The 
earliest aerial photos and survey infonnation indicate high natural sediment loads throughout this area (refer to 
Historic Conditions Section). A sediment transport limited condition appears to exist naturally within this section 
of the watershed (Montgomery and Buffington, 1993). 

It is hypothesized that the natural adjustment process to high sediment loads has occured in the following 
sequence: 1) formation of large transverse and medial bars (visible throughout the photo record in Segments S, 6, 
and 7), and 2) lateral shifting of the channel to accommodate the new slope. The river's ability to move laterally 
(outside of the active channel area) has been restricted by lateral constraints such as diking and bank hardening. 

, Another potentially large source of sediment to this section is Vance Creek. This system is transport limited and 
,-showed signs of high sediment loads prior to road construction and timber harvest activities in the upper watershed 
. (refer to historic conditions section). While activities upstream of this area have increased coarse sediment 
.idelivery to the upper watershed, naturally high sediment loads obscure the affects to the Lower South Fork. 1989 
aerial photos show that the mouth of Vance Creek lacks large tributary bars which are an indicator of sediment 
)oads in excess of transport capacity. This area lacks obvious tnoutary bar formation because any deposition at this 
_location is overshadowed by the very large transverse bars of the South Fork. This in turn indicates that (coarse) 
sediment discharge from Vance Creek is small in comparison to the load of the South Fork. 

·· Changes in Sediment Transport Capacity 

Loss of North Fork Flows 

It is generally acknowledged that aggradation has occurred in the mainstem at least since the construction of 
Cushman Darn #2 (1930). The North Fork formerly accounted for 45% of the total volume of the mainstem flow 
(3.3 Hydrology, KCM, 1993). This flow was (sediment) supply limited because the reservoir and natural lake 
upstream effectively limit sediment transpon from the upper valley, and the rock gorge section downstream 
(between the Nonh Fork confluence and the reservoir) produces limited sediment (KCM 1993). Therefore, excess 
energy would be available from the North Fork to transport sediment in the mainstem, while South Fork flows are 
already limited in uanspon capacity. 

There is disagreement as to the magnitude of aggradation resulting from the loss of approximately 90% of the flow 
from the North Fork (KCM, 1993). Simons and Associates (1992) suggests aggradation is localized and the extent 
is widely exaggerated (mostly around the Highway 101 Bridge). They conclude flood reduction by removal of 
North Fork flows out weighs the detrimental affects of mainstem aggradation. These conclusions are disputed by 
Jay (1994). 

Jay, in an assessment of the Simons and Associates study, and with additional data, reached a different 
interpretation. He concludes the models used by Simons were improperly calibrated and other information was 
omined. The general conclusion reached by Jay is that removal of flows from the Nonh Fork by the Cushman 
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Hydroelectric Project have had a dramatic eff cct on the mainstem, and are primary causes of widespread 
aggradation and changes to the estuary. 

Although undisputed conclusions as to the ex"tent of mainstem aggradation are difficult to come by, KCM (1993) in 
the Skokomish River Comprehensive :Management Plan, cited noticeable bed increases below the Highway 101 

·c.: bridge (range• 0-9ft. ave. 2-Sft measured from a small photograph) and a 2-3 foot increase of bed elevation just 
above the bridge. Channel aggradation upstream has been more difficult to confirm. The shon period between 
surveys may indicate shon tcnn changes in channel depth but do not indicate the long term trend. KCM also 
questioned the accuracy of one of the surveys used to make the comparison. Long term residents maintain that the 
river bed elevation has been increasing in recent years. The KCM study indicates lower flow and increased 
sediment loading in the upper basin as the causes. 

Changes in Channel Shape and Pattern 

Changes in pattern, or sh.ape in plan view, are often accompanied by a change in channel cross-sectional sh.ape or 
channel width to depth ratio (Heede 1992, Rosgen, 1994). Shape and pattern are imponant variables in the 
channels sediment transpon efficiency (Leopold et al, 1964; Heede, 1992). Throughout the lower system, 
presumably since European settlement of the valley, the channel has been constrained laterally, and in places 
straightened. This has likely had a significant effect on the river's ability to transpon the available (coarse) 

sediment. This combined with the lower river's natural tendency to aggradc and shift laterally, these constraints 
may have had a dramatic aff cct on increasing aggradatiOJl in the lower river system. 

Other Channel Changes AfTecting Flood Conveyance and Discharge 

The number of large multiple channel areas decreased in the period between 1861 and 1987 (Canning ct al. 1988, 
in Hana and Simons and Associates, 1993). Single channels now exist where foffllcrly two large channels were 
present. Affected areas include segment 3 and upper 2 (the are.a around the 101 Bridge), segment 5 (the area 
below the North Fork) and segment 7 (the area between Vance Creek and the South Fork Gorge). At least a few 
have been filled in and are now convened to pasture. Loss of these channels can greatly aff cct conveyance of flood 
waters. KCM (1993) in the Comprehensive Flood Hazard Management Plan (CFHMP) suggests establishing or 
reestablishing one of the these channels in the area of the Highway 101 Bridge as part ofa flood mitigation 
strategy. 

Channel constrictions such as the five Highway 101 bridges across the main and tributary channels and the 
Highway 101 embankment all affect flood flows in this part of the valley (KCM, 1993). These obstructions during 
ovcrbank flow create a backwater effect causing a local upstream increase in stage, or a hump in the V.7lter surface. 
This can result in an increase of inundated areas. 

Vance Creek and Tributaries 

The lowest portion of Vance Creek (Channel Segments Bl and B2), is constrained laterally to a position along the 
south side of the valley. The resulting straightening and narro\\ing of the active channel (or ex-posed bar area) 
affects channel form and function. (Refer to the discussion of changes of channel shape and pattern in the 
discussion of current conditions to the mainstcm and lower South Fork.) In addition this position causes Vance 
Creek to flow against the south valley wall, resulting in undercutting of glacial deposits. 

" Nearly two fold increases in ex-posed bar are.a were noted between 1929 and 1962 in the alluvial valley reaches 
below the gorge (segments B4-B6). Smaller increases were noted do\,nstre.am to the confluence of the South Fork 
(Rfer to Channel Disturbance Worksheets, Appendix 3.5.1). For the period between 1962 and 1992, segments B3, 
most of BS and B6 remained uniform. B4 and the bottom end of BS decreased in \\idth to 1929 \\idths. Although 
channel conditions through this area (B3-B6) in 1929 suggest high natural sediment loads (numerous large failures 
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in the inner gorge section), construction of transportation facilities have apparently caused much of the coarse 
sediment deposition. 

Construction of the railroad bridge at the mouth of the gorge shows large sediment inputs just upstream of this area 
in the 1929 photos. In addition there is evidence to suggest large volumes of coarse sediment deposition in these 
segments occurred as the result of road stream crossing failures during the flood of 19SO. During the construction 
season of 194 9 many of the mainline roads were constructed in the Vance Creek watershed for the purpose of 
accessing timber. The following season a large stonn (flood of record for South Fork gauge #12060000) occurred. 
During this event stream crossings failed (K. Dublanica. pers comm.). During the summer of 19Sl, lower Vance 
Creek was said to go dry for the first time (C.Toal, pers comm.). USGS low flow measurements for August and 
September of 19Sl recorded zero flow at the road crossing 3 miles above the mouth (USGS, 1964). 

Currently the lower alluvial valley section of Vance Creek lacks large wood as a channel structural component. 
Fonnerly at least large wood was found in large channel spanning jams as well as in smaller deposits. At least 
some of these accumulations appeared to influence channel location and pool formation (1929 aerial photos). The 
importance of wood as a structural element in the lower system is not clear. Most of the historic and current wood 
is deposited on bars during high flows. In 1929 in~hannel wood is infrequent 

The current condition of the channel in the gorge section (geomorphic type 2b) may be within the natural range of 
variability. However, it is difficult to estimate the variability due to large inner gorge failures contributing large 

~- amounts of sediment. Inner gorge roads and clear cuts up to the edge of the inner gorge may exacerbate instability 
~ of inner gorge walls. At least two channel disturbances an be linked to inner gorge road failures that have created 
a widened visible stream area, deposition with a distinct terminus, pool filling and local channel instability. 

_: Channel conditions in the upper watershed (geomorphic types S and 6) include locally significant areas of 
· disturbance where roads and clearcutting have increased coarse sediment deposition in the channel. Scouring of 
the channel in the steeper upslope channels is also evident. (Refer to the Channel Disturbance Worksheets in 
Appendix 3.5.1 for details on locations and sources.) 1962 aerial photography indicates roads and stream 
crossings added coarse sediment to channels. Major sediment inputs to channels from mid.slope roads and 
clearcutting on steep ground occurred in Aristine and Fir Creeks. Local deposition and scour have also occ:urred. 
These areas currently appear to be recovering, but are expected to require a long recovery period. 

The current situation appears to be that most channel disturbances are occurring in the upper watershed as a result 
of mid-slope road failures, clear~t harvest units on steep ground and bank failures occurring where timber 
harvest has removed riparian vegetation on steep upslope channels. Due to the steep gradient in the source areas, 
failures tend to affect long sections of channel. Long areas of scour, as well as deposition and blockages at termini 
greatly affect the source channels. Most result in deposition at the mainstem stream with local affects of deposition 
in the main channel. Downstream affects were not recognized (refer to the Channel Disturbance Worksheets in 
Appendix 3.5.l for details on locations and sources). 

South Fork Gorge 

The current condition of the channel in the South Fork gorge is similar to conditions described in the Historic 
Conditions Section. The combination of hard bedrock walls, large boulders and bedrock which fonns most 
obstructions and habitat elements, a relatively high gradient. and confined nature combine to make this a very 
stable section. While there may have been some increase in bar size and channel shifting in the moderately 
confined sections, it is not possible to conclude these are outside of the range of natural variability. There is a 
notable lack of effective wood through this section, as observed from 1993 helicopter videos. The high energy of 
the system and the lack of a typical riparian area are presumed reasons, and this is assumed to be the natural 
condition. 
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Middle South Fork 

The current conditions of the Middle South Fork may have little changes from historic conditions. Natural stream 
instability and large natural range of variability discussed in the Historic Condition section make it difficult to 

.... resolve other effects within this section. There arc two known activities or conditions that likely affected the 
channel. They include large scale clearcuning throughout the riparian area within the clearing limits for the 
proposed South Fork Hydroelectric Project. and practices of large woody debris removal from the river corridor 
(S. Graham. pcrs comm; Everest., 1981). 

An area above the South Fork gorge was proposed for the South Fork Hydroelectric Project. Though this project 
\V3.5 not built, the area above the gorge and including lower Brown and Lebar Creeks was completely clear-cut in 
1958. The clearing limits are visible in 1962 aerial photos, and it appears that downed wood as well as standing 
timber were removed. This entire area consists of alluvial and glacial sediments in banks, bars, terraces and valley 
walls. It is expected that large increases in sediment from these sources occurred during the following period. Up 
to two fold increases in active channel area width. and increases in the aerial extent of transverse bars occurred in 
segments 19 and 20 during the period from 1929 to 1962. It must be noted however that this is the same period for 
which similar large natural shifts occurred upstream (Historic Conditions, this analysis and Everest., 1981). 

Clearing of downed wood has also decreased habitat complexity and stabilization of channel location of the 

0 tributary channels where they join the South Fork. The effect on the South Fork itself is more obscure. Much of 
the large wood is deposited on the surface of bars by high water. Much of the effective wood is found in large jams 
which have had an effect on chaMel position and local morphology or panem. In 1929 much of their function 
seems to have been to stabilize bar positions. Fewer large accumulations exist today (1992 aerial photos and 1993 

videos) particularly in the lower portion of the Middle South Fork (segments 19 and 20). 

These wide open riparian areas, compared to 1929 conditions, have affected the recruitment of large wood. 
However, it is unclear as to the importance of large wood as a stream structural element, though it does seem to 
play a role in fixing channel location in the short term. 

Major Tributaries to the Middle South Fork 

This section contains the following tributaries: Rock, Brown, Lebar, Cedar, Pine and Church Creeks. Smaller 
tributaries entering the middle South Fork (generally Geomorphic types 5 and 6) are not covered separately. 
Emphasis is placed on larger channels and those that deliver or propagate affects to main channels. Specific 
locations, affects and photo years are included in the Channel Disturbance Work Sheets, Appendix 3.5.1. 

The area can be described on the basis of geomorphic types and categories of disturbance. A more detailed 
description and notes for each tributary arc provided in Appendix 3.5.4. 

Most of the management related conditions currently affecting the channels are the result of clear-cut harvest in 
the steep upslope areas, panicularly where clear-cut harvest has included the riparian area on steep upslope 
tributaries. Clear-cut timber removal and midslope roads in these steep first order tributaries (Geomorphic Unit 6) 
have increased channel scour and sediment deposition. In addition, because of their steep gradients, these 
disturbances commonly reach the main stream chaMel. Typically they deposit at the tributary junction with local 
affects of coarse sediment deposition and small riparian openings. Their downstream affects were not readily 
apparent. 

Geomorphic Type 4, unconsolidated valley bottom deposits, contain unconsolidated bank materials and are 
sensitive to timber removal in the riparian area and potentially sensitive to increases in peak flows from upslope 
harvest. Openings in intact riparian areas where ex1ensive clearcutting has taken place upslope may reflect channel 
or bank stability as a result of increases in peak flows. Timber harvest through the riparian area has created 
persistent bank instability and long term sediment inputs directly to streams in this geomorphic type. 
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Near channel and lower slope roads have contributed enough sediment that noticeable deposition and aggradation 
(particularly upstream of culvens) has occurred in many areas. In channel affects arc predicted to include shifts in 
channel position and pool filling where deposition is pronounced. These c!fects arc most noticeable in 1962 aerial 
photographs, presumably not long at,.cr many of these mainline (often lower slope) roads were constructed. More 
recent photographs (1992) indicate a recovering trend from these sources, although aggradation upstream of some 
culvcns still persists. Inner gorge roads seem to be particularly long duration sources of impacts to channels. 

The reservoir clearing limits and removal have already been discussed in the preceding section. Rumored removal 
of large wood from the lower portions of these tributaries (except Rock) potentially has affected in-stream habitat 
and structure. Large wood is predicted to be a key clement in Gcomorphic Types 3 (tributaries) and 4. It is likely 
to be locally important in Geomorphic Type 5, and possibly 2b. Field verification of the role and importance of in
channel wood in these tributaries should be confinned in the next analysis iteration. 

Lower Lcbar and Bro\\11 (within the reservoir clearing limits) is recovering slowly, however, riparian areas arc 
lacking much of the historic large wood conifer component It is expected that historically large wood has been an 
important component for stability in the lower reaches of both of these streams. Both streams have plane bed and 
riffle dominated forms in their lower segments, with an apparently low number of pools (Appendix 3.5.2). 
Recently, restoration eff'ons have targeted these segments with shon and long tcnn treatments. Restoration work 

.~ has consisted of in stream structural placements, riparian planting and conif cr release . 

. Upper South Fork 

Because of factors discussed in the historic conditions section of this repon, the natural stability of this area is high 
(with exceptions discussed in the historic conditions section). Land use activities (primarily non-roadcd 
recreation) have not resulted in noticeable (within the scope of this analysis) impacts or changes to the channel. 

• Segment 34 and Rule Creek (Segment J), both have naturally high sediment inputs from upslope channels. 
· Segment 34 (Geomorphic Type 4) is a naturally unstable channel area and is potentially sensitive to disturbances. 
Segment 36, while not subject to the high sediment loads of Segment 34, appears to be of the same Gcomorphic 
Type. This type is potentially sensitive to changes in riparian area vegetation (Refer to Appendix 3.5.3). 

Confidence in Assessment: 

Moderate: Lack of field verification limits the confidence and precludes definitive statements of affects, 
particularly long term affects. Predictive elements provide much of the interpretation, and the proposed 
methodology of Montgomery and Buffington (1993) was used repeatedly for this purpose. Much of the data for the 
lower system is based on the work of others. There is much disagreement as to cause and eff'cct of current 
processes, particularly in regards to flooding and aggradation. Within the upper watershed and tributaries most of 
the streams are narrow and confined. Interpretation of affects of small confined streams, particularly those with 
dense riparian cover, is difficult with 1:12,000 aerial photography. Where aerial videos exist (Mainstem. South 
Fork, Vance, Rock, Brown and Lcbar) interpretation of conditions are enhanced. 
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APPENDIXV. 
CO:MP ARISON OF CROSS SECTIONS FOR EXISTING 

CONDIDONS AND GRAVEL BAR SCALPING SCENARIO 
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FIN AL REPORT 

ANA.L YSIS OF SKOKOMISH RIVER HYPOTHETICAL DREDGNG OPTIONS 

Backzrnund 

As pan of the agreement under Section 22, Planning Assistance to the States. entered into 
on January 14, 1994 between Seattle District Corps of Engineers and the Skokomish 
Tribe, the Seattle District Corps of Engineers was tasked to review several documents 
related to the development of a comprehensive flood control management plan for the 
Skokomish River. In October 1994, the agreement was revised to tasking the Seattle 
District to complete a reconnaissance-level dredging analysis for the lower Skokomish 
River. The Tribe is currently studying the possibility that mechanical removal of material 
from the mainstem Skokomish may be necessary, in combination with managed flow 
releases from th~ Cushman hydroelectric project, to fully restore the hydraulic capacity 
and natural sedin1ent transport capabilities of the river channel. To aid the Tribe in 
assessing the feasibility of this option, the Seattle District has conducted a reconnaissance
level evaluation of the environmental. hydraulic and cost considerations associated with a 
hypothetical dredging scheme. 

This reconnaissance analysis is predicated on the assumption that any dredging would be 
accomplished to complement restored flow to the river from the Cushman hydroelectric 
project, as recommended to the Federal Energy Regulatory Commission (FERC) by the 
Tribe, Interior Department (DOI), National Marine Fisheries Services (NMFS), 
Environmental Protection Agency (EPA) and other agencies. The objectives of the Tribe 
are to substantially restore natural ecosystem functions. restore channel hydraulic capacity, 
and enhance flood control through managed flow releases from the Cushman hydroelectric 
project. Dredging would be accomplished only if it were determined to be necessary for 
accomplishment of these objectives. 

Studv Desizn 

The first step in the analysis was to assess the hydraulic impacts of the hypothetical 
alternative. The Seattle District assessed the impacts on water surface elevations (WSE) of 
dredging approximately 3 feet (and no more than 5 feet) of sediment from the Skokomish 
River mainstem from its mouth to the confluence of its North and South Forks. The 
Corps of Engineers Hydrologic Engineering Center HEC 2 model was used to assess 
potential changes in \\TSE. The HEC 2 model is a steady state hydraulic model that 
computes WSE for designated river reaches. Cross sections from a study sponsored by the 
Federal Emerzencv Mana!.!ement Azencv (FEMA) in 1980 were used to define the - ., .... .... .. 
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existing river morphology and anticipated changes due to dredging. Details of the 
hydraulic analysis (i.e. WSE reductions) are described below in section A. It is recognized 
that these cross sections may not accurately represent the existing channel bed but were 
the only cross sections available at the time of the study. 

Step two was analysis of the cost of dredging. This analysis was conducted by the Design 
Branch and the Cost Engineering Branch of Seattle District The analysis was based on an 
estimate of 1,000,000 cubic yards of material to be dredged. This quantity was calculated 
through comparison of the before and after dredging cross-sections for the river. 
Dredging costs were fairly standard for each alternative, with the major differences in the 
cost of each alternative being due to disposal costs. Cost breakdowns for each disposal 
option are provided in section B. These estimates, while not entirely complete, represent 
the high end of the cost spectrum. Since any dredging would be combined with increased 
flows in the river and the associated natural sediment transport capabilities, the actual 
amount of material which needs to be dredged to restore natural conditions might be 
substantially less than listed in the options studied in detail. A discussion of reduced 
dredging options is also included in section B. 

Step three of the analysis was to describe possible environmental impacts of both the 
dredging and disposal of the material. Based on other experiences with Corps dredging 
projects, a generic range of possible impacts was determined. Information in Volume IL 
Draft Report for the ·'Skokomish River Comprehensive Flood Hazard Management Plan 
(June 1993)," was used to identify possible pern1it requirements, location of sensitive fish 
habitats and timing restrictions for possible dredging operations. A description of possible 
in1pacts is described in section C. 

Hvpothetical Dred!!in!! Options 

A. Hvdraulic Analvsis 

The hypothetical dredging analysis was perforn1ed using an existing Corps of Engineers 
(Hydrologic Engineering Center) HEC-2 model. The river was modeled for 8.6 miles 
upstrearn of the mouth to the confluence of the North and South Forks. The HEC 2 model 
is a steady state hydraulic model that computes water surface elevations for designated 
river reaches. Cross sections from a study by FEMA in 1980 (the most recent cross 
sections available) were used to define the existing river morphology and served as a 
baseline to assess the incremental effect1, of.proposed changes in channel capacity due to 
dredging on WSE. 

The hypothetical dredging was limited to about 120 feet in width, from 3 to 5 feet depth, 
and more or less uniformly applied throughout the entire study reach. This scheme was 
coordinated with Vic Martino, Skokomish Tribe consultant, and Chris Lvnch and Jim 
Lencioni, of the Seattle District Hydrology and Hydraulics Branch . 
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The modd used showed that the hypothetical dredging alternative could reduce the WSE 
by at least one half foot for most of the length of the river for the 2-year and 10-year 
events. The potential reduction was somewhat less for the 100-year event. The greatest . -
potential reduction in WSE was observed beginning just upstream of the Highway 106 
bridge and extending about 1 mile upstream for the 2-year and 10-year events and just 
upstream of the highway 101 bridge for the 100-year event 

Plots of the cross-sections before and after dredging are included in appendix A. 

Table l - Potential Reduction in Water Surface Elevations Due to Hvpothetical Dredging 
Proposal: 

Location Event Reduction. feet 

Upstream Hwy. 106 2-year 1.44 
Upstream Hwy. 106 10-year 1.34 
Upstream hwy. 106 100-year 0.77 
Upstream Hwy. 101 2-year 1.18 
Upstream Hwy. 101 10-year 0.95 
Upstream hwy. 101 100-year 1.01 
Average 2-year 0.56 
Average 10-year 0.51 

Average 100-year 0.35 

The reader should note that the WSE reductions are for conditions immediately after 
dredging occurs. It is anticipated that without control of upstream sources of sediment 
and/or alteration of t1ows, aggredation of the channel will occur over an unspecified time 
period. It is also anticipated that without control of the conditions described above, 
maintenance dredging would be required to maintain initial WSE elevations gained by the 
first round of dredging. The amount and costs of maintenance dredging were not included 
in this study. 

Review of the stage/discharge relationship for the Skokomish river at the U.S. Geological 
Survey (USGS) Potlatch streamgage (upstream of Highway 101) shows that since 1967 
the river stage has increased about 3.8 feet at a discharge of 3700 cfs and about 0.5 feet at - -a discharge of 12,500 cfs. Most of the increase at the 3,700 cfs level (2.8 feet) occurred 
between 1979 and 1994 apparently due to the formation of a gravel bar on the left bank 
that is encroaching on the channel, based on review of several U,SGS cross-sections at this 
location. The largest portion of this increase appears to have occurred subsequent to the 
time of the initial channel surveys which were used as the base condition in this 
assessmenl 
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There may be other dredging schemes or channel modifications that could provide greater 
WSE reductions and long term performance, but time and funds did not allow the 
evaluation of these alternatives (e.g. shallower but wider dredging, modified channel 
configurations, more dredging at critical sections and less at others, etc.). If new cross 
sectional data becomes available, a comparison can be made with the old cross sections to 
determine where sedimentation has been concentrated. More effective modeling can then 
be performed to maximize the effects of dredging on WSE reductions. 

B. Cost Analvsis 

This analysis was conducted by the Design Branch and the Cost Engineering Branch of 
Seattle District The analysis was based on an estimate of 1,000,000 cubic yards of 
material to be dred!!ed. This estimate of material to be dred2ed was calculated throu2h - - -comparison of the before and after dredging cross-sections for the river. Dredging costs 
were fairly standard for each alternative, with the major differences in the cost of each 
alternative being due to disposal costs. Preliminary cost estimates, subject to refinement 
and calculation of missing data, were developed for five alternatives: 

l. Hydraulic or Clamshell Dredging with Disposal in an upland site not in the 
t1oodplain; 

2. Hydraulic or Clamshell Dredging with Disposal in an upland site adjacent to the 
t1oodplain; 

3. Hydraulic or Clamshell Dredging with Disposal in aquatic lands at the mouth of 
the river; 

4. Hydraulic or Clamshell Dredging with Disposal at the mouth of the river in 
Puget Sound; 

5. Hydraulic or Clamshell Dredging with Disposal at the Puget Sound Dredge 
Disposal Analysis (PSDDA) site off Pon Townsend. 

Another hypothetical option not explored in detail in this review is to dredge a reach of 
the river upstream some distance from the mouth, to attempt to serve as a catalyst to start 
or hasten the natural scouring process through a head-cutting type action which could 
scour in an upstrean1 direction. There is a high likelihood that additional and relatively 
frequent dredging would be required to remove material which would move into the area 
from upstream. Funher study is required to assess this likelihood. 

This .. reduced dredging option·· process would also be aided by a restoration of flows 
from the Nonh Fork of the Skokomish River to a more natural regime such that bankfull 
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flows on the order of 5000 cfs are experienced as often as nature would provide. The hope 
is that these nows would naturally, over time, be sufficient to transport the natural 
sediment loads from up basin areas and possibly scour the accumulated sediments that 
have built up since the North Fork was diverted. Tne ultimate goal is to restore the river 
bed to its previous natural condition. High flood flows would continue to be controlled as 
they are now. It is possible that increased flows alone might be all that is needed to 
restore the channel to a more natural configuration. If so no dredging would be required. 
The impacts from such a proposal could be modeled using a sediment transport model 
(e.g. HEC 6). The Seattle District did not model this option at this time because of the 
need for additional new cross sections, sediment characteristics information and funding. 

- Summary of Hypothetical Options 

A range of preliminary estimates between $5,141,000 and $13,536,000 were calculated 
for the five options studied in detail. Direct comparisons of cost estimates are limited in 
that not all values (e.g. real estate costs, and permit costs) were available for all estimates. 
Table 2 has more information on missing data. For the reduced dredging option, there 
would be lower construction cost.s since less material would be dredged. 

All of the hypothetical options examined for development of preliminary cost estimates 
assume use of a hydraulic dredge or clam shell dredge for removal of material. These 
techniques were chosen because environmental impacts would most likely be less than 
other methods, while costs would be comparable. The clamshell dredge would produce 
less water quality impacts because dredged material would not have to be settled before 
disposal. As noted above, the major differences between hypothetical options are related 
to disposal costs. The actual dredging would require a minimum of 4 months. However, 
the actual construction period might be longer to allow for fish windows, mobilization and 
weather constrainL". 

1. Dredging with Disposal in an upland site not in the floodplain; 

This option would involve dredging the channel using a hydraulic dredge and pumping the 
material onshore to dump trucks. The trucks would haul the material to an unspecified 
site (For the design estimate, the assumption was made that the disposal site would be 
within 10 miles of the dredging operation). Possible disposal sites include clearcut land or 
abandoned gravel pits, and less likely, agricultural land on the fringe of the floodplain (see 
hypothetical option 2). Existing county landfills were not considered as disposal sites. At 
the disposal site, grading would have to occur to meet County grading requirements. 
While a site lar~e enou~h to handle the amount of material that mi2ht be dred2ed mi2ht be 

.... .... - - -
found and purchased, the County might not grant the necessary variances to allow for 
disposal of the material on the site. An approximately 110 acre parcel or parcels totaling 
that would be required to dispose of the dredged material graded to a height of six feet. 
No real estate costs were calculated for this estimate. Some of the material could be sold 
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for construction uses. However. the likelihood oi distributing all the dredged material to 
construction u.ses is not likely. 

2. Dredging with Disposal in an upland site adjacent to the floodplain; 

This hypothetical option is similar to hypothetical option 1, except the assumption is made 
that the material will be disposed in a site within l 000 feet from the river, and will be 
directly pumped there. Because of the lack of such land outside of the 100-year floodplain 
and the presence of wetlands in a large ponion of the valley, this option is not considered 
to realistic. 

3. Dredging with Disposal in aquatic lands at the mouth of the river; 

This option is also similar to hypothetical option 1 except the disposal location is targeted 
for the area at the mouth of the river. Material would be trucked to the delta area and 
disposed in an unidentified site. The total haul distance would be on average 5 miles one 
way. As with option 2, the presence of wetlands and special aquatic sites, as well as 
restrictions to placing in floodplains would make the possibility of implementing this 
hypothetical option highly unlikely. The use of the dredged material for creation of fish 
and wildlife habitat could be possible but was not exan1ined in this study. Conservancy 
restrictions per the Shoreline Master Plan would further reduce the flexibility in finding a 
suitable site. 

4. Dredging with Disposal at the mouth of the river in Puget Sound; 

This hypothetical option would involve dredging the river and moving the material to a 
disposal site in Hood Canal. Movement of the material to the disposal site would be 
accomplished through the use of barges. One wooden bridge upstream of the Highway 
101 bridge would have to be panially removed to allow for barge clearance. Replacement 
costs are not calculated in the estimate. In addition, to allow for necessary clearance 
under the hi!!hwav brid!!es. the bar!!es could not be fullv loaded. therebv increasin!! the - .I - • - ., . ., -number of barge trips. Barge movementS would have to coincide with tidal cycles to 
assure passage under the bridges. It is possible that trucks would have to used to haul the 
material to the mouth of the river for onloading to barges for inwater disposal. As with 
hypothetical option 3, the likelihood of gaining necessary permits would be limited due to 
the potential impact to fish and wildlife resources. 

5. Dredging with Disposal at the Puget Sound Dredge Disposal Analysis (PSDDA) 
site off Port Townsend. 

This hypothetical option is similar to hypothetical option 4 except instead of disposing of 
the material at the river mouth the material would be hauled approximately 80 miles by 
barge to an approved PSDDA disposal site off Port Townsend. In examining land use in 
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the watershed, there is no reason to assume that the material that would be dredged from 
the river would be contaminated and not suitable for disposal in the PSDDA site. If the 
environmental concerns of dredging the river are overcome and necessary permits secured 
for the operation, then disposal at the PSDDA site might be the most feasible option 
provided the material meets disposal criteria. 

- Reduced Dredging Option 

For the reduced dr~dging option. similar techniques would be employed and all disposal 
options would be available. Upland disposal would be more practicable since the amount 
of area required would be less than if the entire reach was dredged. Likewise, dredging 
costs and impacts would be reduced since less material would be dredged. 

- Analysis of Preliminary Estimates 

Individual cost breakouts for each option are included in appendix B. Except for 
alternative number 5. no cost figures were collected for either real estate costs or disposal 
costs. So the actual costs would be higher then indicated depending upon the value of the 
land on which the material is disposed. Only option 5, presents a verified disposal site for 
which impacts have been calculated. Possible upland disposal sites could be include large 
clearcut areas. However, conversion of timber production land to another use such as a 
disposal site could prove difficulL Likewise, disposal of material at the mouth of the river, 
either on aquatic lands or in Hood Canal could represent environmentally unacceptable 
options due to impacts to marine resources. Sale or distribution to the construction 
industry of the large quantity of projected material (approximately 1,000,000 cubic yards) 
would most likely outstrip that industry's demand. Other cost considerations which have 
not been refined in these estimates include to bridge clearance and access, tidal delays in 
transferring material. and propeny ownership issues. 
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Table 2 - C f 11 I Dred · I lY 10 Prel" C (in 1994 Doll 
ACT!ONS\ I. Ul'I.ANII OFF 2.lil'I.ANII ru 10111'1.AIN 

J.A()llATIC 1.ANIIS 
~- IIO<>I> CANAi. I >l'TII li'IS Fl.I Hllll'I.AIN l>ISl'OSAI. IIISl'OSAI. AT ltl\'Elt 
l>ISl'OSAI. AT Hl\'Elt l>ISl'OSA L I\IOIJTII 
I\IOUTII 

MOIi .10,0IHI 20,000 .,o.ooo .,o.ooo 
l>rcd£C < 'hannd Wa.,k I .5!KJ,()(HJ NA I .. ~(XJ,(1()(1 1.500.0()() 

lly,hnnlic 1>,c,ll'c nn,I NA ;'i,;'i(Kl.ll!HI NA NA 1'11111p 

Sclup Fee NA NA NA l,f)(HJ 
I fopu~c Truck llanl 4.R<Kl,OIKI NA 2.·100,(Jl)(l NA 
lli~pusc !large I lanl NA NA NA I, l(KJ.<HJO 

I fopu,nl l'cc NA NA NA 2,()()0 

Disposal Sile WIN k (,00,()(J(J (,()(),()()() 600,()()() NA 
Bridge Rcnk1val NA NA NA MISSING 
Overhead (IY,l,) I ,O·I0,001 R2k.<HJO liRO,(J(HJ J<J;'i,()()() 
f'rolit ( HI% I Ii <J.l , 000 Rl,IKIO •151,(HKJ 26,1,()()(J 
Conlingcncy (25%) 2.166,()()() I ,60R,IK)(J 1,416.()()(l R2J,(KKJ 
CONSTIWCTION IO,R29,0IKI R,liJ•l,fKIO 7,079,f)(J() 4.1 IJ,fKKl COSTS ( TOTAi.i 

REAI.ESIAll: MISSING MISSINll MISSINO 0 
Enginc,·ring & [>,:.sign 1,62•1,0(J() 1,206,1)()() 1,062,()()() 617,0<KJ (15%) 

Conslmction Mnnagemcnl 1,083.000 804,fKJlJ 70R,OOO 411,0fJ(I (10%) 

TOTAL l'ROJEt:T IJ,SJ6,IIIIII I0,649,0011 H.IU9,00II !i,14J,111111 COST 

MISSING - Costs not readily available and nrc 1101 in lhc estimate and would still need lo he mil.led lo IJ1e total. 
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- Other Dredging Methods Considered 

The cost estimates outlined above assumed dredging would occur through the use of a 
hydraulic dredge or clamshell dredge mounted on a barge. Other methods of dredging 
considered using a dragline situated on the banks of the river. While this option would 
have similar costs as the hydraulic dredge or clamshell dredge. it was not considered to be 
the preferred option because of increased environmental impacts over the barge mounted 
hydraulic dredge or clamshell dredge option due to necessary clearing. 

- Dra!!line Options 

(a) Dragline dredging from the banks of the river and loading into a truck to a local 
disposal site is possible. A large dragline has a maximum reach of about 90 feet. So 
180 ft of river bottom width could be dredged this way. The tradeoff is that on the 
banks of the river riparian habitat would have to be cleared & grubbed. At least 
enough for the dragline, a tracked vehicle to have access to go down the bank or 
around trees and other obstacles. Tne dump trucks would need a haul road along 
the top of the bank, more or less the full length on both sides. 

(b) Dragline from the banks of the river and loading in barge which could be towed 
to a disposal site either upland in which case it would have to be rehandled into a 
truck, or barge it to the river mouth and disposed of there or at the PSSDA site in 
Port Townsend. 

C. Environmental Considerations 

This section was completed by the Environmental Resources Section of the Seattle 
District Corps of Engineers. The analysis of potential impacts was based on experience 
gained from past project<; and review of available information. 

1) Generic Dred !!in!! Impaclc; 

Dredging impacts rivers through the direct physical alteration of the channel. With the 
removal of material, habitat (aquatic and in some cases riparian) is directly lost Direct 
entrainment of fish by dredging operations is limited, while sessile organisms (i.e. 
invertebrates) experience greater direct losses due to entrainment. At least in the shortrun, 
there could be a large loss of salmonid and other fish habitat 

With the dredging operation can be a..~sociated water quality impacts, primarily increases in 
turbidity. The increases in turbidity can hinder feeding by both marine organisms and 
terrestrial organisms (e.g. great blue herons) which depend upon visual techniques to feed. 

AN.Z..LYSIS OF SKOKOMISH RIVER HYPOTHETICAL DREDGING OPTIONS 
MASON COUNTY, WASHUJGTON -
Prepared for the Skokomish Indian Tribe by the 
Seattle District, U.S. Army Corps of Engineers 



It is also possible that increased suspended sediments cause sublethal effects on juvenile 
salmonids. When contaminated sediments are present, resuspension of the material could 
produce other impactS to water quality. 

The changing off channel morphology can also result in increased bank and channel 
instabilities, possibly resulting in extended increases in turbidity. Side channels can be 
cutoff from water sources due to the lowering of the channel. 

With dred~im: also can come a loss of ornanic debris in the river channel. This debris is - ~ -important in the providing habitat and cover for juvenile salmonids. Removal of gravels 
from the riverbed can also limit spawning due to a lack of replenishment of spawning 
gravels. 

Depending upon the extent of the bank clearing necessary, there could be alteration of the 
aesthetics of the river. Recreation could also be impacted due to the change in channel 
morphology. Finally, dredging can result in the exposure and disruption of cultural 
resources sites such as fish traps, diversion structures and canoes. The potential for site 
disruption is related to the amount of previous bank alteration that has occurred in a 
particular area. 

2) Projected Impacts 

a) Dred \!in\.! Impact<; 

Because all hypothetical dredging options include the same dredging techniques the 
impacts for dredging are discussed for all options in this section. 

Potential Fish Impact.;; - The Skokomish River 
provides habitat for all Chinook, Chum, Coho, Pink, and Sockeye Salmon, 
and Steelhead and Cutthroat Trout However, in recent years the numbers 
of returning fish has been declining. The mainstem provides spawning 
habitat for Chum, Coho, Fall Chinook and Winter and Summer Steelhead. 
Location of spawning beds are not documented primarily because of the 
instability of gravel in the river produces year to year changes in the 
spawning locations. Direct impacts to fish from dredging could be 
destruction of spawning habitat and redds, some entrainment, loss of 
instream organic material which provides cover, and impaired feeding and 
mi!!ration. In addition, of-channel feedim~ and rearin~ areas could be cutoff - - -from fish access. Over the longterm, the increase in channel capacity could 
positively benefit fish if channel stability improves. However, no evidence 
exists that this would occur with dredging. Habitat could actually be 
impaired because of the lack of spawning gravels. 
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Any dredging option would be accomplished within the context of restoring 
flows to the river from Cushman Dam releases, and would have other 
measures necessar.· to substantiallv restore natural ecosvstem functions and . .; . 
processes. Mitigation measures could include replenishing spawning gravels 
to the riverbed. improving side channel connections to compensate for the 
lower riverbed. and adding instream structures (i.e. logs, boulders, etc.). For 
the reduced dredging option, this measure might not be necessary since more 
existing material remains in the channel. Timing of the dredging operations 
could reduce impacts to salmonids. However. there are always some 
salmonid species present in the river. Washington Department of Fish and 
Wildlife declined to provide construction restrictions at this time. The 
Volume II, Draft Repon for the Skokomish River Comprehensive Flood 
Hazard Management Plan (June 1993) also did not specify timing restrictions 
but did identify the spring outmigration of juvenile salmonids as a time to 
avoid. 

Potential Impact.;; to Habitat - lvly dredging option would be 
accomplished within the context of restoring flows to the river from 
Cushman Dam releases, and would have other measures necessary to 
substantially restore natural ecosystem functions and processes. Changing 
the channel morphology could cutoff side channels from water supplied by 
the river. In addition, the lowering of the channel could result in dewatering 
of surrounding wetlands. Channel instabilities could result for the dredging 
operation which would extend impacts to habitat beyond the initial 
construction impacts. Any clearing required for equipment access could 
reduce the amount of riparian cover available. Clearing should be kept to a 
minimum. Once construction is completed, vegetation should be replanted 
and banks stabilized using bioengineering techniques. With the reduced 
dredging alternative, these impacts will be reduced since actual dredging will 
take place over a limited area versus the entire reach. Because this option 
would use the natural scouring process to restore the river to more historic 
conditions, impacts to side channels and wetlands might be reduced because 
the change would be more gradual in nature giving time for the system to 
adjust In the short term, channel instability will be greater because this is 
the mechanism which is being used to restore historic channel morphology. 

Potential Water Oualitv Impacts - Increased turbidity could result for the 
dredging operation. The increased turbidity could impact feeding and 
migration of fish, especially juvenile salmonids. 

Potential Cultural Resources Impact~ - Dredging could result in the 
exposure and disruption of cultural resources sites such a.s fish traps, 
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diversion structures and canoes. The potential for site disruption is related 
to the amount of previous bank alteration that has occurred in the 
Skokomish River valley. During dredging, an archaeologist should be 
present to identify and artifacts that might be uncovered by the operation. 

b) Disposal Impacts by Alternative 

The direct impact of disposal would be loss of habitat through direct covering of the 
habitat Disposal in more sensitive areas such as the river delta should be avoided. 
Upland disposal in already disturbed areas could reduce environmental impacts, 
particularly if a replanting program is implemented. Disposal at the PSDDA site would 
have minimal impacts (Corps of Engineers, Sept 1989). 

3) Pem1it<; Required 

A summary of required pem1iL<s contained in Chapter 7 of the Volume II, Draft Repon for 
the Skokomish River Comprehensive Flood Hazard Management Plan (June 1993). A 
brief discussion of required pern1its follows. 

For dredging work, State Environmental Policy Act (SEP A) compliance, an Aquatic 
Lands approval, and a Section 404 Permit (Clean Water Act), would be required. To 
secure the Section 404 permit National Environmental Policy Act (NEPA) compliance is 
required, as well as securing several state authorizations. A section 401 Water Quality 
Certification from Department of Ecology is needed. As part of 401 Certification process, 
the state requires a Hydraulic Project Approval (HP A) be secured from the Department of 
Fish and Wildlife for inwater work, and a Shoreline Permit be obtained. Both these 
pern1its would be required even if a 401 Water Quality Cenification. As pan of the 
conditions of the 401 Water Quality Certificate, Shon-term Temporary Water Quality 
Modification permit must be obtained before construction. Compliance with the 
permitting requirement,;; of the Skokomi.sh Tribe would also be required. 

Disposal of the material could require a similar suite of pern1its. For disposal in upland 
areas. a section 404 pern1it and associated state authorizations would not be required. As 
pan of the dredging work, SEPA compliance would still need to be completed, as well as 
possible amendment to the county Growth Management Plan if disposal is not an accepted 
activity for the projected disposal site. A county grading permit would also be required to 
assure that there is adequate erosion control of the disposed material. Testing of the 
material might be required before disposal. If disposal is within a shoreline management 
area, a shoreline permit will be needed. Any work involving a fish bearing stream will 
require an HP A. 
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If disposal involves wetlands, then the 404 pem1it and associated state 401 water quality certification will be required. An HPA and Shoreline permit will only be required if the work involves fish bearing st.reams and/or the disposal area is in a Shoreline Management area. A permit from the Depanment of Natural Resources would also be required for disposal on aquatic lands. PSDDA site disposal would also require a disposal permit from DN"R. 
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UNITED STA TES OF Al\1ERICA 
FEDERAL Ei'fERGY REGULATORY C01"Il\.11SSION 

Cushman Hydroelectric Project ) 
North Fork Skokomish River ) 

) 
Applicant: City of Tacoma, Washington ) 

) 
Project No. 460 ) 

FOR CUSHi\1At'l' DMI EIS 

BY 

COul'.'TY OF l\'IASON, STATE OF WASHING TON 
BOARD OF CO~"TY COMMISSIONERS 

The Board of Mason County Commissioners are concerned with many issues surrounding the Cushman Hydroelectric Project. These issues, which are described in this document, need to be considered in the environmental review process. Furthermore, the environmental review process should be conducted using a comprehensive approach and not in a piecemeal fashion. 
This project encompasses a broad spectrum of environmental, social/cultural, political, engineering, and resource utilization issues which are integrated. Therefore, a comprehensive 
approach must be taken so that the concerns of the local community and various interest groups are notably considered, thereby r~sulting in a basin-wide accepted course of action. 

Mason County has invested considerable effort into comprehensive flood hazard management planning in the Skokomish Basin and into regional water quality planning for Hood Canal. 
Through these efforts a considerable amount of time and effort has been spent evaluating the 
Cushman Hydroelectric Project in an attempt to better understand the issues surrounding the project. It is our opinion that there are significant adverse environmental impacts directly associated with the project. 

In order to adequately address the many issues we feel that the studies which the Skokomish Indian Tribe and Joint Resources Parties have requested should be included in the review to ensure an adequate and legally sound Environmental Impact Statement. There are simply too many unknowns to be able to determine a responsible course of action for this project. 
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Furthermore, the Commission has not yet ruled on whether this action constitutes an original 
license which in our opinion would change the arbitrary baseline selected by your staff. The use 
of such an irrational baseline from which to determine impacts of a project sets forth an 
inevitable exclusion of past environmental conditions which have been degraded over the course 
of this project. We recommend changing the described baseline. 

In conclusion, the Scoping Document lacks consideration for Mason County Government and 
local community concerns which are a significant part of the project. These concerns will be 
outlined in the following pages. 

II. SPECIFIC COM11:E.~S ON SECTION 4.0 - ENVIRON1v1ENTAL ISSUES 

In response to the selection of an arbitrary baseline using II existing conditions II for determining 
adverse environmental impacts, we are concerned that this approach will lead to the exclusion 
of consideration for past environmental conditions and the adverse environ.mental impacts 
imposed on those conditions from the time of project construction to the present. In order to 
identify the impacts to the basin using a comprehensive approach, the past must be evaluated to 
determine an acceptable course of action and adequate mitigation proposed to offset those 
impacts. 

4.1 GEOLOGY A.ND SOILS 

It is our argument that the past operation of the project has contributed to the aggradation of 
sediments in the main stem Skokomish River channel resulting in decreased bankfull flow 
capacity and increased flooding frequencies. This is evidenced at one location on the river 
which is at the USGS gage at the Highway 101 bridge. Records show that the bed level has 
risen approximately 3 + feet between 1969 and 1985. 

Because of channel aggradation the lifestyles of the citizens who reside in the Skokomish River 
Valley have been significantly impacted. The valley is now flooded more frequently because 
of the main channel reduced capacity to carry flood waters. The citizens living in the valley and 
the County Government have had to absorb the cost of controlling increased flooding 
frequencies. 

One of the primary reasons for initiating the $180,000 Flood Hazard Management Planning 
Process was to determine how to deal with the increased flooding frequencies. The County, its 
citizens, the Skokomish Indian Tribe, and various state agencies have been working together to 
find solutions to problems which may have been caused by the operation of this project. The 
EIS should acknowledge this process and take these efforts into consideration. 

FERC SCOPING C01\1MENTS 2 



Furthermore, low flow below Dam No. 2 is likely one of the primary causes of main stem river 
bed aggradation. The diversion of flows out of the North Fork has resulted in a 47% decrease 
in the total volume of flows in the main stem which inevitably has impacted the channel 
sediment transport ability resulting in accelerated river bed aggradation. This is a high priority 
issue. 

4.2 WATER QUANTITY AND QUALITY 

In order to address the concerns listed under 4.1 an effective flushing flow pilot program for 
aiding the sediment transport system in the main stem should be considered. This program 
should be environmentally sound and monitored for effectiveness. It should balance the needs 
for flood control, sediment transport, and fish habitat. The program should also include 
monitoring to determine its effectiveness and the rivers response. We understand that the 
program may require a long period of time to be effective. 

The impact of increased flooding frequencies on water quality is unknown. However, more 
frequent flooding increases the difficulty of controlling manure waste runoff from farms and 
residential sites. This issue should be' considered. 

4.6 RECREATION 

Lake Cushman area residents have expressed concern that the lake may be drawn down in the 
summer months which will degrade recreational activities. Consideration should be given for 
operating the lake at a level that is acceptable to the local community. 

A detailed monthly lake level schedule should be included in the EIS with reasons for 
fluctuations. The schedule should describe factors which can affect water levels. This would 
provide valuable information to the community and local government. 

4. 8 SOCIOECONO:tvfIC 

It should be pointed out that past project operations and continued operation have contributed 
to a decline in anadromous fish production and thus have negatively effected the economy of the 
County by eliminating the potential for sportfishing opportunities within the Skokomish River 
and Hood Canal. Sportfishing opportunities have decreased with dwindling fish runs 
significantly affecting economic opportunities of many local community and resort areas along 
Hood Canal. Fishing seasons have been significantly shortened and in some cases closed 
completely. 
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m. ADDmONAL COMlv!EN"TS/CONCERNS 

W ASHJN"GTON STATEt?vLA.SON COUNTY SHORELINE 11.ANAG~"T 

The Washington Coastal Zone Management Program includes the Washington State Shoreline 
Management Act, local government shoreline master programs, the Washington State 
Environmental Policy Act (SEPA), the Clean Water Act, the Clean Air Act, and the Washington 
State Energy Facility Site Evaluation Council Act. Because the project affects local coastal zone 
land uses, water uses and natural resources compliance with the CZ11.A is mandatory. 
Therefore, the EIS should outline a process to assure consistency. 

Furthermore, it is likely that local shoreline permits will be required to assure consistency with 
the Coastal Zone Management Act. Projects which will require building permits, grading 
permits, etc should be described so that consideration for the shoreline permit process is given 
early on in the process. PJso, the EIS should be consistent with the Washington State 
Environmental Policy Act and Shoreline 1'1anagement Act. 

PROJECT OPERJ>..TING PROCEDURES 

An additional concern of the County and its residents relates to the projects operating 
procedures. The County and the residents of the area are unclear as to how the project is 
operated and under what circumstances will the project release water into the North Fork. In 
addition, estimated releases should be calculated for each month of the year for the 10-, 50-, 
100-, and 200-year storm events as well as the Probable 1'1aximum Flood (PMF). This is 
extremely important so that the citizens who live downstream are able to understand what is 
going on or what the impacts might be during releases. 

In addition to the above concerns, we want to emphasize that the existing flood warning program 
set up by Tacoma City Light is not adequate to serve the needs of the citizens who live 
downstream of the project. The existing warning program should be identified and evaluated 
in the EIS. Subsequently, an enhanced warning program should be set forth as a mitigating 
measure. 

An automated flood warning system should be developed to ensure sufficient notification and 
provide additional response time for early implementation of emergency preparedness. This 
system should be able to forecast the intensity and timing of the releases to provide the 
community with needed time to take preplanned actions to protect life and property. We see 
three types of floods which need to be considered for the flood warning system. The nuisance 
spills which usually will not go overbank but could endanger persons accessing the river channel 
needs to be considered. Secondly, those spills which aggravate existing flood conditions in the 
valley are important, and thirdly, the Pl\1F requires consideration. If a flood of extreme 
magnitude or the Pl\1F were to happen there must be a reliable and sufficient warning system 
in place to warn residents. 1 
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ECON01'1ICS 

We feel that a cost/benefit analysis or quantified comparison of costs and benefits to Mason 
County by the operation of this project should be completed. Also, please include a comparison 
of what compensation/mitigation is being received by other counties in Washington State which 
have been impacted by Hydropower Projects. 

IV. ?v.ITTIGATION 

This document identifies many concerns of Mason County and its citizens. In order to offset 
the realized impacts of this project and address the many concerns, the following mitigation is 
suggested: · 

1. An effective and reliable automated flood and flow release warning system which 
addresses the described spills and floods should be implemented as soon as possible. 

2. An effective flushing flow pilot program for aiding sediment transport in the main stem 
should be designed and implemented. This program should be environmentally sound 
and monitored for effectiveness. It is understand that this process may take a long period 
of time to be effective but it must be done. 

3. Potential alternatives for Mason County to fund a topographical survey and flood 
modeling study for the purpose of predicting flow patterns which have substantially 
changed as a result of main stem river bed aggradation. 

4. Mitigation comparable to what other Counties in the State of Washington are receiving 
for impacts imposed by hydropower projects. 

5. An agreement for continued study and cooperation in addressing problems related to the 
project. 

V. SUM:MARY 

In summary, the Board of County Commissioners emphasize the importance of taking a 
comprehensive approach in the review of the project due to the broad spectrum of issues 
surrounding it. The concerns of the local community, the Skokomish Indian Tnoe, state and 
federal agencies, and various interest groups must be notably considered so that there is a basin
wide accepted course of action. 
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This project effects the lifestyles of many local citizens of Mason County as well as Mason County Government. For this reason the Commission has an obligation to exercise the highest degree of regard for the local community. We are confident that this obligation will be fulfilled. 

DATED this 8th day of January, 1993. 

Respectfully Submitted, 

BOARD OF 1'1ASON COUNTY COMMISSIONERS 

al~~-! 
William 0. Hunter 
Chairman 

Laura E. Porter 
Commissioner 

-

CC: Victor Martino, Skokomish Indian Tribe 
Garth Jackson, TCL 
Chuck Gale, WDOE 
Tony Melone, KCM 
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Kramer, Chin & Mayo, Inc. KCM 

December 2.8, 1992 

Secretary: Federal Energy Regulatory Commission 
825 North Capitol Street N"E 
Washington, D.C. 20426 

Subject FERC No. 460: Cushman Hydroelectric Project 

Dear Sir /Madam; 

I have at'"..ac..'1-ied comments on Scoping Document I for the Cushman Hydroel~c 
Project (FERC Project No. 460). These written comments parallel the presentation I 
made at the scoping meeting on Thursday evening December 10, 1992. 

Also, please add my name to the list for receiving a copy of the EIS. 

Sincerely, 

KRA'"\.1:ER, CHIN & l',L..\YO, ThiC. 

t;1 Y/Jttu.-
A.:vr. (Tony) Melor..e, Ph.D., P.E. 
Manager, Sur.face Water Management 

AMM:pa 

Enclosure 

c. Sean Orr, Mason County 
Bill Hunter Sr., Mason County 
Chuck Gale, Department of Ecology 
Garth Jackson, Tacoma Public Utilifies 
Vic Martino, Skokomish Tribe 

22~28-100 

1917 First Avenue. Seattle. Washington 98101-1027 (206) 443-5300 Fax (206) 443-5372 



Name: 

FERC No. 460 Cushman Hydroelectric Project 
Comments on Scoping Document I 

Presentation at Scoping Meeting of December 10, 1992 

A. M. (Tony) Melone, P.E. 

Qualifications: Ph.D. in Civil Engineering, specializing in hydraulics and hydrology. 

Affiliation: Program Manager for Surface Water Management for the Seattle 
consulting firm Kramer, Chin and Mayo, Inc. (KCM), 206-443-2545. 

Interest in Skokomish River: KCM is under contract to Mason County to prepare a 
Comprehensive Flood Hazard Management Plan (CFHMP) for the Skokomish 
River. The approximate study reach extends from upstream of the confluence of the 
North and South Forks of the Skokomish River to Hood Canal. The study is being 
undertaken with grant funding to Mason County by the Washington Department of 
Ecology's Flood Control Assistance Account Program (FCAAP). 

Comments: The Water Quantity and Quality section of Scoping Document I briefly 
mentions low flow concerns. At the other end of the flow spectrum, floods are 
another concern. As part of my work on this project, I have spent a lot of time 
during the past few months discussing flood issues and concerns with local residents 
and landovVners and with the Skokomish Tribe. 

Most residents of the valley are aware and appreciative of the flood storage provided 
by the Cushman project and support it as long as its operation is responsive to their 
concerns. Still, two major project issues affecting the lower valley deserve mention. 

River Bed A~~dation 
The first concern of valley residents is an increase in river bed elevations. Available 
data and valley residents' observations suggest that sediment deposition has been 
occurring along this reach of river, causing river bed elevations to rise. You may 
have already heard of this concern on the river delta. I want to specifically point out 
that I am also referring to the gravel bed sections of the river upstream of the delta to 
the confluence of the North and South Forks. 

There is quantitative evidence of channel aggradation. One location is at the USGS 
gage at Highway #101. USGS flow metering records show that bed levels rose about 
3.2 feet at this location between 1969 and 1985. 

Because of the increase in bed levels at this location, the capacity of the main channel 
before overbank flooding occurs has been reduced by about 2,600 cfs since 1969. This 
means that valley residents are now flooded more frequently than in the past, 
commonly a couple of times per year. In addition, the geology of the valley is such 
that increased water levels in the river cause increased ground water levels and 
wetter fields in the valley. This greatly affects the quality of life in the valley. 



Many complex watershed processes affect sediment deposition. One factor is almost 
certainly the Cushman project's diversion of approximately 47 percent of the flow 
that would othenvise reach the main stem of the Skokomish River. The flow 
reduction caused by diversion from the North Fork basin reduces sediment transport 
capacity, contributing to an increase in sediment deposition, which in turn causes an 
increase in overbank flooding. 

This sediment deposition and flooding concern needs to be addressed in the EIS. 
The Joint Resource Parties (]RP) have already recommended long-term sediment 
transport investigations. Other actions to mitigate the sediment deposition problem 
can also be investigated. One concept worthy of further analysis is annual release of 
a "flushing" flow to facilitate the transport of gravel along the main stem of the 
river. This concept requires additional investigation to determine whether it is 
practical, workable and acceptable to affected parties. A flushing flow that destroys 
habitat or causes flood damage obviously would not be acceptable. 

A flushing program would have to be monitored to assess its effectiveness and 
modified as necessary as more is learned about the river's response. Sediment 
transport calculations can provide an initial estimate of the flow magnitude and 
duration needed to transport gravel through the main stem. Permanent river cross
section survey locations would have to be established to document changes in bed 
levels along the river. Program modifications based on changes measured at each 
cross-section would optimize the effectiveness of the flushing. Lowering bed 
elevations to levels of past years by sediment flushing would probably require many 
years. 

F1ood Warning- and Emer~encv ResDonse 
To prepare an adequate emergency response plan in the lower valley, residents need 
to know when reservoir releases will occur, how much flow will be released, and 
how long the releases will last. Tacoma Public Utilities has worked hard through the 
years to address these concerns and improve communication with valley residents. 
Nonetheless, residents still feel that flood warning procedures are not adequate for 
emergency response purposes. 

1\A'orP inf,...........,at1·0.,., .,..,..,uc:• l-.o -,.,arle av-·ilable O"' +-h<> p"'+-<"""~"" 1 s;-e --..J f-?<1uc.,.,cy of ... 'I.!. - - ... vJ. ... 6;. J.;. J.6:. -~ ""''- .... 1 - . ::. '... J.i. •• ~ ·...,1..,1...,,.._....., .....::.. a..1..1.u. •-,. -•• 
flow releases. The only flow releases presently defined are the minimum 
continuous flow of 100 cfs and the Probable Maximum Flood (PMF), which has a 
probability of occurrence of about one in a million. I understand the need to be 
flexible in darn operations, but more information is needed on likely flow releases in 
between these two extremes. 

It would be beneficial, for example, to analyze flows that would be released from a 
typical winter reservoir level during winter storms with 10-, 50-, 100- and 200-year 
return periods. A similar analysis could be conducted for summer storms and 
typical summer reservoir levels. 



Valley residents need more information on potential floods, even those that may be 
rare, so that emergency response needs can be evaluated. There is a need in the 
valley for better flood warning and better emergency response planning. 



DEPARTMENT OF CO:MMUNITY DEVELOPiv1ENT 
PLANNING - SOLID WASTE - UTILITIES 

August 20, 1993 

Harza Northwest, Inc. 
Pam Klatt 
2353 130th Ave N.E. 
Suite 200 
Bellevue, WA 98005 

BLDG. ill • 426 W. CEDAR • P.O. BOX 578 
SHELTON, WA 98584 • (206) 427-9670 

RE: Cushman Project - Review Drafts 

Dear Ms. Klatt: 

In response to your 10 August 1993 Memorandum regarding the review drafts of additional 
information on the Cusru:n,an Hydroelectric Project this department has formulated the following 
comments. 

Request Item 24 - Comprehensive Plan Consistencv 

This section does not include discussion on the Skokomish River Comprehensive Flood Haza.rd 
Management Plan. This plan was developed with State funding and is therefore considered a 
state plan as well as a local plan. The Flood Hazard Management Plan sets goals and policy for 
preserving the Skokomish River. This Plan should be fully evaluated and identified as part of 
this process. 

Request Item 24, Pages 25-1 through 25-4. 

These pages discuss the Coastal Zone Management Act and the Washington State Coastal Zone 
Management Program and define the federal statutes and the state statutes. However, there is 
little discussion of the county's authority and statutes. Mason County, in compliance with the 
Shoreline Management Act of 1971, has in effect a Shoreline Master Program which adopts all 
the applicable state statues. The Mason County Shoreline Master Program also sets local policy 
and regulations for shoreline development. RCW 90.58.050 states that: 

"This chapter establishes a cooperative program of shoreline ·management between local 
government and the state. Local government shall have the primary responsibility for 
initiating and administering the regulatory program of this chapter. The department shall 
act ....... " 



Mason County has assumed the primary responsibility to implement the SM.A as required by 
state law so it is disturbing that this section does not focus more on the authority and definitions 
of the Mason County Shoreline Master Program. The definitions of "Normal Maintenance and 
"Normal Repair are slightly different than those stated in the Act. Also, the policies and 
regulations of the Shoreline Master Program may be more specific and restrictive than those of 
the Shoreline Management Act. Therefore, the Master Program should be discussed in this 
section. Compliance with the Shoreline Master Program is part of Coastal Zone Management 
Act Consistency. 

Request Item 24. Page 25-5. Under Cushman Relicensing Activirv and the Shoreline 
Management Act. 

Addition of a small powerhouse at Dam No. 2 will undoubtedly require a 1-'1ason County 
Substantial Development and Conditional Use Shoreline Permit. The addition of a new 
powerhouse constitutes new construction which exceeds $2,500.00 in value. Also, this type of 
structure or use is not specifically identified in the Mason County Shoreline Master Program. 
Therefore, it is an unspecified use which requires a Conditional Use Shoreline Permit. 

It is arguable that changes in project operation, including the minimum instream flows do fall 
under the definition of development. The SMA definition of "Development" includes: 

" or any project of a permanent or temporary nature which interferes with the normal 
public use of th~ surface water overlying lands subject to the Act at any state of water 
level". 

Changes in operation which increase or decrease flows in the North Furk Skokomish River will 
materially interfere with normal public use of the water or shorelines of the state. To strengthen 
this argument any changes in the flow regime will not only materially impact the public use of 
the North Fork but the public use of the mainstem Skokomish River which is a shoreline of 
statewide significance. Usual and accustomed practices of public use and the usage by 
downstream property owners may be significantly altered or in some instances hindered. 

It is doubtful that FERC' s EIS prepared pursuant to the National Environmental Policy Act 
(NEPA) can completely satisfy the requirements of the Washington State Enviro11.L"Ilental Policy 
Act (SEPA). If shoreline permits are required it will be necessary to evaluate the specific 
impacts of each individual project. The cumulative impacts of those projects will also need to 
be considered. The EIS being prepared under NEPA may not be able to specifically evaluate 
the impacts of each individual project due to the lack of detailed information available at the time 
of its preparation. Specific site locations, construction plans, and other specifications may not 
be available during the NEPA process. Therefore, any permit required by Mason County will 
be subject to review under SEP A. It is possible that NEPA may be used to satisfy many of the 
requirements but in no case shall it be assumed that it can satisfy all the requirements until a 
complete application has been received by Mason County. 

This department strongly requests that the information submitted under this section be changed 
to reflect the above comments. 



Reg_uest Item 24, Page 25-6, Tacoma's Plans for Obtaining CZMA Certification. 

It is stated at the end of the first paragraph that 

"State and County officials will rely on the Commission's ES to satisfy state 
environmental review requirements," 

This is not the case for Mason County. Any project or change in operation must be reviewed 
for consistency with the State Environmental Policy Act. If the FERC document satisfies the 
requirements then it may be adopted by the County to satisfy part or all of the requirements of 
SEPA. However, as previously discussed in this document, it is unlikely that the FERC 
document will have enough information to specifically address each individual project. The 
FERC document will undoubtedly provide valuable information for the process but may lack in 
areas which may be identified ~ith the submittion of a complete permit application with 
construction plans and other technical information. 

The last paragraph includes the statement: 

"SMA permits are not required to continue to operate the existing facilities, to add to the 
fish flow turbine, to alter minimum flows for fishery enhancement, or to rehabilitate 
recreational facilities within the coastal zone or Hydro Park". 

This statement must be changed. Permits will be required for the fish flow turbine and to alter 
minimum flows, and may be required for specific rehabilitation projects to recreational facilities 
depending on the scope and size of such rehabilitation. 

Reauest Item 15 

7.2 Coho Salmon 

In section 7.2.1 it is stated that 200 adult coho salmon are considered a relatively large number. 
How is 200 individuals considered to be relatively large? Historically, there were probably 
hundreds if not thousands of individuals which utilized this system. It should be clarified as to 
why the number 200 hundred is considered large. 

7.4 Sockeye Salmon 

It 1s stated in 7 .4.1 Occurrence that "no known occupance of the species is documented for the 
North Fork". This statement implies that sockeye have never existed in this system. 
Historically, there were large sockeye runs before the Cushman project darns were constructed 
(Williams, et al., 1975). Spawning had occurred in the North Fork but observations of adult 
fish have been made in the mainstem, lower South Fork, and their tributaries (V/DF, 1992; 
Wampler, 1980) 



It is also stated in 7.4.1 that "In general, sockeye salmon adults spawn in systems which contain 
lakes as an integral components of the river basin" . This statement is very correct but it implies 
that there is or never was a lake in North Fork system. There was an existing lake prior to the 
construction of the darns. Because the dams were never equipped with fish passage facilities the 
sockeye were destroyed. 

In conclusion, this department, as the administering agency of the Mason County Shoreline 
Management Program and the Mason County Environmental Policy Ordinance, strongly suggest 
that the comments in this response be incorporated in the review drafts before being finalized. 

If you have any questions please contact me. 

L-
Sean Orr, Env. Planner 
Mason County 

CC: Skokomish Indian Tribe, Vic Martino 
FERC, Lois Cashell 
VIDOE, Bonnie Sharen 

REFERENCES USED 

Williams, W.R. Laramie, R.M.; and J.J. Ames. 1975. A catalog of Washington Stream and Salmon utilization; 
Volume 1, Puget Sound Region: Washington Department of Fisheries, Olympia. 

Wampler, R.L. 1980. Instre~~ Flow Requirements of the Lower North Fork, South Fork, and Mainstem Skokomish River. U.S.D.I. Fisheries Assistance Office. U.S. Fish and Wildlife Service, Otympia, WA.· 



January 19, 1.994 

Secretary Lois Cashel! 

MASON COllliTI 
BOA.RD OF COMMISSIONERS 
M.~SON CO\.iNTY COUP:rHOL'SE BUILDING l 

4l ! NORTH F!.FTH (206) 42i·96i0 EXT.~ l 9 
SHELTON, \1;.'ASHINGTON IJ8584 

Federal Energy Regulatory Commission 
825 N. Capitol Street N. E. 
Washington, D.C. 20426 

Dear Secretary Cashel!: 

Mason County has concerns about the federal decision making process regarding the relicensing cf the Cushman Dam. Tha process thus far has been contusing and frustrating for chi:zens of the County and of the Immediate area of Lake Cushman. In addition' to the citizen concerns, the County government has an interest in t'ie resolution of .the environmental, economic, and sociological problems which are being discussed in the relicensing procedure. The present process appears to be dividing two citizen groups within the County. The Skokomish Tribe Is an Intervener In the process, and has taken a specific stand on a variety of relicensing Issues. Additionally, the Lake Cushman Developmem residents are lnterveners who are struggling to find their place in the relicensing process. 

The Lake Cushman Development is unusual In that It Is constructed on publicly owned land. Property taxes are paid to the county on Improvements and lease hold tax Is paid on the land itsetf. Under Washington State law, the Cushman residents do not have the right to appeal property valuation for tax purposes to our local Board of Equalization. They pay a lease hold tax set without regard to take levels, and other quality of place issues. Secausa of this complexity in taxation, and the history of the development Itself, the citizens In this area are unusually invested In having a formal voice In any process affecting their area. 
The County is concerned about the uncertainty of the present federal position on the National Park land exchange because delaying the exchange does not offer certainty about lake level In the process. Even If the land exchange Is to be delayed unt» after completion of an environmental Impact staiement. the County and Lake Cushman residents need a measure of certainty about lake level. Lake Cushman is an Important recreational and residential tax base for Mason County. Lake level is a critical element in financial stability of this revenue source. 

Our understanding of the present rulings is that any environmental impact statement done for the relicensing procedure will only look at the Impacts from now on (and not look at the Cushman Dam project In its 
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entirety). We feel this will create a distorted picture ot the Hydroelectric proJect's Impact both environmentally and soclologlcally. 

The Dam has created both a change In the river system and related ecosystems, as well as a change in the local human community and economic investments. We believe that solutions to disagreements will only come if the human community, economic investments and environmental Impacts created by the construction of the dam are taken Into full consideration. 

Local citizen groups and the County Itself need a base ot security from whlch to work as lnterveners in the process. We believe that the process wnl be more meaningful and productive If baslc parameters can be established soon. thus providing a framework for the remainder of the relicensing process. Can the federal government formally acknowledge the Importance of lake level, economic Importance of the Cushman Development and residing leasers within that development, as well as th& Importance of the historic fishing, gathering, cultural value of this area throughout Its history? Certainly any reasonable person will see that the existence of the project has created a changed socloeconomlc community. That community must have a role In the process, and be assured of some security In their viabRity. 

We trust you wDI continue to consider Mason County as an affected party In the relicensing of Cushman Dam. Thank you for your consideration. 

Sincerefy, 

BOARD OF MASON COUNTY COMMISSIONERS 

M. L Faughender 
Chairperson 

~~~-
Laura E. Porter 
Commissioner 

- audi! 
W~llam 0. Hunter 
Commlssioner 
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Chair Moler: 

DRAFT LETTER 

May 16, 1995 

Mason County is finalizing a Comprehensive Flood Hazard 
Management Plan for the Skokomish River, in consultation with 
Valley residents, the Skokomish Indian Tribe, Washington State 
Departments of Ecology and Fish & Wildlife, and the Federal 
Emergency Management Agency. 

The Plan is being developed in coordination with comprehensive 
planning for the Skokomish River and Hood Canal ecosystems, 
including regional water quality planning for Hood Canal, and 
comprehensive Skokomish River Basin watershed restoration 
planning being led by the Skokomish Indian Tribe. The Plan 
recognizes the link between upstream watershed activities, 
including the Cushman Hydroelectric Project and forest land 
management, and flooding problems in the Skokomish River Valley. 

The County concurs with existing research indicating that the 
Cushman hydroelectric project's out-of-basin div9rsion of the 
North Fork Skokomish River is a contrib¥ting factor t.o.flooding 
problems in the Skokomish River system. 

Cushman Project diversion of the North Fork out of its watershed 
reduces average annual flow in the main stem Skokomish River by 
about 40%. This reduction in flow decreases main stem sediment 
transport capabilities and contributes to accelerated build up of sediment in the river channel. The Cushman Project's 
contribution to increased aggradation of the main stem results in diminished channel capacity, more frequent flooding, accelerated 
risk of channel migration, and rising ground water levels. 

As part of the planning process, the County, Valley residents, 
the Skokomish Tribe, and various state and federal agencies have 

See Declaration and Expert Opinion of David R. Dawdy, 
March 6, 1995; Declaration and Expert Opinion of Thomas M. 
Watson, March 6, 1995; Draft Skokomish River Comprehensive Flood 
Hazard Management Plan, June 1993; Geomorphic and Sediment 
Transport Analysis of the Skokomish River by Simons & Associates, August 1993; Comments on Cushman Scoping Document I by the Mason Coun~y Board of Commissioners, January 8, 1993, and Kramer, Chin 
& Mayo, December 28, 1993. 



been working together to find practical solutions to flooding 
problems attributable to upstream watershed activities, including 
operation of the Cushman hydroelectric project. 

A principal goal of the Plan is to restore and maintain the water 
and sediment carrying capabilities of the Skokomish River system. 
This is necessary to reduce flood hazard to life and property and 
to restore natural watershed/ecosystem functions in the Skokornish 
River and Hood Canal. Consistent with this goal, objectives of 
the Plan include: l] change Cushman Project operations to 
enhance flood control, including elimination of the Project's 
contribution to main stem channel aggradation; and 2) reduce 
unnatural contribution of sediment to the river system from 
forest management activities. 

The Skokomish Tribe and Federal and State resource agencies have 
recommended to FERC that North Fork strearnflow be restored in a 
way that substantially restores watershed/ecosystem functions, 
and reduces channel aggradation, concomitapt flooding problems 
and risk of accelerated channel migration. The County supports 
this strategy for substantial restoration of North Fork flow as 
essential to reduce or eliminate Cushman Project contributions to 
future channel aggradation. Operational testing/monitoring 
necessary to implement restored North Fork flows should identify 
additional measures that may be needed to restore water and 
sediment carrying capacity of the channel, including dredging. 3 

The Skokomish River Comprehensive Flood Hazard Management Plan. 
will include recommended strategies for addressing upstream 
watershed activities. However, the Board of County Commissioners 
recognizes that Federal Energy Regulatory Commission licensing 
proceedings for the Cushman hydroelectric project are nearing 
completion. Goals and objectives of the Plan relating to the 
Cushman hydroelectric project are hereby provided to ensure that 
they will be given full consideration in the Federal Energy 
Regulatory Commission's environmental review and licensing 
orocess. 

The goals, objectives and strategies set out in this letter are 
hereby endorsed by the Mason County Board of Commissioners for 
~nccrporation into the Comprehensive Flood Hazard Management Plan 

2 See October 1994 recommended Cushman Project terms and 
conditions of the Skokomish Indian Tribe, U.S. Department of 
Interior, National Marine Fisheries Service, Washington State 
Department of Fish & Wildlife, and U.S. Environmental Protection 
Agency. 

3 See for example, October 1994 recommended terms and 
conditions of the Skokomish Indian Tribe, National Marine 
Fisheries Service and U.S. Environmental Protection Agency. 

2 
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for the Skokomish River Valley. 

William 0. Hunter, Chair 

Mary Jo, Cady, Commissioner 

Marv Faughender, Commissioner 
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Meeting Minutes 

Date of Meeting: 

Project No.: 

May 18, 1995 

2440017-002 

Project Name: Skokomish River Comprehensive Flood Hazard Management Plan 
(CFf™P) 

Subject: Planning Advisory Committee Meeting 

In Attendance: Gary Cooper (Mason County), Jay Smith (KCM), Vic Martino 
(Skokomish Tribe), Wes Johnson (FCAB), Jerry Hauth (Mason 
County Public Works), Tony Melone (KCM), Bill Hunter Jr. (FCAB), 
Jeff Heinis, Jim Fraser (Department of Fish and Wildlife) 

Not Present: Evan Tozier (FCAB) 

Minutes Prepared by: Jay Smith 

c: Ja11 Smith, Ton11 Melone, Central Files, PAC Members 

ITEM 

A. Gary Cooper called the meeting to order at 6:00 pm. Gary provided an 
update on the emergency warning system for the valley and a combined 
update on the status of the CFHMP and the proposal for the revised Scope 
of Work. 

1. The Department of Community Development has completed an 
FCAAP grant application on behalf of the Department of Emergency 
Services for an early warning automated telephone system. Gary 
will submit the application to Department of Ecology at the end of 
tonight's meeting. The early warning telephone system would be 
used for emergency warning purposes by the residents of the 
Skokomish River Valley. Through automated dialing, it would 
provide advanced warning for downstream residents of potential 
flood hazards. 

ACTION 

Mason 
County 

KCM, Inc. • 1917 First Avenue • Seattle, WA 98101-1027 • Tel 206 443-5300 • Fax 206 443-5372 



"SkiJkomish River Comprehensive Flood Haz.ard Management Plan 
,,~ }.ob No.: 2440017-002 

MEETING MINUTES (continued) 

Mav 18, 1995 

2. Gary also discussed the draft, revised scope of work for the 
Skokomish River CFHMP. The need for a revised scope of work for 
this project arose due to the additional public input and comments 
regarding the draft plan and the work that has been done on 
finalizing the draft plan. It is a concern of many people on the PAC 
that rushing the finalization of the CFHMP for the June 30th 
deadline would jeopardize the final adoption of the plan. 
The revised scope of work was written by Gary Cooper of the 
Department of Community Development in response to these 
concerns. The draft, revised scope of work was written in two parts. 
The first part pertains to plan elements that need to be completed 
prior to June 30th, 1995. These plan elements include, but are not 
limited to a buyout/relocation section, a floodproofing section, 
finalization of the floodway concept that will be submitted to FEMA, 
and selection of a floodway concept. 

3. Dan Sokol stated that Ecology is in support of the approach that 
Gary is proposing regarding the revised scope of work and the 
revised deadlines for the plan. He made it clear that the county was 
not jeopardizing future funds for the plan by extending the deadline 
beyond June 30, 1995. Department of Ecology has set aside $150,000 
for the next FCAAP funding biennium for Mason County. Mason 
County will provide 25% matching for any work done on the 
CFHMP. Tim D'Acci from Department of Ecology concurred with 
Dan's statements. 

B. The next agenda items pertained to two ongoing action items that the PAC 
has been dealing with over the past few weeks. The first item was the 
draft list of "Key Elements of the Skokomish River Comprehensive Flood 
Hazard Management Plan". Gary wanted to get the committee to agree on 
the "key elements" and adopt them for use in preparing the final CFHMP. 

1. The Planning Advisory Committee (PAC) unanimously agreed to 
adopt the "key elements", as they stand, with only one change. Bill 
Hunter Jr. suggested that the word "bedload" in item #8 be changed 
to "sediment". Gary will make the recommended change. 

2. Bill Hunter Jr. also recommended that the "key element" list be 
included in an executive summary in the plan. 

C. The second action item was the letter addressed to the Countv 
Commissioners regarding recognition that research has indicated that the 
Cushman hydroelectric projects out-of-basin diversion of the North Fork 
Skokomish River is a contributing factor to flooding problems in the 
Skokomish River system. Gary circulated the letter that Victor Martino 
drafted. The letter that was circulated has been revised a few times since 
it's original drafting. As the letter stands now, the main points include the 
following: 

Page 2 
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/ Skokomish River Comprehensive Flood Hazard Management Plan 
-fob No.: 2440017-002 

MEETING MINUTES ( continued) 
Mav 18, 1995 

l. "The county concurs with existing research indicating that the 
Cushman hydroelectric project's out-of-basin diversion of the North 
Fork Skokomish River is a contributing factor to flooding problems 
in the Skokomish River system." 

2. "A principal goal of the [Comprehensive Flood Hazard 
Management] Plan is to restore and maintain the water and 
sediment carrying capabilities of the Skokomish River System." 

3. The County supports investigations to assess whether North Fork 
flows will reduce or eliminate future channel aggradation. 

D. Comments on Cushman Scoping Document I by the Mason County Board 
of Commissioners, January 8, 1993, and Kramer, Chin, and Mayo, 
December 28, 1993 will accompany the letter as supporting 
documentation. 

E. Bill Hunter Jr. said that the issues of erosion, channel capacity, and 
groundwater levels haven't been addressed yet, as they pertain to the 
concept of increased North Fork flows. He is also concerned that 
endorsement of the letter and the concept of increased North Fork flows 
could jeopardize the implementation of structural recommendations made 
in the plan. 

F. Victor Martino replied by stating that: 

1. The letter, in itself, does not jeopardize or rule out any structural 
recommendation that will be made in the plan. 

2. The tribe, right now, is looking to the County to endorse the letter 
and the concept of restored North Fork flows. When the concept 
begins to be more fully developed, then the issues that Bill Hunter Jr. 
brought up would be investigated further. 

3. A study period of, for instance, a 2 year duration would be used to 
quantify any unforeseen adverse impacts that resulted from the 
increased North Fork flows. In the event that adverse impacts do 
arise during the study period, the operational concept would most 
likely be modified to mitigate the impacts, or structural 
improvements such as bank stab,ilization would be pursued to 
mitigate the impacts. 

4. The results of the Tribe's modeling determined that the maximum 
flow rate that would be released into the North Fork system would 
be somewhere in the range of 2,300 to 2,500 cfs. The capacity of the 
North Fork would definitely be an issue, and flows would not be 
released that would cause flood hazards in the North Fork system. 

Page 3 



/ Skokomish River Comprehensive Flood Hazard Management Plan 
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MEETING MINUTES ( continued) 
Mav 18, 1995 

5. The tribe would certainly recommend that the County, or some 
representative committee of the County, have input into the 
development of the North Fork release concept during the 
developmental stages. 

G. Jerry Hauth made the recommendation that the PAC and the tribe allow 
the County Commissioners some freedom to edit the document in order to 
get the letter submitted to FERC within the restrictive time frame that is 
confronting us. 

H. Wes wanted to see some discussion in the letter regarding the benefits that 
the Cushman project provides for flood control. Victor pointed out the in 
the first paragraph of the second page stated that "Consistent with this 
goal, objectives of the Plan include: (1) change Cushman Project 
operations to enhance flood control, including elimination of the Project's 
contribution to main stem channel aggradation ... " (italics added). The 
committee decided to add another sentence which more clearly recognizes 
the flood control aspects of the Cushman project and that one of the 
objectives of the Tribe's plan is to enhance the flood control aspects of the 
Cushman project. This sentence will be added to the third paragraph of 
the letter. 

I. Gary Cooper will make the recommended changes to the letter. Gary 
Y ando and Gary Cooper will then present the finalized letter to the 
County Commissioners. 

J. The next meeting agenda item was a presentation by Tim Rarnsaur from 
the Pierce County River Improvement Program. Tiin addressed the topic 
of gravel removal in Pierce County. Some of the items that Tim touched 
upon included the following. 

1. The original motivation for implementing a gravel removal program 
in Pierce County was to maintain designed channel capacities in 
channelized and diked portions of river systems. 

2. The Pierce County Comprehensive Flood Control Management Plan 
was completed at a cost of approximately $1 million and after 
approximately 10 years of preparation. Many other reports preceded 
and provided background information for the comprehensive plan. 
Three of the major reports included a sediment transport study, 
spearheaded by the USGS, a channel capacity study, and a study that 
investigated the effect of gravel scalping on juvenile salrnodids. 
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· Skokomish Indian Tribe 
Victor Martino· P:-oject Manager 

8424 NE Beck Road, Bi!.inbridge lslillld. Washmgten 9811 O 
Phone 206-842-5386 Fax 206-780-5332 vmwno@intmcrv.com 

John Cleme:m 
Director of Project Review 
F:.:deral Energy Regulatory Commission 
8 ! 0 Nert~ Capitol, :"l.E. 
Washington, D.C. 20426 

June 2, 1995 

RE: Cushman Hydroelearic Projec:., FERC No. 460 · Skokomish River 
Comprehensive Flood Ha.z:i!'d Management Plan prelimin:iry goals & objectives 

De:ir Mr. Cements: 

Mason County is finalizing a Skokomish River Basin Comprehensive Flood Hazard Management Plan 
for the Skokomish River in consulution with the Skokomish Indian Tribe, floodplain residents, 
Washington State Departments of Ecology and Fish & Wildlife, and the Federal Emergency 
Managemer.t Agency. The Flood Plan is being developed in coordination with Skokomish River 
comprehensive watershed planning being led by the Skokomish Tribe. 

The County's dnft Flood Plan recognizes the link between flooding problems in the Skolcornish River 
system and upstream watershed activities, including the Cushman hydroelectric Project and forest land 
management.: lt has been established that the Cushman Project's out-of-basin diversion of the North Fork 
Skokomish River contributes to flooding problems on the main stem Skokomish River.; 

Cushman Project diversion of the North Fork out of its watershed reduces average annual flow in the 
main si:em Skokomish River by about 40%. TI1is reduction in .flow decreases main stem sediment 
transport capabilities and contributes to accelerated build up of sediment in the river channel. The 
Cushman Project's contribution to increased aggradation of the main stem results in diminished channel 
capacity, more frequent flooding, accelerated risk of channel mig?'3tion, and rising ground water levels. 

As part of the flood planning process, the County, valley residents, the Skokomish Tnoe, and various 
state and federal agencies have been working together to find practical solutions to flooding problems 
amibutable to upstreo.m watershed activities, including operation of the Cushman hydroelectric project. 

On May 18, 1995, Mason County's Planning Advisory Committeei unanimously approved the attached 
list of 19 Key Elements for incorporation into the final Flood Plan as objectives, issues or actions.' ------ --------·· .. --·· - ,. ______________________ _ 

Mason County Draft Skokomish River Comprehensive Flood H.J.ZlU'd Management Plan., June 1993. 
See Declaration and Expert Opinion of David R. Dawdy, March 6, 1995; Decl:ir:ttion and Expert Opinion of Thomas M. Watson, March 6, I 995; Mason County Draft Skokomish River Comprehensive Flood Ha:.ard Manage:ne:it Plan, June 1993; Geomorphic :111d Sediment Transport Analysis of the Skokomish River by Simons&. Associates, August 1993; Comments on Cushman Scoping Document I by the Mason CoW1ty Board of 

Commissioners (January 8, 1993) wnd Kramer, Chin&. Mayo (December 28, 1992). 
i The Planning Advisory Committee was estiblished by the Mason County Board of Commissioners and includes representatives of Mason County Community Development and Public Works Dep:irtmcnts, Skokomish River Valley residents, Skokomish Indian Tribe, Washington Department of Ecology, and Washingtan Department of Fish and Wildlife. 
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Included in the list are Key Elements th:it: promote Str:ltcgies consistent with other existing plans, the goal of w:itershed restol"ll!ion, and with ongoing comprehensive planning for the Skokomish River Basin. including watershed restoration planning being led by the Tribe (3 & 4); and address the effe::t on flooding problems of upstre:im watershed activities, including the Cushm:in Project out-of-basin diversion and forest man:ige:nent activities (7 & 8). 

In :iddition, the Planning Advisory Cornmitree unanimously approved for incorporation in the Flood Plan specific goals and objectives related to upsrream watershed activities, including operation of the Cushman Hydroelectric Projec:: 

A principal goal of the Plan is to restore and maintain the water and sediment carrying capabiiiries of the Skokomish River system. This is necessary to reduce flood hazard to life and property and to restore natural watershed/ecosystem functions in the Skokomish River and Hood Canal. Consistent with this goal, objectives of the Plan include: I] change Cushman Project ope:-ations tO enhance flood control, including eiimination of the project's contribution to :nain stem chanr:ei aggradation; and :] reduce unnatural contribution of sediment to the river system :rom forest mililagement activities. 

Tne Skokomish Tribe and Federal and State resource agencies have recommended to FERC that ~orth Fork strea.mtlow be restored in a way that subsuntially restores watershed/ecosystem fur.ctions, and reduc:s channel aggradation, concomitant flooding problems and risk of accelerated channel migration.i The County supports this strategy for substantial restoration of North Fork flow as essential to reduce or eliminate Cushman Project contributions to furure channel aggradation. 6 Operational testing/monitoring necessary to implement restored North Fork flows should :dentify additional measures that may be needed to restore water and sediment carrying capacity of the channel, including dred.ging.1 

Toe finai Skokomish River Basin Comprehensive Flood Hazard Management Plan will include recomme:'lded strategies for addressing upstream watershed ac~:vities, including the Cushman Project. However, the Skokomish Tribe recognizes that Federal Energy Regulatory Commission licensing proceedings for the Cuslunan hydroelectric projec: are nearing completion. 

The attached K:::y Eleme:its and specific goals and objectives relating to the Cushman Hydroelectric Project unanimously approved by Yiason County's Planning Advisory Committee for incorporation in the Flood Plan are hereby provided to ensure that they will be given full consideration in the Federal Energy Regulatory Commission's environment.al review and licensing process. 

Sincereiy, 

v~~ 
Victor Martino, Project Manage:
Skokomish Indian Tribe 

----------------·---------·--------------Key E!emems of the Skokomish Valley Comprehensive Flood Hazard Management Plan. Adopted by Planning Advisory Comminee on May 18, 1995. 
1 See October 1994 recommended Cushman Projec~ terms and conditions of the Skokomish Indian Tn'be, U.S. Department of Interior, '!-Jarional Marine Fisheries Service, Washington Sute Department of Fish & Wildlife, and C.S. E:ivironmenta! Protection Agency. 
' The Counry recommends that substantial restoration of North Fork flow to the w.itershed be accomplished through :na.,aged flow releases which retain/enhance flood storage provided by the C1JShman Project and that high summe: rec:e:1t1on:il pool levels be maintained in Cushmt1.1 Reservoir as recommended by the Skokomish Tribe. ' Sec for example. October 1994 recommended terms and conditions of the Skokomish Indian Tribe, J'.i.uior..:I \forine Fisheries Service, and U.S. Environmental Protection Agency. 
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Key Elements of the Skokomish Valley 
Comprehensive Flood H:izJrd Management Pl:in 

Approved \fay ! 8, ! 99S 

?Gge4 of 5 

The following iist of elements has been adopted by the Skokomish Valley Comprehensive Flood Hazard 
Management Plan (Cfl-Th1P) Pliinning Advisory Committee (PAC). In its final form, tbe CFHMP will 
include the~e eiements at a minimum either as objectives, issues, or actions. It is the intention of the PAC to follow these elements a.s we prepare future c.rafts of the CFHMP: 

1. Promote programs and strategies to reduce the risk of flood damage to life, h~lth and property for 
all citizens of the Skokomish Valley ( objective). 

2. Pror.1ote flood control strategics that will be effective in reducing the degree and severity of floods in 
the Skokomish Valley (objective). 

3. Promote programs and strategies that are, to the gre~test extent possible, consistent with the 
Skokomish Tribe's goal to restore the Skokomish River wmrshed through its watershed plan 
(objective). 

4. Incorporate existing information from other plans that c:in provide direction in completing a plan for 
the Skokomish Valley, including the Skokomish Tribe's Watershed Restoration Plan (wben 
completed), the watershed plclll of the Hood Canal Ranger District (when completed), Ecology's 1988 
Draft titled. Skokomish River Comprehep<:jve Flood Hazard Manaiexuent PJan. and other documents that may prove relevant (objective). 

5. Remain eiigible for all the benefits and assistance that are available through Federal Emergency 
Management Agency's (FEMA) programs by adopting a floodplain map and Comprehensive Plan 
that meet FEMA's minimwn requirements for flood haz.ard management (objective). 

6. Me~~ the minimum requirements for approval of a Comprehensive Flood Plan by the Washington 
Stice Department of Ecology to remain eligible for flood control assist.an<:: grants (objective). 

7. Address the issue of logging practices and the accumulation of bedload. in the Skokomish R.iver and 
recommend a process for investigating those practices in an effort to reduce rates of bedload deposition (issue). 

8. Address the impact that diversion of North Fork flows out of basin has had on the sediment transport 
capacity of the mainstem Skokomish River (issue). 

9. Promote and seek funding for gravel removal strategies to improve the hydraulic performance of the 
River (action). 

I 0. Identify areas in the Valley where land buyouts, l:ind swaps or relocation are encouraged (action). 

11. Provide floodprooflng information and promote floodproofing (action). 
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1:. Recommend and seek funding for emergency warning and evacuation equipment and procedures in conjunction with existing efforts by the local fire diStrict and the Mason County Depamncnt of S::-te~gency Services (action). 

13. Ide::1tify and recommend strategies to improve drainage throu.ghout the Valley (action). 

1.!. Incorpor.ite, to the greatest extent possible, the comments of citizens and agencies who have taken the ~ime to read and evaiuate earlier drafts of the CFHMP and to provide information to improve it ( ac:ion). 

15. Recognize ,hat the CFHMP is a "living document" and establish a timelinc for updating it on a regullll" basis to incorporate new infonnation as it becomes available (action). · 

16. f denrify areas that cannot be adequately addressed by the current Plan due to funding and time and recommend these areas be phased into the Plan as it develops (action). 

17. Ider.rify areas where bank stabil~tion is needed for flood hazard management and seek funding for bam. staoiiization efforts (action). 

18. Accompany e:ich recommended flood control option with an estimate of costs for implementltion and a ,imeline for implementation (action). 

19. Recommend all flood control options that arc implemented be monitored for results and that these results be documented (action). 

P!ilililing Advisory Committee Members: 

William Hunte:- Jr. - Skokomish Valley Flood Advisory Board 
Wes Johnson • Skokomish Valley Flood Advisory Boa.rd 
Evun Tozier - Skokomish Valley Flood Advisory Board 
Jim Frase:- - Washington Department ofFisn & Wildlife 
Dan Sokol - Washington Depanment of Ecology 
Victor \.fartino - Skokomish Tribe Representative 
Gary Cooper - Mason County Department of Community Development Jerry Hauth - Mason County Department of Public Works 
Jeff Heinis - Skokomish Valley Resident at Large 



June 13, 1995 

Elizabeth Moler 

J\1ASON COUNTY 
BOARD OF COMivfISSIONERS 
MASON COu'1'iTY COURTHOCSE BUILDING I 

(360) 427-9670 EXT. 419 • (360) 275-4467 EXT. 419 
1-800-562-5628 W ASHlNGTON 

411 NORTI-! FIF11-i STRET SHELTON, WA 98584-3400 

Federal Energy Regulatory Commission 
825 North Capitol Street, NE RM 3110 
Washington, D.C. 20426 

Dear Chair Moler: 

The Mason County Board of Commissioners are taking this 
opportunity to inform you that Mason County is in the process of 
finalizing a Comprehensive Flood Hazard Management Plan for the 
Skokomish River. We are sure you are aware that a considerable 
amount of effort has been extended on this important Plan by 
valley residents, the Skokomish Indian Tribe, representatives 
from the Washington State Department of Ecology, Fish & Wildlife, 
the Federal Emergency Management Agency and Mason County. 

This group has been working together to find practical solutions 
to flooding problems attributable to upstream watershed 
activities, including operation of the Cushman hydroelectric 
project. 

The Plan recognizes the link between upstream watershed 
activities, including the Cushman Hydroelectric Project, past 
forest land management, and flooding problems in the Valley. 

An important goal in the Plan is to restore and maintain the 
water and sediment carrying capabilities of the River system. 
This is necessary to reduce flood hazard to life and property and 
to restore natural watershed/ecosystem functions in the Skokomish 
River and Hood Canal. The Plan will include recommended 
strategies for addressing upstream watershed activities. 

The Board has included a list of elements that have been adopted 
by the Skokomish Valley Comprehensive Flood Hazard Management 
Plan Planning Advisory Committee. These elements will be 

1st District 
M.L FAUGHENDER 

2nd District 
WILLIAM 0. HUl'ITER 

3rd District 

MARYJOCADY 
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included in the Plan as either objectives or actions. We request 
that these be given full consideration in the Federal Energy 
Regulatory Commission's environmental review and licensing 
process. 

Another important concern that confronts Mason County relates to 
the costs associated with restoration and repair of the River. 
Any work undertaken will be costly. We are therefore looking for 
assistance. The Board requests that any monetary damage 
assessment funds be channeled through Mason County for 
restoration and repair of the Skokomish River. 

The Mason County Board of Commissioners appreciate your attention 
and cooperation in this matter. 

William 0. Hunter 
Chairman 

cc: Tacoma Public Utilities 
Victor Martino 

skok/95 
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~ Skokomish Valley CFEMP 

Planning Advisory Committee Meeting Minutes 
June 15, 1995 

In Attendance: Evar: Tozier (FCAB), Wes Johnson (FCAB), Bill 
Hunter, Jr. (FCAB), Jerry Hauth (Mason County), 
Victor Martino (Skokornish Tribe), Gary Cooper 
(Maser: County), Tony Melone (KCM), Phil Noppe 
(KCM), Dan Sokol (Ecology), Jeff Heinis (At Large) 

Noc Presenc.: Jim :'raser 

Minutes Prepared by: 

(
,..., .. 
~=-sn & Wildlife) 

Gary Cooper 

Gary Cooper called the meeting to order at 6:05 p.m. 

In ar: update of activities since the last meeting, Gary stated 
that the Board of Ccunty Commissioners has sent a letter to 
Elizabeth Moler, Chair of the Federal Energy Regulatory 
Commission (FERC), r:cc.ifying FERC of the County's current work on 
a flood hazard plan. He noted that the list of "Key Elements" 
that were adopted by the PAC were attached to the letter that was 
sent to FERC. He seated that the letter that was sent by the 
Commissioners was a revision of the letter that the PA~ had 
agreed on and asked the Commissioners to sign. 

Tony Melone and Phil Noppe were allotted the remainder of the 
meeting to discuss the work that KCM has done on the 
Buyout/Relocation/Floodproofing section of the CFHMP. 

Tony Melone opened the presentation by stating that the 
delineation of the hazard areas in the Buyout chapter is 
preliminary. He stressed that anyone who objects to being either 
inside or outside a hazard area where buyout or relocation either 
is or is not recommended should inform the PAC so that their 
individual circumstances can be addressed in the chapter. 

He mentioned that Gary Cooper, Phil Noppe and Dan Sokol had met 
with Chuck Steel and Carl Cooke of FEMA to discuss the approach 
that is being taken to cornplet~ the buyout chapter. 

Phil Noppe took the PAC and the audience through the DRAFT Buyout 
chapter, beginning with the sections summarizing the existing 
local, state and federal programs that are available as well as 
the now defunct 1362 program that was formerly administered by 
FEJ:.1.A. Following is a summary of the programs that Phil 
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Skokomish River Comprehensive Flood Hazard Management Plan 
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Database 
ID Number 

45 

Property Owner 
Name 

George Bldg 2 
46 T renser Bldg 2 
47 Glaser, Jr, R 

---- --------·-
4~ __ .. Dailey, J 
49 Dailey,_:! __ _ 

Stevens, BJ 50 
51 
52 

-----
Wilbur, AP 
Johnson, DW 

Skokomish Valley Preliminary Flood Hazard Identification 

Parcel-Owner Data Depth/Elevation Data 

Address 

BFR 
BFR 

Range Ground 

Tax Map Parcel I Township I I Surf. Elev. 
ID Number Section Comments ~NGVD) 

2300030 5.21.12 fld id 93.3 

Predicted depth 

of water during 
100 yr flood 

0.6 I 45 
2200000 5.21.12 fld id 93.3 0.6 46 

_ W 15rnambi Farms Rd _ J. _ 1400030 _ -~l___~ fld Id 92.9 0.6 ___ 47 

SVR 1200270 421.18 58.5 2.7 48 
------ -·---------- - --------------- ·-- -- - ----- -

SVR. __ --1-_,, __ -- --- SVR 

___ W 3510 Skokomish Valley Rd 
W 7730 Eells HIii Rd 

1200271 4.21. 18 58.3 3.6 49 
------- ---- -

1300190 4.21.18 58.0 3.9 50 
-· ----- --

1300240 4.21.18 54.4 2.7 51 
2400190 . 4.21.18 . 58.5 4.6 -·· 52 

SVR 1300020 4.21.18·-f----------~53.8 -- 3.7 --- 53 
53 
54 

~a_!!<_owitz, C _ 
Hindes. DK ------ -W3781-SkokomlshValleyRd 1300170 4.21.18 ~57~- 5.4 54 

55 Stenberg.W --W-3791SkokomishValleyRd --- 1300171 4.21.18 --- 58.6 4.0 55 

56 _ T~ckn_ess, rfv _ __ _ _ w376} Skokomish Valley Rd __ ~~=:__i3002rn 4.21.18 ~·----- ----~ -~57,5 4.7 _____ 56 

§7_ Tozier. A _________ W 372l_§~o~~mish Vall(:))I_ Rd --~--Jl.QQ~~o 4.21.18 57.7 _ 3.8 ____ 57 

58 ___ entry_ deletE3_c:l___ _ _ ____ ·- - - . __ . 58 

59 _ l<_c:igan,DD_______ _ ______ W4171SkokomishValleyRd 2200010 4.21.18 ___ 63.6 ~- 59 

60 ___ Pierson, K _____ __ __ __ W 3891 Skokomish Valley Rd 2400180 4.21.18 61.2 3. l _ 60 

61 Ramsbottom, C W 7690 Eells Hill Rd 2400200 4.21.18 58.0 5.1 61 

---~:= ~~.LL ---=-=---~~----=-~=--- W3340SkokomishValleyRd ~ 1100090 4.21.18 53.9 1.3 = _62 
__ _Q~ ___ Dalley, J, H_~f::1 ________ SVR 1300270 4.21.18 56.9 3.4 63 

64 Tumin, A SVR 1100050 4.21.18 54.8 0.8 64 , _________ --- __________ " _____ -- ~ 

65 Phillips, SP W 3390 Skokomish Valley Rd 1100051 4.21.18 53.8 1.6 65 
-66 ___ York,R- --------------- W3440SkokomishValleyRd 1100110 4.21.18 55.6 0.7 - 66 

=-..::. ~z=== Twidwell, G--=--~===-== -w 3420 Skokomlsh Valley Rd _ 1200030 4.21. 18 55.0 - - -2.4-- 67 

68 ··-- §orny.~------ _____ W3810 SkokomlshValleyRd 2100200 4.21.18 60.2 -1&__ ____ ~ 
69 Pearson, RA W 4091 Skokomlsh Valley Rd 2400130 4.21.18 62.9 2.4 69 
70 York- Bldg 2 -- - --------- W 3440 Skokomlsh Valley Rd 1100110 4.21.18 . . 56.2 ----- -- ---~ - -- 70 
71 fugman,CR--=- _ -=- _l/v3650SkokomlshValleyRd 1200290 421.18 -- - 57.9 __ _ --~=== 71 

72 Foltz, PP W 3640 Skokomlsh Valley Rd 1200280 4.21.18 58.4 1.9 72 

--73 ____ Horsier, HC W 7600 Eells Hill Rd --~ 2400070 4.21.18 - 58.7 --4~-2 - - - 73 

-------·-· ----------- .. _______ ....... _ =--:l/v_:3_923Sl<Qk<:J~is_ri_'{_alleyRd __ 2400150 4.21.18 ~ 62.2 ____ -_=::-_=_2.s-~.:~==- 74 

~1 tii~;i~~ M _~ _ _ 
1200000 4.21.18 59.0 1.7 75 

--------.. 

W 381 O Skokomish Valley Rd-~ 
----- - --------

2100220 4.21.18 fldld 61.0 2.6 
----- -~~-- ·- ------------

1200270 4.21.18 fldid 58.8 2.9 
76 
77 77 

78 
79 
80 
81 

Dolley's Daughter 
Dailey ____ _ ,,_, ___ ,SVR ----- _ 1200270 _4.2-i.18 ____ fldid ___ ~D-- - - 2.9- I 78 

Vancleave. T 
Johnson. W -------- - --

Tv_,idw~I Bldg 2 

_w 3490 SkO~()_mish Valley_ Rd__ _ __! lOOOQQ_ __ .. 4 21.18 _ fid Id - .. ~~ 

_ W 3451 Skokomlsh Valley Rd _____ l~OOlOO ----· 4.21.18 _ fld Id ____ ~~ 
.. W3530~_1<_okomlshValleyRd _ -· _1200030 _____ 4.21.l!l__ _____ fldld _________ 55.l 

82 fjgtchElr'L____ _ ____________________ 2460070 _____ 421.18 _________________ 58.0 

83 entry deleted __ _ 

84 Skokomish Community Church W 3011 Skokomlsh Valley Rd 2260110 4.21.17 51. l 

1.4 I 79 

--- H== I!! 
0.8 

=~=-::r.~=-_ ~~~~~;:~if~~;;;~_M -==~~- ~;~~~~~~~~~::~ ~~:::~ ~~----- ;~~~~ -- ::;:::~ - --.--_ --. ~~1=+.----N---
87 Johnson, SH W 2935 Skokomlsh Valley Rd 2200090 4.21.17 52.0 j 1.8 

-- 88---- McClellan~----------- - - 3100160 - 4.21.08 ---- ----- - ------ ---------- . 

83 
84 
85 
86 
87 
88 77.3 3.3 
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Database 
ID Number 

45 
46 
47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 

FEMA claims paid 

for 12/94 flood 
(Building+Contents S) 

83 __ _,_ ___ _ 
84 
85 
86 

87 --l ---- --
88 

Skokomish Valley Preliminary Flood Hazard Identification 
Claims and Damages 

1994 Flood 

damages reported to 
Mason County 

S Estimate of loss 
from Mason County 

Flood hazards 
, , I 

I 
Historical flow corridor 

Flood Water Depth Overbank and/or 200 ft from 
0 - 0.5 ft I 0.5 - 4 ft I > \= 4 ft flow path current river bank 

X 
X 
X 
X 

-+--~--+--- -- --!------- ---1 
X 
X 

X X 
X 

X 

- - ---- ,--- -X x:-
)( -- -+
x 

X -·-;------- - ---r------------ --r-- -------- -- ·---- --

-,- --- X -y 

X 

-- -<- _)( 
X --:x --, . 
X 

Preliminary 
Recommendations 

Flood Proofing Acquisition 
F/M 45 
F/M 46 
F/M 47 --------- ---- ·---- - --
F/M 48 ------------ ----·-- ---
F/M 49 ------ ---- --

- F/M __ _______ __ 50 
__ _F/M ___ ----~-- 51 

F/H X 52 
- - 53 F/M 

·- -------··- --
--- _ F/H ___ X ____ 54 

F/H ----~- 55 
______ F/H ________ 56 

__ F/M___ _ ____ 57 

_fl~--
F/M ----- - -FtH 

58 --~-~,1~ j 
__ F/M ___ _ 62 
__ F/M__ _ ----- 63 

X 
X --- -1- x --L=-x___)( -- ___________ 

1
_ F/M _ _ _______ 64 

x 
X 
X 

__ __R__J ____ J _x ----+-- ----- -------x 
X 

___ F/M ___ 65 
__ F/M _ --~- 66 

F/M 67 -- --·-------
___ F/M ~-- ____ 68 
___ F/M _____ X _ 69 
__ _F/M ___ _____ 70 
_ FtM_____ ____ 71 

- • ---- ____ _, __ _)(___ __ I - ---!---- --- _ •-- _f /tv1_ ____ _ ------- 72 x __ L __ x ___ _, _____ _ 
X 

- -- ,_ _ ___)(_ x-
x 
X __ _,_ X 

X 
X 
X 

---- ---!----------

X 

X I I X ------,- - . X 

~ --1------ -t 
X ---------
x 

X 

_____ F/H ____ X ____ 73 
__ f/M ________ X __ 74 

F/L 

JIM_ _ ___ ____ 75 
_ £,f_tv1 _ 76 

f,t_tv1 -- ?_?_ 
F/M 78 ---------- . --- -_Ef_tv1____ ]J_ 
Eftv1__ -- _ 80 
F/M 81 

- - -- -----·--- -
F/M 82 

F/f:vl 

E/tv1_ 
- ljtv1_ ----

F/M 

-
X 
X 

83 
84 
85 
86 
87 
88 
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Skokomish Valley Preliminary Flood Hazard Identification 
Parcel-Owner Data Depth/Elevation Data 

Range Ground Predicted depth 

Database Property Owner Tax Map Parcel Township Surf. Elev. of waterdurlng 
ID Number Name Address ID Number Section Comments (NGVD) lOOyrflood 

l Timm, S. Dragoo. M W 5341 Skokomish Valley Rd 3200050 5.21.12 82.3 2.7 l 
2 Cooper. CO W 150 Bambi Farms Rd 2390050 521.12 93.5 0.3 2 
3 Freeman, D ___ '!! 543 l Skokomlsh Valley Rd __ 3200021 5.21.12 89.5 0.5 3 

Baze. BK, Baze. HC -
------------

4 W 5010 Skokomlsh Valley Rd _ 3400120 5.21.12 81.7 0.5 4 ----------- ------- ----------·-
5 Johnson, VM __ W 4760 Skokomlsh Valley~_ 4390140 5.21.12 76.9 l.O 5 ------- --------· - -- - -------- ---------
6 Dehning. RL ________ W 5070 Skokomlsh Valley Rd 3100210 5.21.12 81.l 2.0 6 ----
7 Baze. HC SVR 3400200 5.21.12 82.6 2.1 7 

--- ------· - -- - -- -

W 4880 Skokomlsh Valley Rd - · · 
··--·---- ------ ------·-~ ---

8 Whitten. RE 4300130 5.21.12 78.7 0.7 8 --------------
9 Ward. TM W 500 Bambi Farms Rd 2200030 5.21.12 97.3 l.l 9 ------ ----- ------ -------- --
10 Beam, R ____ _ _ _ _ _________ _ W 5040-16 l Skokomlsh Valley Rd 3100260 5.21.12 80.0 l.7 10 
ll Lampley, Jr, L _ _ _____ W 350 Bambi Farms Rd 2200040 5.21.12 95.3 0.5 ll 

f----
12 McAllister. P _ W 529 l Skokomlsh Valley Rd _ ___ 3300150 __ 5.21.12 84.6 2.1 12 

------------ -------- '13 13 §l_ntry deleted ___ _ _ __ 
- --- -+--

14 Sigman._ CR _________________ W 5040-23 l Skokomlsh Valley Rd 4200050 5.21.12 80.8 1.2 14 
15 Trenser. M & G W 300 Bambi Farms Rd 2200000 5.21.12 94.4 0.7 15 ---------------
16 Ojendyk, P. Nice. J, Gravatt. ET __ BFR 2200010 5.21.12 98.3 0.8 16 
17 McNally, V W 440 Bambi Farms Rd 2200031 5.21.12 98.6 0.8 17 

--------- f--

~-18 Carrol. DH W 250 Bambi Farms Rd 2300020 5.21.12 90.8 0.2 18 
19 George, M W 270 Bambi Farms Rd 2300030 5.21.12 92.2 0.3 19 
20 Graham. CM W 5142 Skokomish Valley Rd 3100020 5.21.12 84.l 1.2 20 

------- -···-·--

Twiss. RD 21 SVR 3100250 5.21.12 83.3 2.3 21 
-- --------- ---------

22 Heinis. JA W 52 l l Skokomish Valley Rd 3300080 5.21.12 86.4 0.9 22 
------ ~------

23 Baze, HC W 5101 Skokomish Valley Rd 3400000 5.21.12 81.4 1.7 23 ··----- ----· f-

24 Long, EM ______________ SVR 4200020 5.21.12 82.2 l.2 24 
-------

25 Carnej',__I" 3300090 5.21.12 85.3 2.4 
'~ ··- -·· ---··-------·--·--·---·-

26 Twiss. RD SVR 3100230 5.21.12 exact loc. unkn. 26 
---------- -------·-- --- -------- --

27 Toal, C W 5040 Skokomish Valley Rd 3100160 5.21.12 80.5 0.4 27 ~-------
W 110 Bambi Farms Rd 2390013 5.21.12 exact ioc. unkn. ~ _ 28 -- _ Lax. JL 28 ------------ ----------- --

29 Dittmar, RR W 5350 Skokomish Valley Rd __ 
-· -

3200020 5.21.12 123.6 1.6 29 
------ ---------- -- ---·· - f---

30 ~i. JA _________ ·-- ------ W 400 Bambi Farms Rd 2200020 5.21.12 94.9 0.3 30 
-----------

31 Timm. WJ W 5811-190 Skokomish Valley Rd 4100140 5.21.11 fld id outside topo 31 
--------- ·------ -------- ... --

- W 5811-220 Skokomish Valley Rd -32 Scott. DC 4100060 5.21. ll fld id outside topo 32 
--------··--·------ -------------------------- ------- ----

33 McCallister _ Bldg 2 ____ ____ _ _ W 5291 Skokomlsh Valley Rd 3300150 5.21.12 fld id 85.5 l.3 33 
34 Brese_~· __ \iV _ - W 528 l Skokomlsh Valley Rd - 3300170 5.21.12 fld Id 84.5 

-----1-.0----
34 

------~-- - . SVR ------- ------------------·--·-
35 Baze. HC _ -- 3400210 5.21.12 fldid 83.3 1.6 35 ------- - --- -- ----- ------------ ---·-·----------·--·--
36 ~ntry deleted ___ __ __ _ 36 

- - ---- -·--· - ·---- ---------·- -------- -------- - ·---------·-·-···- ---· 
37 Grahar:i Bldg 2 __ .. ___ W 5142 Skokomish Valley Rd 3100020 5.21.12 fldid 84.7 l.3 37 

----------- ------- ---- --~-------
38 McIntosh. CW. Morrison. L W 112 Bambi Farms Rd 3200040 5.21.12 exact loc. unkn. 38 ··------- ---- ----- ---·---- -------- ·-·- ----------

_ .. _____ -·--- ----- ·-·-·- --- -------- --- -
39 Ward exact location unknown 5.21.12 fldid 39 

---- --- -------- ---- -- - -------~--- ----- --·-·--------- --·------ ------- -- -·- - ---- --·-·--------
40 Black exact location unknown 5.21.12 fld id 40 

------- i-------------------- ----------- --- ·---------··-· --- --------- --------- ----··--------
41 Dee exact location unknown 5.21.12 fld id 41 

------------ --------· ------- -------- ---------- -
42 s;arney..J"L_ exact location unknown 2300000 5.21.12 fldld 42 

- ---------·· --·-· - ---- - - --- -----·-----·--· ----·--------------- - ··-·------ -- -- --- --- - - --
43 e_ntry deleted ___ . 

---------~ --------------------- ----------- 43 
----------- -·-·- --------- ----- --·-------- - --------

44 Black, KP W 221 Bambi Farms Rd 1100020 5.21.11 fld Id 93.6 l. l 44 
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Skokomish Valley Preliminary Flood Hazard Identification 

Database 
ID Number 

FEMA claims paid 

for 12/94 flood 
(Building+Contents $) 

Claims and Damages 
1994 Flood 

damages reported to 
Mason County 

S Estimate of loss 
from Mason County 

Flood hazards 

Flood Water Depth I Overbank 
O - 0.5 ft I 0.5 - 4 ft I > \= 4 ft flow path 

Preliminary 
Historical flow corridor I Recommendations 

and/or 200 ft from · 
current river bank Flood Proofing I Acquisition 

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

X 

- ------ ---- -- - ------+- --

--~--- -------------1 

X 

X 

X 
X 
X 
X 
X 
X 

+ --x 
X 
X 
X 

~ ---t-- -- ,-- X 

_ __):(___-+------- _,_ 
X ---- ------+-·-----+-- -- ----k 

X 

X 

F/M 
F/L 

f~_ 
2 

___ ,l_ 
__ F/M _j_ ______ ( 4 

F/,t,.,1_ ________ 5 
~t:,'1 --- -- ~ 

__ f/M ___ ____ _ __7 
_F/M___ _ ____ 8 

___ F/M ___ ____ _ _ 9 
F/M _(l) X -- 10 

_ F/M ____ _ __ ____ 11 
-- - f{t:,'1____ - --- .. 11__ 

F/M __ 

Ft~----+----- F/M _ 

--F/M -• 

13 
_____ .14 

15 
16 
17 l---18 • -

---19 ------ __ =t ___ x~t - !=- 1=------+-"---------+--------- -~------ 18 ---
F/L ----------

·--- F/L_____ _ ______ __!2._ 
20 x F/M 20 

-~--T-------~ ~ ~~~~il-t~==t~~~~ ~~ ~11~~=~ ~l 
--------·-·- - -----+--------

21 
22 
23 

1--- 24 ___ J ____ ,_, ------ --t 
25 
26 (l) X ~ 
27 --1---- X 

--!---- X 
F_L~--- --1-----------•-= ?7 -·--------+-·--- -,.. ----+----- -----t--·---1----

28-3------~~-1-----------~-·---=r--- -----1--- =1 x-· =E =1-----·------------~-- --·- ----+--·------29 X F/M 1---- - -- ______ ,,,, ____ ---·· ---- --- - ------ ------------------ - -
30_ ----------- --·---------------- ----·-------------X------- --·----- __________ F/L 31 

-~-1; --i--- _ 34=- - --- --- --- _ 
35 - --- -- -- -

t· -------+----- -- - . _____ ,__, __ 

~- --1--- - --- - ----+-
37 ·-+---

---+------

----+--· ·-------+----- -----i-· 
X 
X 

-- _[ _~-x --I -- - -- ----+-----

t------ +-----
X ------+----·-----+-------~----

. , __ ,_ 38 __ • __ ------------+--------------------+---· .. ,. ____ ,, __ t-- -----+---------,---------- _ 
39 --· ------- ---1- -------
40 
41 
42 
43 
44 

---+----- --· ---------·---+------------------- - - -------+-----·-·--+------+--
-------t----·-+------------------+--------- - ----

--- ------ --- -+---------+-------------- ..............+------+ ----

-----+------------------+--- -----------• ---.. ---t--------l----
X 
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F/M ---·- -----+ 
F/M 
F/_M ___ ,_ 

F/M 

F/M 
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31 
32 
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34 
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36 
37 
38 
39 
40 
41 
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Skokomish Valley Preliminary Flood Hazard Identification 

Database 
ID Number 

89 

Property Owner 
Name 

Valley, GL 
90 Johnson. I 
91 _ __ _ Kealy, R,_ Greenwald, B __ _ 
92 Domsea Broodstock. Inc ------ -----~- ---

93 _ Sytsma. G,_Rose, A_ 
94 Richert. J 
95 
96 
97 
98 
99 

Hunter, Jr, B ---------
Sytsma ___ _ 
Hunter, Sr, B 
Johnson, H 
------------

~rang~_Hall 
Fire Hall 
Ca_rT_i_r1_gt_on. M 
Russell, A 
------

Rose, D 

Parcel-Owner Data Depth/Elevation Data 

Ground I Predicted depth 
Tax Map Parcel Township Surf. Elev. of water during 

Address I ID Number I Section I Comments I (NGVD) 1 oo y_r flood 

Range 

W 2460 Skokomish Valley Rd 4300010 4.21.08 44.9 1.0 89 
W 2360 Skokomish Valley Rd 4400030 4.21.08 4~.8 0. 7 90 
W 2780 Skokomish Valley Rd 3400000 4.21.08 48.8 1.7 91 ----------SVR________ 3100110 4.21.08 exactloc.unkn. -- -- 92 

-l--- wm1si<oi<amishVai1ev·Rd-__ --- 2200080 4.21.17 f1d1d 52.3 o.5 93 
W2631 SkokomishValleyRd 1200000 4.21.17 fidld 45.8 2.1 94 

·- --------SVR_________ 1100000 4.21.17 fld Id 42.0 2.0 95 
··-- SVR _________ 4300000 4.21 08 fld id ~----- 1.8 96 

W2200Skokomish ValleyRd - - - - 4400000 ---s--42i08 fld Id - -- --41:a· 2.2 97 
- -W 2933 S.i<,CJk_Clf!11sh Val~y_Bd --= ~- - 2400000 4.21. 17 fld Id --- ~-· 7__ ----~--= =ffi 

4400010 4.21.08 fld Id 43.5 1.3 99 
_______ same as# 99? -----~--- - - ____ 4.21.08 fld id ---= ~ 

i.16 ___ __l!Z___+ 3.0 _ l!Q! 
! . 16 39 .5 1.3 ----i 102 

--~--- -· .,~,.16 I ~~ .ll._ _ _J103 

0.9 100 
4.2 
4.21 
4.21.16 

100 
101 
102 
103 
104 
105 
106 

.16 
Wilson,[) - --- - - -- - Wl811Si<CJkomlsh Valley Rd - ---- 2300030 4.2 ... 16 ----

1.16 fl.!1ikese~._[)~y_ettEJ,_G __ __ ---· W 251 Deyette Rd 3200010 4.21 

Rogers, GB l 191 Deyette Rd 2300020 I 4.2 

_ 107 _ !Ghramm, J _____ __ _ _ __ W 405 Skokomlsh Valley Rd 4200020 4.21 -1.16 

109 
l~i:~~~~, York_. CE _ __ _ - _ _:_:_=~~omish Valley Rd ___ _ ~~~~g ::;: _ !.16 

.16 

108 

110 _ [2£ak~,.!:l~- -- _________ 1-------'!!_ 1200SkokomishValletE_c!__ . 1100010 4.21 · -.16 
1.16 111 ___ Crossan, LF ___ ___ _ ___ _ _ __ W 31 Deyette Rd 2300040 4.21 

112 Silverwood, JE 1200020 4.21 .16 

113 Silverwood Bldg_? _ ___ ____ _ _______ ---------= 1200020 4.21 ____ ~~-'--"-114 entry deleted - - 114 115 entry deleted --- - - ---- -- -- - --------- ------- --=-::---- 115 
116- Richart, T, Kallappa-:-\A{~ _ -_::==i=-~ 1391 Skokomlsh Valley Rd 1300010 _ 4.21. 16 ~-- ==-__ l._4_== 116 

+- W 263 DeyEJtte Rd____ __ 3100000 4.21.16 32.0 -----~-5 ___ !_l__?_ 
~2000QQ_~ 4.21.16 -~Q_ -----~--- ll~ 
2200011 4.21.16 38.7 0.9 119 

117 Linn, RC 
------ ----------··-

118 Johnson, A 
119 Hunter, JM 

.16 

--·-- -------!--- -------------
W_l870 Skokomish_Valley Rd _, 

- -- ------ -· ------____ -____ 1Tozier, E _ 

i -- ;;;- -- ii~~: ~w 
- ------- ··----· ---- ·- ---

123 Ledbetter, M 

120 

124 -------·-- ---

125 
Fish Hatch_e!y _ 
Hunter Farm -----

1400010 4.21.16 32.9 
W 1320 Skokomish Valley Rd J 1200050 --- · 4.21. 16 ~----

--+-_; %~os1;k:~~~h :i11~e; RRdd - =~- ~;~~~--=--=-~ ::;:::~ --r------------- --:__:'.! 
3260010 4.21.16 fld Id 38.0 - ----------· --------- ----- - ------··· 

SVR 2200020 4.21.16 fidld 38.5 
126 Hunter Rental 3100030 4.21. 16 fld Id 33.7 

36.7 
40.3 

127 Hunter.JC-- - - - .. - - SVR - - --- 2400010 4.21.16 fldld 
128--- Hunter Rental - · SVR 2200000 - 4.21.16 fld id 

---- ~:~-- -t:;~ 
3.1 

-------- - ~~ 
4.8 
1.3 
2.1 

122 
123 
124 
125 

-}~ ---,ill 
1.5 128 

-----129- Doak,_R ____ -------- ---- ---Nl28l SkokomlshValleyRd·-f--- 1300030 4.21.16 fldld 
-1w-- Hunter---- ----- - --·SVR f-- 1400000 4.21.16 fldld ----~~.~ 1-----l~ ----- I:;~ 

13-1-- Parsons.R ____________ --- W 1440 Skokomish Valley Rd (E?) 1200030 4.21.16 ~--fld Id ______ _ 
132 Baskin, RA W lOlOSkokomlshValleyRd 1100030 4.21.16 fldid 

Page 5 of 12 

-~~:~ -+---- ~:~ 131 
132 
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Database 
ID Number 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 

------- -

108 

FEMA claims paid 

for 12/94 flood 
(Building+Contents $) 

Skokomish Valley Preliminary Flood Hazard Identification 
Claims and Damages 

1994 Flood 

damages reported to 
Mason County 

S Estimate of loss 
from Mason County 

- -- - l-- ----

Flood hazards 

Flood Water Depth I Overbank 
0-0.5ft I 0.5-4ft I >\=4ft flowpath 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

- --

x 

_>< _ __j_ x 
-------+-

X 

Historical flow corridor 

and/or 200 ft from 
current river bank 

X 

X 

-------+ - X 
X 

, _____ ,_ x _l _ =-=t--=-=t-------------
X 

Preliminary 

Recommendations 

Flood Proofing J Acquisition 

_ ~~~---Lm_ ~-1; 
F/M 

- D'h-i 
- Fi~ -

EL!v! ____ -+ 
_ fLrv1 

___ E_Lrv1_ 
F/M 
F/rv1 
U!v! 
F/rv1 
ELrv1 

F/H 

92 

X - ---1~ 

X 

95 
96 
97 
98 
99 

1-
100 

- --~_Q_l_ 
102 
103 
104 

F/M 105 --- - --- ----- -
E~ __ _ _J<: ____ 106 

___ F/M ________ 107 

F/M __ -------- 108 
___ F/M ____________ 109, 
__ F/M___ 110 
__ F/M _____________ 111 

109 
110 
111 
112 
113 

--~+------ -----------~, .. - 11]~ ]-~-~~~-=- _____ 1 ___ F /M ___ _ ________ 112 
·---~----

114 
____ F/M ____________ 113 

114 
----+-- X --------+-------+------

-------+--------------1------t --+-----------+-----------------------1------------ ----
115 115 

- --i- _x_ ,--- ------+--------- __ F/M ____________ 116 
X 

116 
117 
118 
l_J__CZ_ __ _. __ _ 

12Q 

F/H X 117 

------------1----------------·---~-+-- t==±~--~-~ -1 ---=----~==~l~--~~~ -~ - _x _~ ::~ 
------------1------ -t------+-- x-----1------+----------- ------ ---- ----

121 
122 
123 
124 
125 ------- ··-

-----------+-----
x 

-----------t------- ·----------~r -__ J_ x ____ , ___ ------- -~- ---
X ------+---- ---+---------+---- ---- ----! -------x 

--~------------------- -- . ---- - ---··-
X 

X 
X 

126 

---~==!-------==--~~~~==---~=~~ ~~ -~------F~;IE=---~~= ~1 =-~---- 1
---=--------129 X X 

_ 130 _ ===-=~---------- ===-=--=- -~---------- -- - X __ _ __ ---=i---
X 

X 

--
131 x 
132 X 
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FfM _________ 120 
_ ELt\11_ _ ~ !?l 

F/M X 122 -·--------- ---

---- Fjf:l l ?~ 
F/M 124 -------------- - - -·-
F/M 125 -·- - --- ---- ---

------ F /H X 126 
F/M 

- - F/M--_--1--
-- ------- - ·- -- -

_ F/M _________ _ 
F/M 
ELl\1 - I X 
F/M 

127 
128 
129 
130 
131 
132 
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Skokomish Valley Preliminary Flood Hazard Identification 

Parcel-Owner Data Depth/Elevation Data 
Range Ground Predicted depth 

Database Property Owner Tax Map Parcel Township Surf. Elev. of water during 
ID Number Name Address ID Number Section Comments (NGVD) lOOyr flood 

177 Tribal Center N 80 Tribal Center Rd 4160010 4.21. 11 fld Id 17.4 1.7 177 

178 Johns, N N 1361 Hwy 106 4100000 4.21.11 fld Id, same as # 190? 14.0 5.2 178 

179 residence 3.21.07 fldld 12.1 2.3 179 
-------·---- ~ - - --

IBO 180 Hendricks, BA W 512 Bambi Farms Rd 7500021 5.21.01 fld Id 99.0 1.2 
-------- ·----

181 Miller, GL W 171 Bambi Farms Rd 1400080 5.21.11 exact loc. unkn. 181 
--------- ---- -------- ·--

IB2 182 Tobey . .I._t',J_ _ W 251 Bambi Farms Rd 1400050 5.21.11 exact loc. unkn. 
-----··--- ------ ---- --

183 Lyn_s:!1c£d__ ------ -- t-
E 300 Bourgault Rd E 4200030 4.21.15 exact loc. unkn. 183 

184 Cory, B ______ __ W 1361 SkokomlshValley~ exact foe. unkn., #133? !~~ - ---- ----

185 Vickery, R ____ .. \/1/ 5040-121 Skokomish Valley Rd exact foe. unkn. 185 
-·----------

__ " ____________ - ·-------· ---
186 Whitener. M ~_f'J_l1_80 Skokomish Valley Rd exact foe. unkn. 186 

----------
187 Martinez, L 261 Deyette Rd exact foe. unkn. 187 

--·------ - -------- ·-- --
188 Cultee, R N 411 Agency Rd exact foe. unkn. 188 

----·-------- ----- - -~ 

189 C::ooper, M, Byrd. J __________ N 80 Agency Rd ____ exact foe. unkn. 189 
- - -- ----- - -- -·-··----

190 Johns. N N 1361 Hwy 106 exact foe. unkn., #178? 190 
--·------ -------- ~-

191 Goulay, A ______ ·--· River Rd exact loc. unkn. 
"~ 

192 Miller. B N 170 Tribal Center Rd exact loc. unkn. 192 
----- ·--------------- . ----------

193 Lewis, R N 80 Tribal Center Rd exact foe. unkn., #204? 193 
--------------

194 Kvamstrom, C 16671 Hwy 101 N 3300010 4.21.15 29.9 3.4 -~ -----------
195 Tozier, A W 401 Bourgault Rd exactloc. unkn., #140? 195 

------- -·---- ----
196 Kealy, R, Greenwald, B, bldg 2 _ W 2780 Skokomish Valley Rd 3400060 4.21.08 48.8 1.8 196 

-------
197 Sytsma. L _________________ SVR 4300050 4.21.08 45.l 0.8 197 

------·--·---

198 Grisel, M W 3790 Skokomish Valley Rd 1300300 4.21.18 60.0 2.2 198 
-- -··-----------·- -·-- -- f--

199 residence BFR 3300000 5.21.01 103.6 1.0 199 
-----

W 150 Govey Rd 4100030 5.21.11 200 200 Busacca 91.4 1.2 
- ------------ -··- f--

201 ~_s:ca ___________ W 150 Govey Rd 4190150 5.21.11 90.8 1.9 201 
----------

202 Baze, NM SVR 3100240 5.21.12 83.2 2.1 -~ ---------. 
203 Peterson, G, USA in Trust Hwy 106 4260020 4.21.11 20.3 0.8 203 

-·-----· ---------- -· 

204 Miller. G, Pavel, A __ __ _ __ N 640 Reservation Rd 1400010 4.21.11 same as #193? 16.8 1.9 204 

205 Cush, Z E 120 Bourgault Rd 5004003 4.21.15 exact foe. unkn., # 159? 205 
·- -------------·-· ·- -------------· 

206 ~e.TL _____________________ W 61 O Bambi Farms Rd 4400010 5.21.02 exact foe. unkn. 206 
----- ------------ -----·-----------· -

207 Wiimus, SJ _ W 3670 Sko~omish Valley Rd _ 3400040 4.21.08 exact loc. unkn. 207 
-·------- - ----·-·------ --- - ~----------- -----------

208 ~ourga~t 5002001 4.21.15 exact loc. unkn. 208 
------ -- ----------- -------------- --- -- ----·--·----· --·---- ----------- . --------- ----------

209 .J_a_rri_es, R ____ .. _ exact loc. unkn. 209 
--··------- ----·- --- ----··--- -----

.. _____ 
- - - --------- --- -- ---

210 Johnney ._R__ _ ____ . . ___ exact loc. unkn. 
·------- --- 11-Q ---- ---- -- ---------··------- ----------·--·------·- -·---.. -----

211 Kenyon_,_Q__ _ __ ___ exact loc. unkn. 211 
-- -··- ------- - --·--------·-----~- ~----·---- -------

_, _________ 
212 James. G exact loc. unkn. 212 

-- ------- -------- - -------- - --··------------ ------------~---- f-- ---------- -·-- ·-----------

213 Miller, _f'J__ __ __ 213 
·--"·-- ---- -----·----------------------.. , 1------- ----------- ----

214 t,_a Clai:J>____ _ ________ 214 
----------- -----··----------------------- ·---------- --- ---·--- ·--··-·-----

215 Andrews._f:J_ _ ----··----- 215 
------.. --·---··------ ----- -- -------------

216 ~~y,J__ _____ ---------- 216 
--------- -----·--· ----~--f----· -· --· --------------

217 Vigil, C __ ___ ~-- ____ 217 
--------- ------ - ------- ---------- -----

218 Hawk, J 218 
------------ - ------- ---- - ------ - - - -- _ .. 

219 Gouley, H 219 
--------- -- ·---------I---------------- ------·- ·--------- ----- -- --------------

220 Peterson, P 220 
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Database 
ID Number 

FEMA claims paid 

for 12/94 flood 
(Building+Contents S) 

Skokomish Valley Preliminary Flood Hazard Identification 
Claims and Damages 

1994 Flood 

damages reported to 
Mason County 

S Estimate of loss 
from Mason County 

Flood hazards 

Flood Water Depth I Overbank 
0 - 0.5 ft I 0.5 - 4 ft I > \= 4 ft flow path 

X 

X 
X 

X 

---+-------+-·-·- --------+--· 

·------

Historical flow corridor 

and/or 200 ft from 
current river bank 

X 

Preliminary 
Recommendations 

Flood Proofing 

F/M 
F/H 

F/M ___ _ 
F/M 

---- - ------- . -

Acquisition 
(2) X 
(2) X 

X 

177 
178 
179 
180 
181 
182 
183 ----+---- -----•184 

185 ---- -- -----t---- - -,186 

187 
---1--

188 --l·------~,---- _ ··-- (2) X __ 189 
190 
191 

c2)x-- 192 

177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

__ 194 ___ , __ _ 
195 

_ _ _ _ -~ __ _ ___ . --1-:-::,,~- _ (')X::- ::! ·-----· --. --+ 9 = }~~I::-_:_-_ ~ -f/M .. (lj c :~ 
X t -+-~---t-X ----=+--------+-~--~
X 

196 ------ •---.--- ·-------------+-
197 
198 
199 
200 -_ ~it ~ -F=~-~ ~= -~-~--~-----+----

- 204 -

205 
206 
207 
208 
209 
210 
21 l 
212 

X 

. -f 3±f-==f=-=J------------
x 
X ----·-------1-··------t 

-+----- -----+---

-------~ 

-----+----- --------

-----~---------+-----·--+---

213 
214 
215 
216 

---------------~-- --- ·---------- - -----t----•---· --·---

--=217 ~=-·-·· ----------------+- ···----- ----·- -··· --- ---- ---218 +----- •--------+-----+----+· -
_ __1_19 __ 1------ -------+------------+----------- ---1-------1----+----+---

220 
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---F/M- 197 
--- F/M --- 198 
---i=;rv,-- __ 199 
----F;rv,-- --- 200 

F/M ____ 201 

F!M - =-=---- 202 - T1i,.i _ _ . C2L_l<__ 203 -F;M ___ -- ~~- 204 

205 
- ----~ ----,--

206 
207 
208 

- ----- ------ ---
- (2) _ _)(_ 209 

(2) _)(_ _ ?!O 
1- _ (2) x ___ 211 

(2) _)(_ ?!? 
, -- (2) _)( __ 213 

_ (2) _)(_ -·- 214 
_ Q2 _)(_ _ 215 

(2) X _ 216 
_ (2) X __ 217 

_ --1 _ (2) X _ _ 2} 8 
_ (2) X __ ?_1_2 

(2) X 220 
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Skokomish Valley Preliminary Flood Hazard Identification 

Database I Property Owner 
ID Number Name 

133 IRose. M 
134 Smith. F 

Parcel-Owner Data 

Address 
Tax Map Parcel 

ID Number 
1300040 
3300000 

Range 

Township 
Section 
4.21.16 
4.21.09 

Comments 
fld Id, same as # 184? 

fld id 

Depth/Elevation Data 
Ground 

Surf. Elev. 
(NGVD) 

35.1 
39.1 

Predicted depth 

of water during 
lOOyrflood 

0.8 
3.1 

133 
134 

W 136 l Skokomish Valley Rd 
W 2150 Skokomish Valley Rd 

... ill ~~~ c;?) '~='~;~~~~ . i = ~1 Tirnl ··•· ~• ·• · ~ ;; L 
1 
"' .0 

.2 

1 
____ 138 ___ Veach.R ______________________ W940SkokomishValleyRd 2300010~4.2 

139 Mueller, G W 630 Skokomlsh Valley Rd 3200070 4.2 
__ l<I_Q_ ___ Tozier.Jr.A __ W304BourgaultRd(W40l?) 3200100 ~ 

34.0 
29.8 --•-----
30.8 

1.15 
1.15 
.15 

_ l'!l Twidwell. G _________________ W 291 BourgaultRd 3200120 4.2 .15 28.9 
l'!L Twidwell, J W 331 Bourgault Rd (E?) 3200150 4.2 .15 30.0 

__ 143 ___ Godwin, B ____ ___ _____ __ _ __ E 200 Bourgault Rd _____ __ 4200010 __ 4.2 1.15 25.3 
_ l <l_<I_ l:)_illon, C_ __ _ _§_ 430 Bourgault Rd 4200020 1.15 23.8 

145 Sleeper, MA________ E 201 Bourgault Rd 4200140 1.15 26.5 
1.15 _ 146_ _ Bourgault, J_ _ _ _____ _ __ ______________ __500_1_00_5 _ ___, __ 24.6 

147 (?odge, P ____ _J:__'!O__El_ourgault Rd 5004001 1.15 26.1 
148 entry deleted 
149 Marshall, C ·_ ___ __ __ _ l ___ E 71 Bourgault Rd I ? I 4.2 1.15 

. .15 I I 32.2 I 1.5 1150 

151 __ -1Iozier, Jr, A___ . __ -- _ W 300 Bourgault~d . 2300050 4.2 

4.21.15 150 Howard, D 
1.15 

_ 152 ~ehrung, R _ __ ___ __ _ E 241 Bourgault Rd __ _ 4200130 4.2 1.15 

__ _l_§:3__ entry deleted _ _____ _____ _ ___ --------+--

154 T_c:,zier, E (bldg 2) _______ _ _ W 300 Bourgault Rd 2300050 1.15 
155 f1_LJ_nter,_W W 161 Bourgault Rd? 3200130 1.15 

1.15 156 'ISJ_ylor, _E,__And_f3r~CJ_n, I_____ W 160 Bourgault Rd ______ 5_00_2_00_4 _ __,. _ __::;.__ 
1.15 157 _ Elourgault_ _____ _ _ _ __ E 100 Bourgault Rd______ .=.:500=-:4.=.:00=-=2:____1,__.:c=-: 

_ 158 _ _ [)ahl, I ____ _ ________ E 140 Bourgault Rd _5_00_4_9_00 __ +-_ 1.15 
'.15 ___ 159 ___ Smith, A ______ .. __________________ E _ l 20 Bourgault Rd __ ? ___ .J---'-

__ 160 ___ Mease, C _______________ . . ... _____ E 180 Bourgault Rd 5004901 .15 
161 _ Lynch, J __ _ __ ______ __ _ _ ... __ E 310 Bourgault Rd(?) 4200030 .15 
162 Privett, AJ EBR 4300020 .15 
----- ------------- ---·--·--- --·---·--

1.15 - lQ:3_ _ ~eepe_r_Bl<:Jgj12_ ____ _ _ EB_R _______________ 4.:.::2:..=00-=-:__14.:.::0'---e---"= 
_l.15 164 Clark. P E 421 Bourgault Rd E 4200000 4.2 

! 65 _ Bourgg. ult Farriil!"_?hCJrlcl_T_r_~s!_~ _ _ _____ -__ 12.l.?_l Hl,\/y_:l_CJ! N ____ 1300000~1_-
l 66 residence ? 4.2 -- ---------- -------- --------- - ----- ----------~---------------- -· 

167 Tozier. A SVR? 2300030 4.2 

--_: ~~ -1:~:~?s~eke:HT_--_ ~ ::~:ff~~:=:== = EE~ t 1! 
17 l residence ? l 01 ? 4.2 

__ _]fl_ __ . ~--~_;_:::_~~_t_~m_o~th_e-=r ~~-=~--~-~-- _ _ E 500 B~~tult Rd --r- !;~;~ 4.2 

Hunter ~~CJ__rf:l___ ______ ___ E 1921 Hwy 106 __ ]400020 

175 'rental ? --=3'-'4~000=2:..=0_--J_.:.:=-c. 
--1-76 -- Kenyan, V -_____ -- N411 AoencyRd(nextdoorto) - 64010 

----
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
.15 
.15 

1.12 
1.12 
1.12 

168 

173 ----·-· 
174 
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5.1 
3.9 

0.6 

166 
167 
168 
169 
170 

- ~~.~ ··-··1---::~ - - :;; --- ---- ------ ---

22.9 6.2 173 ----·---- ----------

16.8 2.5 174 ----- ---------- --- --
14.7 4.3 175 

------- -------------

12.5 6.2 176 

3/28/96 2 28 PM 



Database 
ID Number 

133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 

Skokomish Valley Preliminary Flood Hazard Identification 

FEMA claims paid 

for 12/94 flood 
(Building+Contents $) 

Claims and Damages 
1994 Flood 

damages reported to 
Mason County 

- ------------

$ Estimate of loss 
from Mason County 

Flood hazards 

Flood Water Depth I Overbank 
0-05ft I 0.5-4ft I >\=4ft flow path 

X 

X 
X 

- ·-----+--x 
_______ ] __ x _· +---

X 

X 
X 

X 
---- ---

x 
X 

X 
X 

X 

X 

Historical flow corridor 

and/or 200 ft from 
current river bank 

Preliminary 
Recommendations 

Flood Proofin_g_J Acquisition 

F/L 

F/M 
F/M 

133 
134 
135 

-~~-~-- J;;~ 
138 

-- ~;~ _J -- -- --, ;-: 
----- __ 1_ -------------- ---

x 141 -----·- -~ 
F/H 

F/M 
. FJH' 

____ F/H 
F/fl,1 

F/H 
F/H 

142 
X 143 

l~tt~ 
1413 -- ~~==--=----- _:_:-:·--=-=-- --------- . '---·-------··------- - ----- 148 149 ____________ _ _____ ______ _ _ _____ ____ _ _ __ ___ __ -~ __ _F/H )(_ __ 149 
150 ------------·-··----· ··--------- --- --······-·--·----·-----··· --~---- ------ _ -- ----- ---- __ flt-v! ---- 150 151 X F/M 151 l 5i-- --- ---- - --- . . .. . - X - X - - - . . . F /H x · - 152 153. -·-- -- -----·---- ---·- ·-·------------- ----- ------·--· -----·-···------- ---- ···-·--- ... ----- 153 
154-- ------------ - - . - . . X - - -- .. F/M- . -- 154 155 ___ --- - --- . ·- . - .. - X - -- . - - F/H - X- 155 
156 -- . . . X - . . . .. F/H X 156 -157-. - - - ... . . -- X ---- -·- - .F/H- X 157 --158-- ----- . .. . X . . . - F /H - --X- 158 

- 159 . . . X . . F /H X 159 -- . - . . . . X . . . F/H _ x- _ 160 160 ------~----, --· -~~ ry---=r __ ---i_- - ---161 
162 
163 ------- ---

164 ---·----- ----,---- ----------------------t--
165 

_!Q~_ - ~-
167 
168 

-------- -~------·---+--169 .----- ····-----_-__ 170-:_ 1--- +-- - - +-----

X 
X 

------+--···--· 
X 

------t X --------l-=-=:x-=: ~-------!-- -· ------ t-·- - -- - -

X ,-- -+-x· + - -t - t·-----
---+--~-+ ---------+-------·-- ---- +----- --

X 

-- --+------ -+-- . X ----t·---

X -=r ___ )(_~-----171 

!Z~=-J· ------- - ----+-- --

----·-------- --1 -·-
X 

·--175 -•-- .. ---- -1--176 
X 

-----+ -=r:::>_c- --
x 

----· 

173 
---- --1 -r= X ~ 174 
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X 

_F/H ... __ X ___ 161 
F/H X 162 

F/M 163 
F/M 164 ---- ----

F/M 165 

- -·-· _ Fif-1 166 

£LM _ 167 
F/M 168 

F/H (22 X 169 
F/M 170 

F/t-J 171 
F/H X 172 
F/H X 173 ---------- -

F/M 174 
F/H 175 
F/H _mx 176 
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Database 
ID Number 

221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 

Warren, D 
Bush, W 
Miller, D 

Property Owner 
Name 

Shaker Church 
Kenyon, L __ 
Miller, J 
Wilbur, B 
Cook, S 
Wilber.N 
Allen, M 
N_alley <::ornpound ~1 
Nalley Compound #2 _ 
Nalley Compound #3 

Nalley Compound #4 _ 
Nalley Compound #5 .. 
Cooper. H, Gouley,_M __ 
Johrs, D 

---------!-

Skokomish Valley Preliminary Flood Hazard Identification 

1--· -- -·-·--------. 

Parcel-Owner Data Depth/Elevation Data 

Address 
Tax Map Parcel 

ID Number 

Range 

Townsh_ip 
Section Comments 

- -----+--------+---------

Ground 

Surf. Elev. 
(NGVD) 

Predicted depth 

of water during 
lOOyrflood 

·--- 1-------- ·----- -I------------

221 
222 
223 

I- ---·--+-- ___ 224 ----------1--
225 

...... ------·- -+-·--·-·-· ·------1------1-----· __ ,226 

-- --- -------1-

----------- ,227 
228 
229 

- -------+----------- _, 230 
231 

---t------- -------· --- - --- ~~ 
----- -- 235 

------,==---=~--- == ;;~ 
--- ----+----+-------- •----·- ---- 236 ~23i 

------+-- ----------! -!--------! -~--

1--- ·--- -----+--------
·-------- --------+---· --------------+ ------!------- ---+---------- ---- - ' 

- --- ~- +--~----·---+-----

---- -----+-- -----------

-- -------+----------- -·-------
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Database 
ID Number 

221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 

- .. -·--------
237 

Skokomish Valley Preliminary Flood Hazard Identification 

FEMA claims paid 

for 12/94 flood 
(Building+Contents S) 

-· 

Claims and Damages 
1994 Flood 

damages reported to 
Mason County 

S Estimate of loss 
from Mason County 

- --- ------··-----+----·- - ------~-----------

----- ·-···--------- ---·· 

Flood hazards 

Flood Water Depth I Overbank 
0 - 0 5 ft I 0.5 - 4 ft I > \= 4 ft flow path 

---·--+-
·--.. -----+----·--+- ·--~-

Historical flow corridor 

and/or 200 ft from 
current river bank 

---------+· -----+----+------+-

Preliminary 
Recommendations 

Flood Proofing_\ Acquisition 
(2) X 221 
(2) X 222 

_ ---- ___ (2) .x -- 223 
-- (2) _ )(____ ;24 

__ __ _ _ (2) _ X 225 
,___ _ . ______ (2) X ~ ~ 

___ (2) X ___ 227 
_______ C2) x _ 228 

__ __ (2) X _ 229 
·-----·~·· (2) X __ 230 

____ ..@._X _ 231 
__ mL_ 232 

__________ (2) X _ 233 
________ (2) x __ 234 

__Q2_L__ 235 
-------~+-· 2) X 236 

(2) X 237 

- - 1Notes: -----·=-=-- ( l) Property owner requl3sted participation; requests p~d by Mason County cment of Community Tlc:ipment t=~=- ~----- -f-~------+ ----

----·+ --- ---- ---- -+----· ··--·----------t ---· +---·------ -+---· ·----------+------------+ .. ---------1---, 

-------+------------+-- ----- I 

- ~---~--~- (2)Properties incilJded r:iJ:~gu __ es} f.rom _-!!m Park, Directoi:,_f'J_atural Resources, :r:_mish Trlr9, letter 1ated Mar 18, 1996 t-:-====- --=--=--== __ ::::::-___ =-=1_-1 
_ ---. ___ This table lists habitable structures identified using l) Mason County assessor's records, listed by land use and real property, 2) "Mason County Floo<l= ________ =.+=. Damages Address List for Residents Who Received Flood Damage" (during the 12-94 flood), 3) "Mason County Damage Assessment Tour Lists", (from the j·~ --·-- 12-94 flood), 4) FEMA National Flood Insurance Program Claims List (dates of loss 12/1 /94-12/31 /94), 5) Mason County assessor's maps,andQ)_ locatlon vlslt---s - -

---- --- -- ----- ·--l-------- ___ _,_ _ _, 

_________ and Interviews with local residents. Additional structures may be added to the table and hazards Identified using the same .depth ansJ flowpath criteria. _ _::._J ______ ·----+--. ·-·-~· Implementation of any recommendation presented In this table Is contingent upon voluntary participation by property owners. :=r-~------·- A detailed flood audit Is planned to be conducted by the US Army Corps of Engineers and will assess flood proofing options for individual structures In more _, __ -.... --- ~~~a;~:~~~t?~~g ber:::~~s~~ following alternatives::::orary closures, rin leevees,_:alls, fil~or future c::~ctlsin~=:t~tr~ctures, 1---- · 
f----------~od proofing is recommended for all structures in the Skokomish River Valley. Ent_ries !!:1. above table where the flood proofin__g_ colufll_n_is__l::)lgi:,~ CJr(cl_structures ______ _ 

where exact location Is unknown. ~ E - {----------- ------~--- ----.... ~--~ -·-·- ~--- -- __ ~---.·.---.·.-= --·.=.-. ---- ·---- ·---·-. ·-----=·-· --.- --------+ !Table Abbreviations: 
_ _____ ___ l"SVR" = Skokomish Valley Rd (addre_ss number unknow "fld id".= identified during Interviews with valley residents _______ ___ ___ _ _ _____ · ~1----- · _ -----L-"BFR" = Bambi Farms Rd (address number unknown) "entry deleted"= duplicate resldentitlal Identification deleted 

"EHR"= Eells Hill Rd (address number unknown) "fl.19" = parcel ID numberJ:::= I I ___ ·--·- _ .. - f · _ "WBR" = West Bourgault Rd (address number unknown "F/L" = low hazard, flood proofln recommended 
"EBR" = East Bourgault Rd (address number unknown) "F/M" = medium hazard, flood proofing recommended.___ _ _______ . 

-·----~·------ ·-------

.. --+-·-- -·------.-•--· 

"101" = Highway 101 (address number unknown) "F/H'' = high hazard, flood proofing recommended 
"outside topo" = elevation data not available. outside coverage of map r I I 
"exact loc. unkn." = exact location of house within indicated parcel unknown, --i-=--- r-= -___ --:..l _ 

or exact location of (new) parcel unknown 

1-.-·---·-

Page 12 of 12 3/28/96 2:28 PM 


