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Foreward

Knowl edge and un der stand ing of the in ter ac tions be tween nat u ral sys -
tems and hu man sys tems can lead to a re duc tion in pol lu tion of the en vi -
ron ment.  The place where pol lu tion is gen er ated, lo cal land use, is the
place where so lu tions need to be found.  Given knowl edge and sup port,
cit i zens can solve their own en vi ron men tal prob lems.  This work book is
ded i cated to that pur pose.

Some of the in for ma tion for this work book came from years of ob ser va -
tion and as sis tance to lo cals in volved in wa ter shed plan ning and im ple -
men ta tion. It is im por tant that as many peo ple as pos si ble hear of the
suc cesses of oth ers, es pe cially those lo cal ef forts that have such a great im -
pact re duc ing pol lu tion and im prov ing hab i tat.  Please send in les sons
learned so this work book can be up dated with new and in no va tive ways
that are found to deal with wa ter shed res to ra tion.  Pro cesses and pro jects
that are found to work can be sent to:

Wa ter shed Man age ment
Wa ter Qual ity Pro gram
WA State De part ment of Ecol ogy
P.O. Box 47600
Olym pia, WA 98504-7600
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Chap ter 1. Wa ter shed Planning as Pro cess

Some of the most suc cess ful ef forts at solv ing en vi ron men tal prob lems
have hap pened through lo cal wa ter shed plan ning pro jects. Since most en -
vi ron men tal prob lems orig i nate as lo cal land use is sues, it makes sense that 
lo cal ef forts should be the pri mary means of de ter min ing ways to con trol
land-use gen er ated pol lu tion.  This work book adapts those ef forts and
pres ents a wa ter shed plan ning pro cess that has been used through out
Wash ing ton State by lo cal en ti ties who have suc cess fully bat tled wa ter
qual ity prob lems. 

How ever, this work book can be ap plied to most en vi ron men tal prob -
lems that re quire lo cal in volve ment.  Prob lems of flood con trol, wa ter
quan tity, to tal max i mum daily load ing (TMDLs) of pol lut ants, and fish or
shell fish res to ra tion  ac tiv i ties are ex am ples of such en vi ron men tal prob -
lems solv able through lo cal wa ter shed plan ning.  The plan ning pro cess for 
each ac tiv ity has re lated el e ments.  De veloping a gen eral pro cess that can
be con verted into the var i ous ap pli ca tions is the idea be hind this work -
book.  That is why this work book is made to be as uni ver sally ap pli ca ble as 
pos si ble.

In Ap pen dix  A1,  var i ous wa ter shed plan ning ac tiv i ties are listed, with
sug ges tions on how the chap ters in this work book can be used to ful fill
those rel e vant ac tiv i ties.  For ex am ple, Chap ter 400-12 Wash ing ton Ad min -
is tra tive Code, Lo cal Con trol of Nonpoint Source Pol lu tion, is the wa ter -
shed plan ning pro cess pro mul gated by the Puget Sound Ac tion Team
(pre vi ously Puget Sound Wa ter Qual ity Au thor ity).  400-12 is very ex plicit
in its wa ter shed plan ning re quire ments.  The in for ma tion in this work -
book can be eas ily ap plied to help ful fill those re quire ments.  The same is
true for wa ter re source plan ning, and flood con trol plan ning.
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Wa ter shed Planning as Lin ear Pro cess 
His torically, land use plan ning was a very lin ear pro cess. An agency iden ti -
fied goals, ob jec tives, prob lem state ments, and ac tions to solve prob lems. 
Then the plan sat on some one’s shelf.

Ob vi ously there were nu mer ous prob lems with lin ear plan ning:
1. Peo ple af fected by some one’s plan ning were rarely part of the pro -

cess; 
2. Planning was done in a vac uum, with out in put from in ter ested

par ties be ing af fected;
3. The lin ear plan ning model was not in ter ac tive, and thus af fected

par ties were dis en fran chised:
4. There was lit tle co or di na tion with other plan ning ef forts;
5. De ci sion-making was cen tral ized by “ex perts,” or those who

thought they knew best;
6. Prob lems were not re solved by the lim ited so lu tions.

Be cause those who would be im pacted by im ple men ta tion of the plan
were not con sulted, there was no own er ship for the out come.  That be ing
the case, af fected par ties re sisted im ple men ta tion ef forts.

This work book pres ents a step-by-step wa ter shed plan ning pro cess
and a for mat for work ing col labor atively with all par tic i pants in ter ested in
a par tic u lar wa ter shed.

The Nisqually River Wa ter shed Man age ment Plan
- A Cir cu lar Model 
In con trast to the lin ear model of plan ning, a new model for wa ter shed
plan ning was in sti tuted in Wash ing ton State with the ad vent of the
Nisqually River Man age ment Plan. l   In re sponse to Leg is la tive di rec tion,
the Wash ing ton State De part ment of Ecol ogy es tab lished “ad vi sory com -
mit tees to pro vide tech ni cal as sis tance and pol icy guid ance” in the prep a -
ra tion of an “over all man age ment plan” for the Nisqually River. As
man dated, mem ber ship was com posed of in di vid u als rep re sent ing the in -
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ter ests of fed eral, state, and lo cal gov ern ment en ti ties, ag ri cul ture, for estry, 
the Nisqually In dian Tribe, other prop erty own ers, and en vi ron men tal ists.
The pro cess con sisted of two ad vi sory com mit tees, a pol icy ad vi sory com -
mit tee (the Steering Com mit tee), and a Tech ni cal Ad vi sory Com mit tee.

The Steering Com mit tee was the de ci sion-making body. To fos ter a
better un der stand ing of the river sys tem and its re sources, mem bers went
on five field trips be tween Jan u ary and May 1986. Each field trip pro vided
com mit tee mem bers with a better un der stand ing of the area to be man -
aged, and with an on-the-ground in sight into spe cific ar eas of man age -
ment con cern. Ed u ca tion of the com mit tee mem bers played a piv otal role
in the plan ning pro cess.

Tech ni cal re ports to the steer ing com mit tee, com bined with staff re -
search and pub lic tes ti mony, iden ti fied sev eral im por tant is sues and con -
cerns rel e vant to the river and its ba sin. The Nisqually River is the fifth
larg est river en ter ing Puget Sound and pro vides fifty per cent of the dis -
charge into the South Sound be low the Ta coma Nar rows.  Even though
wa ter qual ity mon i tor ing pro grams were in ad e quate, many prob lems were 
known to ex ist.  The prin ci pal pol lu tion source was dairy waste. How ever,
many cor ri dor land own ers were pri mar ily con cerned with flood ing, which 
was ex ac er bated by for est prac tices. The prin ci pal ana dro mous fish man -
age ment prob lems are low flows and stream block ages.

Armed with in for ma tion, the steer ing com mit tee adopted draft man -
age ment pol icy rec om men da tions to Ecol ogy for a Nisqually River Man -
age ment Plan.  The plan en tailed wa ter qual ity, wa ter quan tity, flood
con trol, fish man age ment, and other el e ments found within a wa ter shed.  
Ecol ogy ap proved it in Feb ru ary, 1987.  This pro cess was tre men dously
suc cess ful. 

The Nisqually River Pro ject was a pi o neer ing ef fort by Wash ing ton
State in ba sin plan ning.  The Nisqually pro ject showed that cir cu lar plan -
ning was fruit ful.  Wa ter sheds are a func tional pro cess, in the sense that all 
in ter ests in ter act and af fect all other in ter est.  The pro cess of in ter ac tion of
both the nat u ral and built en vi ron ments can not stop or start any where. 
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Wa ter shed Planning as Func tional Pro cess 

Each of the el e ments within the func tional pro cess, shown in the graphic
above, will be given con sid er ation in a chap ter. This work book will show
ways in which wa ter shed plan ning can be ac com plished, given the unique 
na ture of ev ery wa ter shed by al low ing for di ver sity in goal set ting, de ci -
sion mak ing, and im ple men ta tion.
There are a num ber of rea sons why lo cal wa ter shed plan ning is the pre -
ferred ap proach to solv ing wa ter shed prob lems: 2

1. The wa ter shed is a geo graphic re gion es tab lished by phys i cal
bound aries.

2. Wa ter shed plan ning is log i cal for eval u at ing the bi o log i cal and
phys i cal link ages of up land and down stream ac tiv i ties be cause
within the wa ter shed they are linked through the hydrologic cy -
cle.

3. Wa ter shed plan ning is ho lis tic.
4. The wa ter shed ap proach has strong eco nomic logic, since land use 

ac tiv i ties can be linked to the cost of im ple men ta tion.
5. The wa ter shed pro vides a frame work for an a lyz ing the ef fects of

hu man in ter ac tions with the en vi ron ment. By eval u at ing wa ter -
shed im ple men ta tion ef forts, needed changes in the so cial sys tem
can be iden ti fied.

6. Lo cal com mu ni ties de cide what works best for them, through an
ed u ca tion and con sen sus build ing pro cess in a wa ter shed man age -
ment com mit tee.

7. The wa ter shed ap proach can be in te grated with or be part of pro -
grams in clud ing for estry, soil con ser va tion, ru ral and com mu nity
de vel op ment, growth man age ment, and ag ri cul tural sys tems.
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In wa ter shed plan ning as func tional pro cess, there is, in ef fect, no dis tinc -
tion be tween plan ning and im ple men ta tion, and no dis cern ible place
where you can say this pro ject has stopped. That does not mean that this
pro cess leads to per pet ual plan ning, which is a vi a ble com plaint.

 Planning is de vel op ing and im ple ment ing a strat egy for iden ti fy ing
and prioritizing is sues to be solved, whether that is sue is to cor rect a prob -
lem, pre vent a prob lem, or main tain the sta tus quo.

Wa ter shed plan ning at the com mu nity level is an ed u ca tional pro cess
for the cit i zens and agen cies in volved. By rec og niz ing this ed u ca tional en -
vi ron ment, ef fec tive plan ning, co op er at ing, and learn ing oc cur.  The learn -
ing pro cess un der lies the ed u ca tional pro cess par tic i pants go through in
wa ter shed plan ning. Thus, ed u ca tion per me ates ev ery as pect of the func -
tional wa ter shed plan ning pro cess. This is what makes lo cal plan ning and
prob lem solv ing so pow er ful.

With in creased learn ing about the wa ter shed, the com mu nity be gins to 
think in new ways.  Per spec tives change from an in di vid ual’s back yard to
a land scape, and the re sult is a new un der stand ing of the in ter re la tion -
ships of the phys i cal prop er ties within the wa ter shed.  Be cause of the hu -
man im pacts on the nat u ral en vi ron ment, wa ter sheds need to be
man aged.  Man age ment be gins with a plan, one that is co op er a tively de -
vel oped.
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Chap ter 2. Wa ter shed Char ac ter iza tion

Def i ni tion: Through lit er a ture re search about the wa ter shed, his tor i cal per spec -
tives (sto ries), and tech ni cal re ports, wa ter shed man age ment com mit tees learn
about the com mu nity, land uses, and the wa ter shed. 3

In tro duc tion 
Taking in ven tory is a cru cial first step in iden ti fy ing prob lem ar eas, and for 
de vel op ing base line in for ma tion for use about your wa ter shed. This chap -
ter is about the pro cess of col lect ing in for ma tion for a wa ter shed char ac ter -
iza tion re port. A wa ter shed char ac ter iza tion re port is wholly de scrip tive.
Just de scribe the wa ter shed, what it looks like his tor i cally, sea son ally, or on 
a cer tain day. The de scrip tion will change with time, but it is im por tant to
cre ate a de scrip tion for base line.  

Use of GIS
Geo graphic In for ma tion Sys tem (GIS) links geo graphic data, the lo ca tions
of sam pling sta tions, shore lines, stream cor ri dors, forestlands, or other
lines, points, and ar eas with de scrip tive data. As more knowl edge is
gained in ways of us ing GIS ca pa bil i ties, more at ten tion is given to it. GIS
is used most fre quently as a map ping tool. The data can be an a lyzed and
pre sented on a va ri ety of scales and for mats, in clud ing maps.

GIS can be used by wa ter shed plan ners as a valu able de ci sion mak ing
tool. For ex am ple, by link ing and re lat ing in for ma tion about cer tain
streams, the prev a lent land use, and the de gree of slope within a wa ter -
shed, GIS can help es ti mate the prob a bil ity of streambank ero sion at var i -
ous sites. 

GIS can be time con sum ing and ex pen sive to com pile and op er ate. 
Most lead agen cies lack the nec es sary funds to cre ate their own geo -
graphic in for ma tion sys tems from scratch, and in stead use ex ist ing data
sets to an a lyze wa ter shed con di tions and trends. 4

Gathering In for ma tion
Gathering in for ma tion usu ally starts with phone calls to agen cies with a
vested in ter est in your wa ter shed. Tech ni cal ex perts are of ten will ing to
share their in for ma tion, to help de ter mine what ad di tional in for ma tion is
needed, and where it can be gath ered. A ded i cated tech ni cal ad vi sory
com mit tee will help com pile the in for ma tion and trans late it into use ful
Eng lish.

Some times the wa ter shed man age ment com mit tee re quests in for ma -
tion that is not avail able.  Then some pri mary gath er ing needs to take
place. Time, funds, and plan ning ob jec tives should be con sid ered when
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de ter min ing the con tent and level of de tail of field work. There are some
work books avail able that will help in field gath er ing ef forts. One such
book, De scribing Eco sys tems in the Field, is par tic u larly help ful. 5

Usually, when you re quest wa ter shed char ac ter iza tion in for ma tion
from an agency, it will come in a form that needs to be at least ed ited, or
some times even trans lated.

The Char ac ter iza tion Re port
The wa ter shed char ac ter iza tion gives the reader a snap shot pic ture of
what the wa ter shed looks like on a cer tain date. It is im por tant to note that 
the pic ture will change from day to day, so the char ac ter iza tion should
never be taken as fixed. This is one rea son why re view and eval u a tion are
so im por tant for wa ter shed plan ning and pro tec tion.  Make sure you have
enough in for ma tion to eval u ate the health of your wa ter shed over time.

With out an ad e quate de scrip tion of your wa ter shed, the plan ning pro -
cess can be bi ased.  Agencies that re view your plan ning doc u ment will
com ment more of ten on the wa ter shed as sess ment than on any other part
of the plan.

A wa ter shed con tains most el e ments of cul ture and na ture.  De scribe
the bi o log i cal en vi ron ments, the phys i cal con di tion, in fra struc ture, in sti tu -
tional struc ture, hu man cul ture, and ex ist ing en vi ron men tal pro grams in
as much de tail as pos si ble.  The next page lists fea tures you should de -
scribe:
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How do you de ter mine the suf fi cient con tent and level of de tail in the
de scrip tion to make the char ac ter iza tion re port a use ful doc u ment? The
ob jec tive of the plan ning pro cess will help.  Some times you sim ply do not
have in for ma tion about a sys tem, and that is okay. Fill ing in the gaps of a
wa ter shed char ac ter iza tion of ten be comes a rec om mended ac tion iden ti -
fied in the fi nal wa ter shed plan.

A reader should be able to un der stand how all the sys tems in a wa ter -
shed af fect each other.  Link ages have to be made. For ex am ple, if shell fish
beds are neg a tively im pacted, the char ac ter iza tion should pro vide enough
in for ma tion to ei ther doc u ment the source of the prob lem, or to strongly
in tuit a link to the source of the pol lu tion.  Cre ating link ages be tween the
dif fer ent sys tems within the wa ter shed is a dif fi cult task, yet is a key part
in the wa ter shed plan ning pro cess for cre at ing so lu tions to wa ter shed
prob lems. 
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NAT U RAL SYS TEMS

PHYS I CAL SYS TEMS
q Sur face wa ter

q qual ity
q quan tity

q Ground wa ter
q qual ity
q quan tity

q An i mals
q unique spe cies
q mi gra tion routes

q Plants
q unique spe cies
q spe cial hab i tats

q Fish
q For ests
q Ri par ian zones
q Wet lands
q Air qual ity
q Cli mate
q Soils
q Min erals
q Ge ol ogy
q Hy drol ogy 

q Wa ter ways
q Wa ter bod ies

q To pog ra phy
q Unique phys i cal fea tures
q Other

HU MAN SYS TEMS

IN FRA STRUC TURE
q Cities
q Towns
q Roads and Rail roads
q Util ities
q Dams
q Land fills
q On-site sys tems
q In dus try

SO CIAL STRUC TURE
q Eco nom ics
q Pol i tics
q Growth and De vel op ment
q Land Use
q Rec re ation
q Ju ris dic tions
q His tor i cal Re sources
q Cul tural Re sources



Chap ter 3. Wa ter shed Man age ment Com mit tees

In tro duc tion 
A key el e ment to suc cess ful lo cal wa ter shed plan ning is to form com mit -
tees made up of lo cal in ter ests. Peo ple who live, work, play, and own com -
merce of some sort are the ones who will ul ti mately need to solve their
own com mu nity prob lems. One of the grand mis con cep tions of reg u la tory 
agen cies is that lo cal prob lems can be solved with a cen tral ized de ci sion
mak ing pro cess.  En vi ron men tal deg ra da tion is a lo cal land use is sue that
can have re gional ram i fi ca tions.

Se lecting com mit tee mem bers for the two main com mit tees that truly
rep re sent the wa ter shed is an im por tant task for the lead agency.  A Tech -
ni cal Ad vi sory Com mit tee can be very help ful in de ci pher ing the tech ni cal 
jar gon gen er ated in a char ac ter iza tion re port.  The sec ond com mit tee is the 
Wa ter shed Man age ment Com mit tee. This is a de ci sion-making body made 
up of mul ti ple in ter ests within the wa ter shed. It be comes cru cial to the im -
por tance of a suc cess ful wa ter shed plan ning and im ple men ta tion ef fort
sim ply be cause any im ple men ta tion ef forts to im prove the qual ity of the
en vi ron ment will af fect the mem bers of the wa ter shed com mu nity. Hav ing 
the com mu nity agree to im ple men ta tion through rep re sen ta tion of its
mem bers is an es sen tial in gre di ent for any plan ning en deavor.

The lead agency needs to an swer these ques tions in de cid ing on com -
mit tee for ma tion:

n What pro cess should be used to re cruit mem bers?
n What should the com mit tee struc ture look like?  Should the 

com mit tee de cide on their own struc ture?
n What is a man age able com mit tee size?
n Who should par tic i pate from lo cal gov ern ment?
n How do we en sure that “af fected par ties” will have their say?
n Un der what con di tions should we use an ad vi sory com mit tee?
n At what points in the pro cess should the gen eral pub lic be in -

volved, and how will we do this?
n Who should fa cil i tate com mit tee meet ings?

Use these ques tions for a start.  Oth ers will arise as you move through the
pro cess.  It is im por tant to de velop your strat egy be fore you con tact po ten -
tial mem bers. Not hav ing an swers to ques tions they will prob a bly ask can
lead to an ap pear ance of con fu sion. That is not a healthy way to start a wa -
ter shed plan ning pro cess.
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Lead Agency
Ev ery wa ter shed plan ning ef fort re quires an agency to per form work and
co or di na tion. This Lead Agency usu ally re ceives the grant or other money
needed to de velop the wa ter shed plan and ded i cates staff time for the
plan ning ef fort. 
The lead agency:

n Ad min is ters the grant or other fund ing;
n Hires staff or con sul tant to per form the work;
n Co or di nates and over sees the plan ning pro cess;
n Sched ules com mit tee meet ings and per forms other tasks for the

com mit tees;
n Over sees the doc u ment re view pro cess;
n Ne go ti ates im ple ment ing agency con cur rence and com mit ment,

and
n Co or di nates de vel op ment and im ple men ta tion of the wa ter shed

plan.

The Lead Agency also com pletes the en vi ron men tal check list as part of the 
State En vi ron men tal Pol icy Act (SEPA), once the plan is writ ten but not yet
fi nal.  Co or di nating the SEPA re view takes time and it should be sched uled 
in the re view pro cess.

Co or di na tion with other re source or en vi ron men tal man age ment agen -
cies is es sen tial to pre vent var i ous agen cies from per form ing re dun dant
work.  Co or di nating staff time, ef forts, and pro grams saves time and
money, in creas ing chances of suc cess when funds are lim ited.

The lead agency also plays an other ex tremely im por tant role, ed u cat -
ing com mu nity and com mit tee mem bers on en vi ron men tal is sues, prob -
lems to over come, and im ple men ta tion pro cesses. This can have very
far-reaching and pos i tive ram i fi ca tions.  It also needs to in form other gov -
ern ment agen cies of the dif fi cul ties wa ter shed com mu nity mem bers face
in try ing to solve en vi ron men tal prob lems. This face-to-face com mu ni ca -
tion can lead to con flict res o lu tion be tween these agen cies and cit i zens.

Most of ten, the lead agency will cre ate a team of ex perts to per form the 
work.  Typ i cal team mem bers in clude a plan ner, ed u ca tor, tech ni cian, and
an ad min is tra tor to care for the bud get and pa per work.  If the Lead
Agency can not per form the work, con sul tants will be hired.  How ever, the
qual i fi ca tions for the in di vid u als per form ing the work re main the same. 
The in di vid u als must be ded i cated to work ing with com mu nity mem bers,
have skills in plan ning, fa cil i ta tion, writ ing, and pa tience.
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Tech ni cal Ad vi sory Com mit tee
Tech ni cal Ad vi sors are “ex perts” in tech ni cal is sues found in a wa ter shed. 
They can be of im mense value to staff and the Wa ter shed Man age ment
Com mit tee, not as de ci sion mak ers, but as con sul tants who pro vide in for -
ma tion and rec om men da tions for wa ter shed man age ment com mit tee de -
ci sions. 
Ex perts can:

n Eval u ate tech ni cal needs;
n Trans late tech ni cal jar gon;
n Help eval u ate po lit i cal needs;
n Pro vide in for ma tion ex change and train ing to the lay per son;
n Per form tech ni cal tasks re quested by the com mit tee;
n Iden tify spe cific prob lems ar eas and gen eral prob lem con di tions,

and
n Help de ter mine tech ni cal so lu tions when nec es sary.

A ded i cated Tech ni cal Ad vi sory Com mit tee can gather in for ma tion and
com pile it into a wa ter shed char ac ter iza tion re port, sav ing the lead agency 
time and ef fort.  When work ing as a com mit tee, mem bers can un der stand
the in ter re la tion ships within the wa ter sheds more readily than if some one
were do ing it alone.  

An other way to use tech ni cal ex perts is to call on them in di vid u ally as
needed.  An in di vid ual can be more flex i ble than a com mit tee, and can
come to the beck and call of the Wa ter shed Man age ment Com mit tee when 
needed.  Some times tech ni cal com mit tees are called only when needed
and the ex pert does not have to at tend reg u larly sched uled meet ings. 
There are a va ri ety of ways to use tech ni cal help.  Ul ti mately the Lead
Agency and Wa ter shed Man age ment Com mit tee should de cide on the
best method for them.

Who should be tech ni cal ad vi sors? Con sider:
LO CAL GOV ERN MENT
Planning De part ment ___________________
Pub lic Works ___________________
Soil and Wa ter 
Con ser va tion Dis trict ___________________
Elected Of fi cials ___________________
En vi ron men tal Health Staff ___________________
Build ing De part ment ___________________
School Dis trict ___________________
Well Drillers and Wa ter 
Pur veyors ___________________
En gi neers ___________________
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STATE GOV ERN MENT
Dept. of Ecol ogy ___________________
Dept. of Fish and Wild life ___________________
Dept. of Health ___________________
Dept. of Ag ri cul ture ___________________
Dept. of Nat u ral Re sources ___________________
Dept. of Trans por ta tion ___________________
Uni ver sities ___________________

TRIBES
Fish eries ___________________
Wa ter Qual ity ___________________

FED ERAL GOV ERN MENT
U.S. For est Ser vice ___________________
Nat u ral Re source Con ser va tion 
Ser vice ___________________
EPA ___________________
Bu reau of Rec la ma tion ___________________
Dept. of Trans por ta tion ___________________
U.S. Geo logic Sur vey ___________________
Fish and Wild life Ser vice ___________________
Mil i tary ___________________
Other ___________________

The ul ti mate role the Tech ni cal Ad vi sory Com mit tee plays should be
up to the lead agency and the Wa ter shed Man age ment Com mit tee. As ex -
perts and con sul tants, this tech ni cal group has an im por tant role to play,
and own er ship in the out come of the plan ning pro cess. The wa ter shed
plan ning pro cess is the per fect arena for tech ni cal is sues. 

Wa ter shed Man age ment Com mit tee
This com mit tee is the cap stone group for any suc cess ful lo cal wa ter shed
plan ning ef fort. Me tic u lous care must be taken to as sure  rep re sen ta tion of
all af fected par ties within a wa ter shed. There is a wa ter shed com mu nity
made up of gov ern ment agen cies, tribes, res i dents, in dus try, com mer cial
en ter prises, and other in ter ests who all have a stake in the out come of a
wa ter shed plan. Sim ply put, know your wa ter shed and the com mu nity
therein. There are sev eral con sid er ations that af fect com mit tee size and
struc ture.  Ask your self the fol low ing ques tions:
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What is the com po si tion and size of this wa ter shed?  ur ban, sub ur ban, or
ru ral? __________________________________________________________

_______________________________________________________________
_______________________________________________________________

What are the gov ern ment ju ris dic tions and which land is pub licly owned? 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________

What is the amount and type of pri vately owned land? _______________
_______________________________________________________________
_______________________________________________________________

What are the types of com mer cial ac tiv i ties: farm ing, in dus try, shop ping
cen ters, for estry? ________________________________________________

_______________________________________________________________
_______________________________________________________________

What are the gen eral en vi ron men tal con cerns? ______________________
_______________________________________________________________
_______________________________________________________________

What else do you want to know about the wa ter shed? _______________
_______________________________________________________________
_______________________________________________________________

What is the cur rent po lit i cal cli mate? _______________________________
_______________________________________________________________
_______________________________________________________________

What are the mar ginal in ter ests within the wa ter shed? _______________
_______________________________________________________________
_______________________________________________________________
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Once you have an idea of the com po si tion of the wa ter shed, com mit tee
mem ber ship can start to take shape. There are usu ally a large num ber of
po ten tial mem bers, but get ting some one to com mit to 18 months of meet -
ings is not easy. For now, start list ing po ten tial mem bers. 

COUNTY GOV ERN MENT 
(What is the most ap pro pri ate mix of staff and of fi cials?)
Planning ___________________
Health ___________________
Pub lic Works ___________________
Coun cil/Com mis sion ___________________
County Ex ec u tive ___________________
Planning Com mis sion ___________________

CITY GOV ERN MENT 
(Who is the most ap pro pri ate con tact from city gov ern ment for the
man age ment com mit tee? Con sider a wa ter shed that has more than
one city.)
Planning ___________________
Pub lic Works ___________________
City Man ager ___________________
City Coun cil/Mayor ___________________

TRIBE(S) ___________________
(Are there more than one?) ___________________

AF FECTED/IN TER ESTED  PARTIES
Com mer cial Farms ___________________
Non-commercial Farms ___________________
De vel opers/Re al tors ___________________
En vi ron men tal Groups ___________________
Recreationists ___________________
Com mer cial/In dus try ___________________
Res i dents “At Large” ___________________
Prop erty Owners ___________________
Ed u ca tors/stu dents ___________________
Other ___________________
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SPE CIAL PUR POSE DIS TRICTS
Sewer ___________________
Wa ter ___________________
Drain age ___________________
Diking ___________________
Con ser va tion ___________________
Flood Con trol ___________________
Ports ___________________
River Im prove ment ___________________
Other ___________________

COUN CIL OF GOV ERN MENTS ___________________
STATE AGENCIES (To be in cluded as ap pro pri ate)

Nat u ral Re sources ___________________
Fish and Wild life ___________________
Health ___________________
Ecol ogy ___________________
Trans por ta tion ___________________
Parks and Rec re ation ___________________
Ag ri cul ture ___________________
Co op er a tive Ex ten sion ___________________
Puget Sound Ac tion Team
(for Puget Sound Wa ter sheds) ___________________
Uni ver sities ___________________

FED ERAL AGENCIES (To be in cluded as ap pro pri ate)
NRCS ___________________
For est Ser vice ___________________
Trans por ta tion ___________________
Park Ser vice ___________________
Fish and Wild life ___________________
Mil i tary ___________________
US Geo logic Sur vey ___________________
En vi ron men tal Pro tec tion Agency ___________________
Other ___________________

Wa ter shed Man age ment Com mit tee mem bers should be able to rep re sent
the full range of in ter ests within their lo cal gov ern men tal en tity, tribal, or
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in ter est group.  It is im por tant that they have the au thor ity to make de ci -
sions that will af fect their con stit u ents and the wa ter shed com mu nity.  

The Com mit tee as a Part ner ship

An im por tant part of com mit tee func tion is to de velop a sense of au ton -
omy and self di rec tion.  A num ber of steps can as sure this.  As a start ing
point, the lead agency should:

n De ter mine and re cord ground rules, de ci sion-making pro cesses,
and con flict res o lu tion pro ce dures;

n Keep re cords of at ten dance and min utes in ac cor dance with Open
Pub lic Meet ings Act;

n Pre pare work plan, sched ule, and bud get;
n Pre pare roles and re spon si bil i ties of com mit tee mem bers;
n Pre pare a strat egy for pub lic par tic i pa tion and ed u ca tion;
n Cir cu late writ ten in for ma tion on pro cess to lo cal gov ern ments, fed -

eral agen cies, plan ning and health agen cies, tribes, af fected par ties,
and gen eral pub lic.  Pro vide and en cour age pub lic re view and in -
volve ment.

The lead agency should be pre pared prior to the first com mit tee meet ing
so that it can re view and ap prove el e ments of the pro cess that af fect them.  
A great re source for help ing to de velop com mit tee au ton omy is the set of
guid ance doc u ments from the Know Your Wa ter shed Cam paign co or di -
nated by the Con ser va tion Tech nol ogy In for ma tion Cen ter. In their bro -
chure, Build ing Lo cal Part ner ships, they have iden ti fied sev eral key steps
to ward build ing suc cess ful part ner ships. 6  They are:

1. Es tab lish a sense of need and di rec tion;
2. Se lect part ners (com mit tee mem bers) based on ex ist ing and po ten -

tial skills, not per son al i ties;
3. Pay par tic u lar at ten tion to the early meet ings and ac tiv i ties;
4. Set some ground rules;
5. Start with a few short-term tasks that have a good chance for suc -

cess;
6. Chal lenge the group reg u larly with fresh facts and in for ma tion;
7. Spend time to gether out side of for mal meet ings, for ex am ple go

on field trips; and
8. Use the power of pos i tive feed back, rec og ni tion and re ward.

Com mit tee Ground Rules

Prior to full-fledged com mit tee work, the lead agency should set the stage
for dis cus sion by de vel op ing, with com mit tee re view and ap proval, a set
of ground rules.  This helps ev ery one un der stand what is ex pected of
them as com mit tee mem bers and as wa ter shed neigh bors try ing to solve
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prob lems to gether.   Here are some sam ple ground rules com piled from
sev eral wa ter shed plan ning ef forts:
Com mit tee Mem ber ship:

n Main tain re spect for the group and in di vid u als within it;
n Cre ate an at mo sphere for ef fec tive con sid er ation of op tions;
n Sup port the pri mary pur poses of the group;
n Main tain fo cus on is sues, not in di vid u als;
n Rec og nize the value of pre sent ing dif fer ent ideas and per spec tives;
n Pro vide an op por tu nity for each per son to talk;
n Give full at ten tion of the group to the per son who is speak ing;
n Re serve side dis cus sions for breaks or af ter meet ings; and
n Re spect the voice of the Chair; the chair’s au thor ity de rives from

and rep re sents the group.
Making de ci sions:

n En sure that all crit i cal ques tions are ad dressed;
n Cre ate an at mo sphere for mak ing ef fec tive choices;
n Make choices that all par tic i pat ing par ties can sup port;  and
n Cre ate a solid foun da tion for the Wa ter shed Man age ment Plan

How to get there:
n De ci sions are made only by those who at tend the meet ing at which 

the is sue is con sid ered;
n Seek to build con sen sus on sig nif i cant is sues;
n Rou tine pro ce dures can be done us ing ma jor ity rule (“Rob ert’s

Rules”);
n Lis ten to and re spond to needs ex pressed by each par tic i pant;
n En sure that each per son has had a chance to speak to the is sue;
n Be fore fi nal iz ing a de ci sion, make sure that each con cern has been

ad dressed; and
n Re cord each de ci sion in writ ing, and at tach the re cord to the meet -

ing min utes. Once re corded, the de ci sion stands.

De ci sion-Making Models

There are sev eral de ci sion-making mod els to choose from.  How ever, the
ones most used in wa ter shed plan ning are Rob ert’s Rules of Or der, Col lab -
o ra tive Ne go ti a tions, and Con sen sus and Mod ified Con sen sus.  Most ev -
ery one is fa mil iar with Rob ert’s Rules of Or der (the pro cess of vot ing), but
very few peo ple have had the op por tu nity to use con sen sus be cause it re -
quires a fa cil i ta tor. In ad di tion, the com mit tee it self should be trained in
the pro cess, oth er wise the con sen sus pro cess can floun der.
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Rob ert’s Rules of Or der
This pro cess re quires a chair who leads dis cus sion, de bate, and other ar gu -
ments about a topic.  Once all par tic i pants voice their opin ion, a call is
made for a mo tion to vote.  The chair will is sue forth a re quest for all in fa -
vor of the mo tion. Then a re quest is made for those that op pose the mo -
tion.  Af ter all votes are tal lied, the ma jor ity wins.  

The ma jor dis ad van tage of vot ing for de ci sion-making in wa ter shed
plan ning is that of ten times a ma jor ity may be one or two more than mi -
nor ity.  Voting cre ates los ers.

Col lab o ra tive Ne go ti a tion
Col lab o ra tive ne go ti a tion is a pro cess com posed of a set of com plex and ef -
fec tive com mu ni ca tion tech niques.  Ed u ca tion and the use of per sonal
power are em ployed as col lab o ra tors at tempt to sat isfy their own es sen tial
self-interests and at the same time sat isfy the needs and in ter ests of oth ers.  
Col lab o ra tors col lec tively, con sciously, and de lib er ately strive to de velop
and ex change eq ui ta ble, prac ti cal, and du ra ble prom ises which sat isfy their 
own in ter ests and other peo ple’s .  

7

There are cer tain keys to this pro cess:
n iden ti fy ing the real in ter ests of each party in volved in the con flict;
n dis tin guish ing in ter ests from is sues and per ceived is sues from real

is sues,and
n de vel op ing po si tions on the real is sues based on sat is fy ing the real

in ter ests of all par ties.  
The pur pose of col lab o ra tive ne go ti a tions is to re solve con flict.  In tra di -
tional re source based plan ning, in ter ests were threat ened or ig nored, and
peo ple were gen er ally left out of the plan ning strat egy.  The em ploy ment
of col lab o ra tive ne go ti a tions places all par tic i pants on an equal plat form
for the in tent of reach ing is sues, in ter ests, and re solv ing con flicts at the
psy cho log i cal level.

Con sen sus
Con sen sus is a method of reach ing group de ci sions that uses a pro cess of
col lect ing in for ma tion and air ing view points, group dis cus sion, anal y sis,
and the de vel op ment of a so lu tion that is ac cept able to the group. It may
not lead to ev ery one’s ideal out come, but it should lead to an out come that 
all of the mem bers can sup port at vary ing lev els of committment .  8  Con sen -
sus is es sen tial for achiev ing com mit tee unity and for build ing eq uity and
own er ship for their in di vid u als.9

Here are some ways to build con sen sus:10

1. To tal par tic i pa tion - all ma jor in ter ests are iden ti fied and brought
to gether;

2. All com mit tee mem bers are re spon si ble - ev ery one helps plan ac -
tiv i ties and of fers sug ges tions to make them more ef fec tive;
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3. The com mit tee mem bers dis cuss the his tory of the is sue, their per -
cep tions and con cerns, and ideas for so lu tions;

4. Peo ple stay in formed - the com mit tee keeps their own groups and
the rest of the peo ple who live in the wa ter shed in formed;

5. The com mit tee dis cusses and agrees on a com mon def i ni tion of
the prob lem;

6. The com mit tee seeks a range of rec om men da tions and avoids
push ing sin gle po si tions;

7. De ci sions are made by mu tual agree ment - the com mit tee does n’t
vote; mem bers mod ify op tions or seek al ter na tives un til ev ery one
agrees that the best de ci sions have been reached;

8. The com mit tee iden ti fies ways to im ple ment so lu tions.
The big gest com plaints about con sen sus are: 1) the time it takes to go
through the pro cess; and 2) the dif fi culty in main tain ing it as a de ci sion
mak ing style. Those are valid is sues. How ever, it is worth the time and ef -
fort it takes to cre ate part ners in your wa ter shed.  Even though con sen sus
is not easy, there are meth ods you can use to main tain con sen sus:

n Ac tively in volve a broad range of wa ter shed in ter ests and res i dents 
in plan ning and im ple ment ing the wa ter shed man age ment ef fort;

n En sure each in ter est has the op por tu nity and re spon si bil ity for
mean ing ful con tri bu tions; 

n Doc u ment, pub li cize, and cel e brate the suc cesses through an on go -
ing rec og ni tion pro gram;

n Des ig nate an ef fec tive and re spected com mit tee leader who can
main tain the ac tiv i ties of the com mit tee;

n Make sure ac tiv i ties are ex cit ing and fun to main tain in ter est and
com mit ment;

n Iden tify and man age con flicts early in the pro cess.
Con sen sus may not hap pen eas ily or quickly. Very of ten, it is a te dious and 
la bo ri ous pro cess.  Some peo ple may dis miss it as in con ve nient. Oth ers
may re sist mak ing the re quired hon est in vest ment of dis clos ing
self-interests. Some do not have the pa tience and open ness needed in
mak ing sin cere ef forts to un der stand the in ter ests of oth ers.

Con sen sus may be re garded by some as a threat to au thor ity, po si tion,
sta tus, prin ci ples, and to them selves, par tic u larly if they have pre vi ously
en joyed con trol ling the de ci sion mak ing pro cess.  None the less, con sen sus
build ing is es sen tial for achiev ing in ter nal team unity. The ad van tages far
out weigh the dis ad van tages. With con sen sus, each mem ber of the com mit -
tee can re al ize a sense of eq uity and own er ship. 11

Finally, it is im por tant to re mem ber that the Wa ter shed Man age ment
Com mit tee has a re la tion ship to mem bers of the wa ter shed, in clud ing gov -
ern men tal mem bers.  How that re la tion ship de vel ops de pends upon the
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role the com mit tee de cides to take. They are the de ci sion mak ers for the
con tents of the wa ter shed plan, given the pa ram e ters of the law and fund -
ing guide lines. Pick com mit tee mem bers wisely based on rep re sen ta tion
and will ing ness to par tic i pate.
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Chap ter 4. Wa ter shed As sess ment and Prob lem Iden ti fi ca tion

Def i ni tion: Through a col lab o ra tive pro cess, par tic i pants learn to iden tify shared
prob lems within the wa ter shed, and start de fin ing pos si ble so lu tions.

The wa ter shed char ac ter iza tion re port is wholly de scrip tive. Anal y sis is
not nec es sary. This chap ter dis cusses how to syn the size the re port into a
use ful wa ter shed as sess ment which al lows the wa ter shed com mit tee to fo -
cus their at ten tion on par tic u lar ar eas of the wa ter shed. 

The dis tinc tion be tween char ac ter iza tion and as sess ment is one of in -
tent.  The char ac ter iza tion is a de scrip tion of an area of land; an as sess -
ment is a di ag no sis of prob lems found there, based on in for ma tion found
in the char ac ter iza tion re port.  It is not un com mon to com bine the two ef -
forts un der one re port. How ever, for the pur pose of dis cuss ing the method 
of as sess ment, this hand book de lin eates the two into sep a rate tasks.  Tech -
ni cal ex perts usu ally per form both.  

In Wash ing ton State, a wa ter shed anal y sis is per formed on forestlands
as part of a for est prac tices plan.  Based on a bi o log i cal and phys i cal in ven -
tory, wa ter shed anal y sis is a col lab o ra tive pro cess in volv ing re source sci en -
tists and man ag ers rep re sent ing land own ers, agen cies, tribes, and other
in ter ested pub lic.  It is a di ag nos tic pro cess in volv ing the gath er ing of in -
for ma tion and in ter pre ta tion of re source con di tions and sen si tiv i ties at a
wa ter shed scale.  This chap ter en com passes the scope of a wa ter shed anal -
y sis, but goes be yond just that by in cor po rat ing both hu man and nat u ral
in puts.  

Syn the sizing In for ma tion
There is an art to syn the siz ing in for ma tion into a suc cinct, co her ent state -
ment. The first step is to set aside, for now, pre vi ous per cep tions of your
view of the wa ter shed. Do not throw them away, but be will ing to set
them aside dur ing this crit i cal junc ture.  Syn the sis is some what like a fil ter
fun nel.   Many in gre di ents go in the wide end and get sifted, fil tered, and
sorted.  The wa ter shed as sess ment co mes out the nar row end. Un der -
stand ing the re la tion ships of the dif fer ent in gre di ents, how to put them to -
gether, to see the con nec tions be tween one and the other is not al ways
easy, but there are meth ods that can help.

One method is to list the wa ter shed fea tures next to each other. This
helps in vi su ally bring ing to gether the in for ma tion gath ered in the char ac -
ter iza tion, and to de ter mine whether the land use ac tiv i ties (the built en vi -
ron ment) are caus ing the wa ter shed to be de graded.  The land (the nat u ral 
en vi ron ment) and the built en vi ron ment are linked to gether by a se ries of
ac tions and re ac tions. 
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Nat u ral Built
Wa ter Eco nom ics
An i mals Cities
Fish Roads
Min erals In dus try
Ri par ian For est Prac tices
Plants Ag ri cul ture
In-stream eco sys tems Rec re ation
Wet lands On-site sys tems

For ex am ple, for est prac tices im pact for ests, ri par ian zones, in-stream eco -
sys tems, fish, and wa ter, which in turn im pact eco nom ics, rec re ation, etc. 
By draw ing lines be tween the land use ac tiv i ties and the known im pacts
on the nat u ral en vi ron ment, you can de ter mine the ac tiv ity that con trib -
utes to wa ter shed deg ra da tion.

Start this pro cess by ask ing a se ries of ques tions about the wa ter shed
based on the char ac ter iza tion re port: 12

n What are the im pacts or po ten tial im pacts to the wa ter shed caused
by land use ac tiv i ties?

n Which ar eas are par tic u larly sen si tive to the sur round ing land
uses?

n What pol lut ants do land use ac tiv i ties gen er ate?
n Which pol lut ants are likely to reach a body of wa ter, and why?

These ques tions, and more, are an swered with em pir i cal ev i dence found
in the char ac ter iza tion re port.  An swering them leads di rectly to an as sess -
ment of wa ter shed prob lems, and a prob lem state ment that the wa ter shed
man age ment com mit tee will use to de velop goals, ob jec tives, and prob lem 
solv ing so lu tions. 

An other way to syn the size in for ma tion is to use Geo graphic In for ma -
tion Sys tems (GIS).  GIS is a com puter sys tem ca pa ble of hold ing and us ing 
in for ma tion re lat ing to geo graphic ar eas. For ex am ple, sup pose you need
to know what per cent of the wa ter shed land base is ag ri cul ture and how
many stream miles are within ag ri cul tural lands.  The data is stored in dif -
fer ent lay ers.  When they are com bined, the ques tion can be an swered. 
The com puter pro cesses the in for ma tion ar ith met i cally.  GIS can an swer
ques tions about lo ca tion, con di tion, trends, pat terns, and pre dic tions. 
How ever, us ing GIS to an swer ques tions about the fu ture—such as what
will hap pen when for est land is con verted to res i den tial land—is still in its
in fancy.

GIS is not sim ply a com puter sys tem for mak ing maps, al though it can
cre ate maps at dif fer ent scales, dif fer ent per spec tives, and with dif fer ent

Planning As Pro cess:
Page 24 A Com mu nity Guide to Wa ter shed Planning



col ors. GIS is an an a lyt i cal tool which al lows you to syn the size and iden -
tify the re la tion ship be tween lay ers.

Wa ter shed As sess ment
Once syn the sis is com plete, an as sess ment is de vel oped.  An as sess ment is
a state ment about the known con di tions of your wa ter shed. Through the
syn the sis pro cess, you can get spe cific in for ma tion about:

n known ar eas of soil or streamside ero sion
n pol lu tion of wa ter
n changes in stream flow
n loss of hab i tat
n the num ber of salmon spawn ing in a par tic u lar river sys tem.

The wa ter shed as sess ment al lows you to un der stand the rea sons for these
prob lems. The fact they oc cur is found in the char ac ter iza tion re port. How
do you find out how one sys tem af fects an other? Ask di rect spe cific ques -
tions:

1. Why is this par tic u lar streamside erod ing.?
2. What are the prob a ble sources of wa ter pol lu tion at this site?
3. Why is the flow in the river or stream re duced?
4. For what rea sons are we los ing im por tant eco log i cal hab i tat?
5. Why are fewer salmon re turn ing to spawn than three years ago?

An swering these ques tions are state ments about where the prob lems
within the wa ter shed orig i nate, and spe cific prob lems that need to be ad -
dressed. It also al lows you to iden tify prob a ble sources of pol lu tion. Some
of these may in clude:

1. ag ri cul ture 7. con struc tion
2. for estry 8. min ing 
3. storm water run off 9. graz ing 
4. house hold haz ard ous waste 10. in dus try
5. rec re ation 11. ma ri nas
6. onsite sewer sys tems

There may be oth ers, but these cap ture most of the sources of pol lu tion
dis rupt ing wa ter shed pro cesses.  These are also the prob a ble sources of
pol lu tion that will need source con trol ac tions.

The art of syn the sis and as sess ment is dif fi cult, but go ing through the
pro cess can yield a set of prob lem state ments, which can help the Wa ter -
shed Man age ment Com mit tee de ter mine wa ter shed goals and ob jec tives.
This is a log i cal step in the plan ning pro cess, one that ev ery one needs to
agree on. Wa ter shed prob lems may im pact sev eral mem bers of the com -
mit tee, but if this stage of the pro cess is done with out point ing fin gers and
dis en fran chis ing com mit tee mem bers, then enor mous strides can be made.
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CHAP TER 5. De veloping Goals and Ob jec tives

Def i ni tion:  Goals and ob jec tives are de rived from the Wa ter shed Man age ment
Com mit tee’s col lab o rated ex pres sion of a mis sion state ment. A goal is a gen eral ex -
pres sion of des tiny. Ob jec tives are quan ti ta tive ex pres sions of a con di tion that
should ex ist fol low ing the com ple tion of a pro ject.

The goal state ment is the most im por tant state ment in the wa ter shed plan -
ning pro cess. With out a well-defined goal state ment, your plan has no di -
rec tion, with no de sired out come. The goal can also be the most dif fi cult
el e ment of your plan to ac com plish. The goal needs to be an agreed-upon
state ment from all the in ter ests sit ting at the wa ter shed man age ment ta ble.  
Some of the goals that wa ter shed plan ning can help ful fill are:

Getting to one over rid ing de sire or out come is time con sum ing and of ten
frus trat ing. Be cause a goal state ment re flects per sonal val ues, this area  can 
cause con flicts dur ing the wa ter shed plan ning pro cess. The sec ond sec tion 
of this chap ter will deal with man ag ing them.

Goals and Ob jec tives
There is a lot of con fu sion be tween the def i ni tions of goals and ob jec tives.
The fol low ing are stan dard plan ning def i ni tions that will help you un der -
stand the dif fer ences:

Goal - A gen eral ex pres sion of des tiny that is not im me di ately trans -
lat able into ac tion. The goal is an ul ti mate, given the
best-of-all-worlds state ment that ex presses an over all mis sion to be
worked to ward.
Ob jec tive - A quan ti ta tive ex pres sion of a con di tion which should ex -
ist fol low ing the com ple tion of a pro gram or pro ject. An ob jec tive
rep re sents move ment to ward ful fill ment of a goal. It is a spe cific way 
to achieve a goal. There can be more than one ob jec tive to ful fill a
goal.
Strat egy or Ac tiv ities - These are ac tion state ments that call for the
mo bi li za tion of re sources to ward a spe cific end. Strat egies di rectly in -
volve per sons, money, ma te rial, and other re sources in the de vel op -
ment of a pro gram or pro ject.
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n de ter min ing To tal Max i mum
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Tasks or Mile stones - These are the day-to-day, time-sequenced, or -
der of events in volved in the de vel op ment and im ple men ta tion of a
strat egy.

In the flow of your plan ning strat egy, the out line should look some thing
like this:
A care fully de fined set of goals and ob jec tives helps you de ter mine where

you are go ing, what the value is of get ting there, and the prob a bil ity of
suc cess. With out a clearly de fined set of goals and ob jec tives, you take pot -
luck with the out come.  When you work with a Wa ter shed Man age ment
Com mit tee to de velop a goal state ment, start by hav ing the com mit tee de -
velop a sin gle value out come for the wa ter shed. Then: 

1. De ter mine the price of achiev ing it;
2. Make the com mit ment to pay the price;
3. Fig ure out how to ful fill your com mit ment and make the com mit -

ment to do so.
This is the wa ter shed plan ning pro cess.

Here are some sam ple goal state ments de vel oped by Wa ter shed Man age -
ment Com mit tees through out Wash ing ton State:

The Padilla Bay/Bay View Wa ter shed Man age ment Com mit tee de vel -
oped an over rid ing goal and ob jec tives to ad dress nonpoint pol lu tion
sources iden ti fied within the wa ter shed.  The num ber one goal was to
have clean wa ter and pre vent fur ther deg ra da tion.  In ad di tion, the com -
mit tee felt that achiev ing this re quired co op er a tion be tween wa ter shed
res i dents and im ple ment ing agen cies.  This co op er a tion, along with re -
spect of pri vate prop erty rights by im ple ment ing agen cies, would be the
best way to reach the goal of clean wa ter.
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Re duce pol lut ant load ing from nonpoint sources of pol lu tion, and
pre vent new sources from be ing cre ated, en hance wa ter qual ity and
pro tect ben e fi cial uses within the Padilla Bay/Bay View Wa ter shed.
Bay/Bay View Wa ter shed Nonpoint Ac tion Plan, April 1995



The Dungeness Wa ter shed Man age ment Com mit tee listed sev eral ma jor
goals, each of which had sev eral ob jec tives, and each of those had any
num ber of ac tions.

Dur ing the de vel op ment of the Chewelah Creek Plan, it be came clear
that the creek and its trib u tar ies are an im por tant part of the City of
Chewelah and the sur round ing area.  It was ap par ent that many wa ter -
shed res i dents pre ferred lo cal so lu tions as op posed to so lu tions to prob -
lems be ing de vel oped out side the area.  

For the com mit tee, ac cept able stream con di tions means at least meet ing 
wa ter qual ity stan dards for swimmable and drink able wa ter.

The Yakima Wa ter shed Man age ment Com mit tee de cided to give pri or -
ity to pro tect ing rel a tively undegraded bas ins in stead of re stor ing those
that needed at ten tion.

As is ev i dent, goal state ments re flect the de sired out come of the com mit -
tee. The out come is stated as a vi sion for the fu ture achiev able through an
ac tive set of ob jec tives and ac tions. Es tab lishing a sin gle goal for the wa ter -
shed is worth the time and philo soph i cal con flicts that will prob a bly en -
sue.
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En cour age in ter agency co op er a tion, co or di na tion, and man age ment
among dif fer ent lev els of gov ern ment—tribal, fed eral, state, and 
lo cal—to pro tect wa ter qual ity.
Goal #4, Dungeness River Area Wa ter shed Man age ment Plan,Oc to ber 1993

Al low for the wise use of Chewelah Creek and its trib u tar ies in the
pres ent so that ac cept able stream con di tions ex ist in the fu ture.
Chewelah Creek Wa ter shed Man age ment Plan, June 1994

The mis sion of the Yakima River Ba sin Wa ter Qual ity Plan is to
main tain, re store, or en hance the qual ity of the Yakima River Ba sin’s 
sur face and ground wa ter for des ig nated and de sired uses for the
pres ent and fu ture.
Yakima River Ba sin Wa ter Qual ity Plan, March 1993



De ci sion-Making With out Con flicts
There are nu mer ous meth ods for deal ing with con flicts. Wa ter shed con flict 
res o lu tion has par tic u larly re ceived at ten tion as a venue for solv ing lo cal
land use prob lems. Nearly ev ery writer on the topic iden ti fies one key item 
that is im por tant to un der stand about con flict: it is nor mal. Lyle Ray mond
from Cor nell Co op er a tive Ex ten sion says con flicts are gen er ated by dif fer -
ences in val ues, stakes, in ter ests, avail abil ity of in for ma tion, and per ceived
roles among af fected par ties. He also states that the out come need not be
neg a tive. 13

Pro fes sional me di a tor Ros a lind Di a mond makes the case that we ought 
to wel come con flict when it oc curs. She says con flict is not bad or dis agree -
able; rather it is an in her ent part of our hu man con di tion, and it is full of
cre ative po ten tial.14  She says each in di vid ual is dis tinct and unique, and it 
is the in di vid ual dif fer ences and ex pe ri ences that are viewed as threat en -
ing and wrong.

Un der stand ing dif fer ences and re solv ing con flicts can open peo ple to a 
deeper un der stand ing of them selves and of the oth ers with whom they
dis agree.  Di a mond claims con flict res o lu tion can lead to cre ative break -
throughs in prob lem solv ing.

The pam phlet, “Man aging Con flict: a guide for wa ter shed part ner -
ships,” pro vides five steps that can be taken to re solve con flicts. 15

1. An a lyze the con flict;
2. De ter mine man age ment strat egy;
3. Prenegotiate a res o lu tion by lay ing a foun da tion for all par ties to

feel safe;
4. Al low each party to air their in ter ests rather than their po si tion;
5. Post-negotiate res o lu tion through an ac tive im ple men ta tion pro -

cess.
As a re sult, con flict res o lu tion can be healthy if man aged prop erly. Healthy 
con flict can lead to growth and in no va tion, new ways of think ing, and ad -
di tional man age ment op tions.

There are many ways to deal with con flict and many suc cess ful mod els 
to choose from. In some cases, the wa ter shed plan ning staff have had the
skills nec es sary to bring a group to con sen sus. In other cases, pro fes sional
me di a tors have been hired to help a group re solve con flict. In ei ther case,
the per son has had enough train ing to know how to deal with con ten tious 
is sues that arise dur ing con flict res o lu tion, and enough skills to wind their
way around the con flict res o lu tion pro cess.

Con flicts will arise, but the mes sage is let them, and don’t try to min i -
mize a per son’s in ter est.  Re mem ber, each per son is unique and dis tinct,
and the dif fer ences can lead to cre ative so lu tions. Be pa tient and per sis tent 
in your con flict res o lu tion ef forts.
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Chap ter 6.  Brain storm ing Al ter na tives and De ci sion Making

Def i ni tion: Brain storm ing is the col lec tive ex pres sion of cre ative prob lem solv ing

Once prob lems are agreed upon and prob lem state ments are de vel oped,
the next step is to de velop a list of prob lem-solving al ter na tives. Many Wa -
ter shed Man age ment Com mit tees use pro fes sional fa cil i ta tors to help
them in de ci sion mak ing.  In some cases, agency staff lead the pro cess af ter 
tak ing train ing in fa cil i ta tion. How ever you de cide to go, it is im per a tive
that all voices are equally heard dur ing this crit i cal time in the wa ter shed
plan ning pro cess. Ev ery one needs own er ship over de ci sions, not just a
few “prom i nent” com mit tee mem bers.

There are sev eral meth ods for help ing com mit tees de cide on so lu tions.
Prob a bly the most suc cess ful is to de velop a list of cri te ria that will be used
to help make de ci sions, then brain storm al ter na tives, and fi nally se lect the
best al ter na tives us ing col lab o ra tive ne go ti a tions, con sen sus, or Rob ert’s
Rules of Or der. 

De veloping Cri te ria
Cri te ria should re flect both the in ter ests of the Wa ter shed Man age ment
Com mit tee and the abil ity to solve a prob lem. Cri te ria should be de vel -
oped early in the prob lem-solving stage, be cause they helps fo cus the
choices. There are two kinds of cri te ria: a set of gen eral cri te ria used for
over all non-specific so lu tions; and spe cific cri te ria used for solv ing spe cific
prob lems.  

16,17 

Spe cific Cri te ria De scrip tive Ques tion

n Cost How much is the ac tion? If dol lars are 
lim ited, then ac tions that need ex tra 
money are not vi a ble.

n Cost ef fec tive ness Will the cost ex ceed the value of the
prob lem?

n Tech ni cal fea si bil ity Tech nically, will the so lu tion work?
n Po lit i cal fea si bil ity How much sup port would you get from 

the im ple ment ing, reg u la tory and 
ju ris dic tional agen cies?

n Prac ti cal ity How prac ti cal is the ac tion? Is it a
proven 

ap proach?
n Ac cept abil ity Is the ac tion so cially or po lit i cally

 ac cept able?
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n Time li ness Are there any spe cific time con straints
 when some thing has to get done? 

n Ease of Is the ac tion eas ily implementable?
im ple men ta tion Are there ma jor road blocks to imple

mentation?

Gen eral Cri te ria De scrip tive Ques tion

n Sustainability How self-sustaining is the pro ject/pro
gram? 
Does it re quire long-term sup port?

n Hu man re sources Are there enough spe cial ists, volun
t eers, or

able bod ies in the wa ter shed to help
with im ple men ta tion ac tiv i ties?

n Gen eral re sources What fa cil i ties and space are avail able?
n Agency pol icy Does the pro ject fit pol i cies and 

con straints of im ple ment ing agen cies. 
n Cul ture What is the cul ture of the wa ter shed? 

How well will the ac tion serve to
change pol lut ing prac tices?

These are just ex am ples of cri te ria for de ci sion mak ing. Ul ti mately, the Wa -
ter shed Man age ment Com mit tee should de ter mine their own with all in
agree ment.  The fol low ing are sam ple cri te ria de vel oped by Wa ter shed
Man age ment Com mit tees in Wash ing ton State:

The Chewelah Creek Wa ter shed Man age ment Com mit tee was very
clear in stat ing:
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...that their re spon si bil ity was to pro pose vol un tary ac tions, as op -
posed to de mand ing cer tain ac tions be taken. 
Chewelah Creek Wa ter shed Man age ment Plan, p. 42



The Tenmile Creek Wa ter shed Man age ment Com mit tee chose to ac cept
the cri te ria out lined in Chap ter 400-12-600(2)(b) of the Wash ing ton Ad min -
is tra tive Code. Their cri te ria in cluded:

De veloping cri te ria is an im por tant first step on the road to de ci sion mak -
ing.  Make sure all com mit tee mem bers’ con cerns and is sues are heard,
and all ideas sur face.  Once that hap pens, then jointly de cide what cri te ria
are im por tant.  A co her ent set of cri te ria will save time and re sources. 

Brain storm ing
Once cri te ria are agreed upon, the next step is to brain storm ideas to solve
the prob lems. This step is ex tremely cre ative, and no ideas should be ex -
cluded, at least not yet.  At this stage, start with one prob lem at a time and
ask com mit tee mem bers to de velop their ideas. There are two ways to go
about this pro cess. First, have each com mit tee mem ber de velop their ideas
for brain storm ing at home and sub mit them to the plan ning staff. Staff can 
then com pile the list and take them to the next meet ing for ap pli ca tion of
the cri te ria. For shy com mit tee mem bers, this pro cess works well.

The sec ond method is to de velop ideas while ev ery one is sit ting to -
gether around a ta ble. Ideas are spo ken and re corded on pa per. The ideas
are not dis cussed at this time. The ben e fit of this method is that cre ative
minds can feed off each other. One idea can spawn an even greater idea.
There is also the sense of com mu nity in volve ment and own er ship over
what is be ing said and ex pressed as cre ative prob lem-solving.

Re mem ber, do not dis re gard any idea, and do not an a lyze it at this
junc ture. Choosing ac tions will hap pen when the ideas are ap plied to the
cri te ria.
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n le gal ity
n abil ity to achieve and main tain or im prove wa ter qual ity
n abil ity to re store and main tain ben e fi cial uses
n ef fects or po ten tial ef fects on ground wa ter qual ity
n abil ity to con trol source of nonpoint pol lu tion
n con sis tency with lo cal com pre hen sive plans and other state,

federal, or tribal wa ter qual ity man age ment plans, pro grams, or rules
Tenmile Creek Wa ter shed Plan, p. 38
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Ap plying Cri te ria to the Brain storm ing List
The pro cess of ap ply ing de ci sion-making cri te ria to a list of brain storm ing
ideas is an a lyt i cal.  This may be the most ob jec tive part of the pro cess; yet
this step still needs sub jec tive judge ment.  There is no magic for mula for
the ap pli ca tion pro cess, but there are some sys tems that have been ap plied 
with suc cess.  Here is one that has worked fairly well with lo cally de vel -
oped wa ter shed plans.

Once ac tions ap pro pri ate to the wa ter shed are iden ti fied, an anal y sis is
used to com pare and pri or i tize them.  The ma trix style is the eas i est to use.  
Each cri te rion is given a weighted score, say be tween 1 and 3.  The com -
mit tee should de cide which cri te ria are least im por tant (1), and the most
im por tant (3).  The com mit tee also gives each ac tion a rat ing, say be tween
1 and 5, where 5 is the score for the best pos si ble ac tion to solve a prob lem, 
and 1 is given to an ac tion least likely to solve a prob lem.  The rat ing times
the weighted cri te ria equals the score for that ac tion.  The fi nal score lets
the com mit tee know what are the high est pri or ity ac tions, and which ac -
tions are low pri or ity.

This is a fairly ob jec tive means of ap ply ing cri te ria and prioritizing ac tions.  
Un less the com mit tee can de cide through con sen sus on how to do both,
this is the most ex pe di ent way of de cid ing which ac tions are im por tant
and implementable, and which are not.  Even though this method has a
tone of ri gid ity, its ba sis is the sub jec tive brain storm ing of all com mit tee
mem bers.  This method al lows the com mit tee to work to gether and to col -
lec tively make de ci sions.

De ter mining ac tions and prioritizing them for im ple men ta tion  is an
im por tant el e ment of the wa ter shed plan ning pro cess.  Brain storm ing al -
lows the com mit tee to col lec tively cre ate the most ap pro pri ate so lu tions to
wa ter shed prob lems.  By in te grat ing sub jec tive so lu tions with an ob jec tive
model of de ci sion mak ing, hope fully most, if not all, is sues and con cerns
about im ple men ta tion ac tiv i ties can be ad dressed.  
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AC TIONS

RAT ING CRITERIA

Tecnically
Feasible

Cost Effective Timely Pub licly
Acceptable

Rating Wt. Score Rating Wt. Score Rating Wt. Score Rating Wt. Score

Stream Fencing

Education

Aquire Land

Ri par ian
Restoration



Chap ter 7.   Strat egy - the Key to Suc cess

Def i ni tion: Strat egy is the cul mi na tion of ac tions that call for the im mi nent mo bi -
li za tion of re sources to ward a spe cific end. They in volve per sons, money, ma te rial,
and other re sources in the de vel op ment of a pro gram or pro ject.

Stra te gic plan ning is a pro cess that be gins with a per ceived need and ends
with im ple ment ing rec om mended ac tions. This chap ter iden ti fies ways to
de velop a strat egy to achieve a de sired end. Thus, strat egy is a pro cess to
put ac tions into place.
One way to get there is to ask your self three sim ple ques tions:

n Where are we now?
n Where do we want to be?
n How do we get there?

The pro cess out lined thus far in this guide book has helped an swer the first 
two ques tions. The char ac ter iza tion re port and prob lem as sess ment have
told you where you are in terms of wa ter shed pro tec tion. All the work the
com mit tees have done and the re sul tant goals and ob jec tives have told
you where you want to be. This chap ter and the next two will give you the 
tools to get there.  The lead agency staff with in put and approval from the
Wa ter shed Man age ment Com mit tee typ i cally does this work.

Planning Strat egy
All the work you have done thus far can be boiled down into the plan ning
strat egy. The strat egy lists the se quence of ac tions you will take to solve
the prob lems iden ti fied thus far. In the strat egy you are call ing for the mo -
bi li za tion of re sources to ward some spe cific end, in this case the goals and
ob jec tives of this plan. Your strat egy di rectly in volves per sons, money, ma -
te rial, and other re sources needed to ac com plish the goals for your wa ter -
shed plan.

There are sev eral ways to set up the strat egy chap ter in your plan. The
ba sic el e ments you need are what, who, when, and how much. The spe -
cific im ple men ta tion guid ance doc u ments should be de vel oped by the im -
ple ment ing agen cies and do not need to be in the wa ter shed plan.
How ever, each agency’s pro gram plan ought to be avail able to the Lead
Agency in or der to track im ple men ta tion ef forts. That will be cov ered in
the next sec tion of this chap ter.

The strat egy can take on dif fer ent looks.  It can range from a sin gle
page ma trix, or be co alesced into a for mat that en com passes many pages. 
The fol low ing are sam ple strat e gies taken from sev eral wa ter shed plan -
ning doc u ments.  No tice that they all con tain the im por tant in for ma tion
iden ti fied above:
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Ex am ple #1 - Lake Chelan Wa ter Qual ity Plan
This first ex am ple co mes from the Lake Chelan Wa ter Qual ity Plan. It
shows the ma trix style of strat egy. All the par tic u lars have been worked
out, agen cies have agreed to im ple ment, and pro jected costs have been de -
vel oped. There were nu mer ous other en tries, and some of the en tries
shown have been mod i fied in con tent, but the ba sic ma trix was all that
was needed to show the strat egy.

In prior chap ters, we saw Wa ter shed Man age ment Com mit tees de -
velop com plete prob lem state ments and choose spe cific so lu tions.  De -
tailed de scrip tions of each rec om men da tion were in cluded in the plan.
Af ter wards, it was up to each im ple ment ing agency to work out the fi nal
de tails, in clud ing costs, staff ing, and timeline.

Ex am ple #2 - Nookachamps Wa ter shed Ac tion Plan
The Nookachamps Wa ter shed Ac tion plan ners took a dif fer ent ap proach
in de vel op ing their plan ning strat egy. They listed each source cat e gory
and in pri or ity or der de scribed the cho sen al ter na tive with de tailed in for -
ma tion. In the plan it looked like this:

AG RI CUL TURAL PRAC TICES SOURCE CON TROL PRO GRAMS
#1 - In ven tories/BMPs on Com mer cial Farming Op er a tions
For each rec om men da tion, the fol low ing in for ma tion was filled out.
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Agency/Im ple men ta tion Ac tiv ity Time Pe riod Es ti mated Pro ject 
Cost (1991)
(thou sands)

Po ten tial
Funding Source

Grant/Loan Funds 
(thou sands)

Chelan County

 Pre pare Storm water Man age ment Plan 1992-5 $150 State and County $75

Lake Chelan Rec la ma tion Dis trict 

 Ex tend sew ers past Wil low Point 1993-4 $1,390 State $1,425

Chelan Con ser va tion Dis trict

 Con duct Ag ri cul tural Drain Mon i toring

 Pre pare farm plans

1992

1992-3

$  75 State

State

$60

$20

Lake Chelan Water Quality Plan, December 1991

Rec om men da tion:

Lead im ple ment ing en tity:

Ad di tional par tic i pat ing agen cies:

Es ti mated cost:

Source of fund ing:



Here is the ac tual write up:
#2 - In ven tories/BMPs for Small Non-Commercial Farming 
Op er a tions
Rec om men da tion:
The Skagit Con ser va tion Dis trict should in ven tory small
non-commercial farms in the Nookachamps Wa ter shed ev ery 5
years. This in ven tory will pri or i tize farms in re gards to their im pact
to wa ter qual ity, iden tify spe cific BMPs needed for im prove ment,
and iden tify waste uti li za tion ca pac ity.  The Skagit Con ser va tion Dis -
trict should se cure fund ing to pro vide staff which could ef fec tively
pro vide tech ni cal as sis tance to small non-commercial farm op er a tors
for in stall ing BMPs for im prov ing wa ter qual ity.
Lead Im ple menting En tity:  Skagit Con ser va tion Dis trict
Ad di tional Par tic i pating En tities:  None re quired
Es ti mated Cost:
Source of fund ing:   The Cen ten nial Clean Wa ter Fund with 75 %
com ing from the Wash ing ton State De part ment of Ecol ogy and 25 %
com ing from lo cal match. El i gi ble cat e go ries of the Cen ten nial Fund
could in clude Nonpoint, Dis cre tion ary, Con ser va tion Com mis sion or 
CWA Sec tion 319 funds.

This is a fairly de tailed ap proach in de scrib ing the rec om men da tions. The
way this plan ning strat egy was laid out left lit tle room for in ter pre ta tion.
The com mit tee knew what they wanted and prompted staff to find out the 
costs and fund ing sources for each ac tion.

Ex am ple #3 - Lud low Wa ter shed Ac tion Plan
The Lud low Wa ter shed Ac tion plan ners had an in ter est ing way of de vel -
op ing their strat egy. For each source cat e gory of nonpoint pol lu tion, rec -
om men da tions were listed in pri or ity or der. The strat egy it self was about
70 pages, so it did not af ford the reader a birds-eye view of the plan.  How -
ever, it was very de tailed and gave im ple ment ing agen cies suf fi cient in for -
ma tion to make de ci sions on whether to agree to im ple ment or not.
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The out line they used was:

Like the Nookachamps Wa ter shed Ac tion Plan, this ap proach was ex -
tremely de tailed. There was no room for guess ing the in tent or the jus ti fi -
ca tion for choos ing the ac tion. Al though jus ti fi ca tion state ments should
have oc curred in the brain storm ing and ac tion se lec tion pro cess,  the com -
mit tee thought it im por tant to list both the prob lem and the ben e fit in
solv ing the prob lem.

De ter mining Costs
Ev ery im ple men ta tion ac tion should have a time frame, a con cur ring
agency or group, and to tal costs.  A num ber of items need to be con sid ered 
when de ter min ing the to tal costs.  Some take time and this shows up in
sal a ries.  In ad di tion, time, travel, and other ex penses need to be ac counted 
for with re gard to the fol low ing steps:18

n In ves ti gate your site.
n De fine ac tion goal.
n De velop ac tion task list and out line.
n Iden tify pro ject part ners.
n De sign pro ject.
n Ob tain per mits or site ac cess (if nec es sary).
n De velop pro ject work sched ule and time line.
n De velop mon i tor ing plan.
n De velop pro ject man age ment and main te nance plan.
n Or der ma te ri als and sup plies.
n De ter mine num ber of vol un teers/la bor ers needed.
n Pre pare site for res to ra tion pro ject and vol un teers.
n Ar range tools and sup plies.
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n Train vol un teers/la bor ers.
n Im ple ment pro ject.
n Fol low mon i tor ing, man age ment, and main te nance plan.
n Eval u ate re sults.

Once these items are listed and el e ments of each are de ter mined, num ber
of shov els, trans por ta tion to the site, num ber of hours to com plete, etc.,
you can start plac ing costs on each.  The fol low ing out line can be used to
help de ter mine costs:

Bud get Sum mary

Pro ject Items

Sal aries and Wages............................$/month X 12 months .......................$
Ben e fits ...............................................Sal ary or Wage X 25%.......................$
Per sonal ser vices con tract ................by con tract..........................................$
Goods and ser vices .........................................................................................$

sup plies ........................................es ti mated..................$
ma te ri als.......................................es ti mated..................$
post age .........................................es ti mated..................$
print ing ........................................es ti mated..................$
re pro duc tion ...............................es ti mated..................$
main te nance................................es ti mated..................$

Travel...................................................miles x .31 ...........................................$
Cap i tal costs .......................................ex pen sive equip ment .......................$

hard ware......................................$
soft ware .......................................$

Tools.....................................................in ex pen sive equip ment....................$
Training...............................................$

con fer ence ...................................$
work shops ...................................$
tu i tion...........................................$

Over head ...........................................(15% of sal a ries and ben e fits)..........$
To tal Pro ject Cost.............................................................................................$

Pro posed Rev e nue Source

Grants .................................................$
Fund Raising......................................$
Di rect Sup port from Agency...........$
Sub scrip tions .....................................$
Other...................................................$
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It is im por tant to know where your money is com ing from.  The pro posed
rev e nue should equal the cost of im ple men ta tion.  If you can not raise the
rev e nue, cut down on im ple men ta tion ac tiv i ties.

Im ple men ta tion Strat egy
Im ple menting the ac tion plan in volves more than com plet ing the rec om -
men da tions. It is the pro cess of trans lat ing stra te gic plans and pol i cies into
ac tion.  A few stra te gic steps can en sure that im ple men ta tion hap pens suc -
cess fully.

The im ple men ta tion strat egy is dif fer ent than the plan ning strat egy in
that this calls for the com ple tion, re port ing, and feed back of ac tual
on-the-ground im ple men ta tion ac tiv ity. The most per fect plan ning pro cess 
and strat egy are vir tu ally worth less un less they are im ple mented suc cess -
fully. The best plan ners dis cover that set ting goals, ob jec tives, timelines,
and de liv er ables, and for mu lat ing a plan ning strat egy are one thing; but
mak ing those strat e gies work to achieve goals and ob jec tives is an other. 19

Be fore im ple ment ing the plan, de cide what kind of mon i tor ing needs
to be done apart from wa ter qual ity mon i tor ing.  Some of this will be dis -
cussed in the next chap ter.  Part of the im ple men ta tion strat egy will be to
de ter mine re port ing re quire ments, eval u a tion, and feed back.  One of the
things that keeps a plan on track is reg u lar mon i tor ing of pro ject prog ress
and wa ter shed im prove ments.  When done cor rectly, this pro vides a
strong ba sis for keep ing peo ple in formed, main tain ing in ter est, and mak -
ing course cor rec tions if nec es sary.  Some of the items you may need to
think about are:

n Who should eval u ate the pro jects?
n How of ten should mon i tor ing, eval u a tion, and feed back be given?
n Who re ceives feed back?
n What kind of feed back re port is needed?
n Are feed back meet ings a good idea?  If so where and when should

they hap pen?
Since each wa ter shed plan and pro cess are dif fer ent, the feed back

mech a nisms will be dif fer ent also.  How ever, it is an im por tant el e ment to
con sider dur ing this phase of the pro cess. In ad di tion, all im ple ment ing
en ti ties should be aware of the feed back re quire ment, and agree to par tic i -
pate. Make this a part of the agency im ple men ta tion agree ment.

In de vel op ing the im ple men ta tion strat egy, be sure to:
n Give each im ple ment ing agency a de scrip tion of the ac tions they

have agreed to im ple ment;
n De velop some type of co or di na tion pro cess;
n De velop a dis pute res o lu tion pro cess in the event the im ple ment -

ing agency does not im ple ment their ac tion;
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n Sched ule an nual mile stones for all source con trol pro grams;
n In volve the pub lic;
n Help an a lyze ex ist ing fund ing sources and be pre pared to so licit

funds from grant ing and other or ga ni za tions;
n Plan to eval u ate the ef fec tive ness of im ple men ta tion ac tiv i ties.

 Once these ba sic el e ments are de vel oped and put into place, make a wall
size chart, or any other data man age ment sys tem that works for you, in
which you can list each ac tion as a cal en dar event. This will al low you to
see when ac tions have been im ple mented, when they are due to be im ple -
mented, and the cat e gory the ac tion be longs to. That is im por tant to know, 
es pe cially when you pre pare an eval u a tion re port. The cal en dar can take
on many dif fer ent forms, but the ba sic idea is this:
Al - Con ser va tion Dis trict meets with pro duc ers

A2 - Nat u ral Re source Con ser va tion Dis trict be gins de vel op ing farm plans

Sl - City of___________  con venes storm water man age ment com mit tee

El - Co op er a tive Ex ten sion writes first news let ter

E2 - Co op er a tive Ex ten sion holds first pub lic meet ing

E3 - __________ County Adopt-a-Stream holds first meet ing

This is not un like what your plan ning strat egy spread sheet would look
like, and is some thing that can be up dated and given to any one upon re -
quest. This type of cal en dar can also be given to the im ple ment ing agency
as a gen tle prod and re minder that an ac tiv ity they agreed to im ple ment is
nearly due.

Im ple menting Agency Con cur rence
An im por tant step in the im ple men ta tion strat egy is to ne go ti ate an ac tion
with the po ten tial im ple ment ing agency, and then so licit a let ter of con cur -
rence from them.  Dur ing the plan ning pro cess, each po ten tial im ple ment -
ing agency should ei ther be part of the pro cess, or be kept ap prised of
is sues that may in volve them.  A re quest for con cur rence should at least be 
in the form of a let ter, but the lead agency has the op tion of us ing a more
for mal le gal in stru ment such as a mem o ran dum of un der stand ing.  An im -
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por tant con sid er ation is the time re quired to ob tain the state ment of con -
cur rence, rel a tive to the im ple men ta tion timelines con tained in the
wa ter shed plan.

The state ment of con cur rence should clearly state a com mit ment to
spe cific ac tions, and should be signed by some body with au thor ity to com -
mit dol lars or staff.  It is very im por tant that a wa ter shed plan con tain im -
ple men ta tion strat egy de tails.  A high level of de tail in the plan should
make it eas ier to ob tain state ments of con cur rence.

The con cur rence let ter should con tain:
n State ment of agree ment
n Spe cific ac tions to be taken
n Ref er ence to the plan ac tion or rec om men da tion num ber
n Re spon si ble par ties within the or ga ni za tion who will carry out the

ac tion
n Timeline for com ple tion of ac tions.

The state ment of con cur rence should be a firm, de tailed doc u ment which
com mits the im ple ment ing en tity to carry out the ac tiv i ties it is charged
with, sub ject to ad e quate fund ing be ing avail able.  How ever, the im ple -
ment ing en tity may sub mit let ters of non con cur rence in di cat ing sug gested 
re vi sions to those sec tions re quir ing their in volve ment.  If, through the dis -
pute res o lu tion pro cess, con cur rence with an ac tion is not granted, then
that ac tion ought to be taken out of the plan, or placed in a chap ter usu ally 
ti tled “Un fin ished Agenda.”  That is a place where is sues are re vis ited for
fu ture con sid er ation.

The need for de vel op ing co her ent plan ning and im ple men ta tion strat -
egy can not be em pha sized enough.  With out strat egy, you take pot shots
at solv ing a prob lem, even with the most well-intentioned ef forts. You
have been given sev eral dif fer ent mod els on how strat egy can be dis -
played, but you need to be com fort able with your own.  How ever you de -
cide, make sure it con tains use ful in for ma tion, mainly what, who, when,
and how much. Other in for ma tion is op tional.
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Chap ter 8.  Mon i toring the Wa ter shed

Com piled by Randy Coots

Def i ni tion: Mon i toring is the pro cess of gath er ing data for de ter min ing base line
wa ter qual ity con di tions and for de ter min ing the out comes of rec om mended ac tions.

Wa ter qual ity mon i tor ing is an in te gral part of the wa ter shed plan ning
pro cess.  Wa ter shed Man age ment Com mit tees will need data as a tool to
guide them through the eval u a tion pro cess, to see if de sired wa ter qual ity
im prove ments have re sulted from rec om mended ac tions.

Wa ter qual ity mon i tor ing has tra di tion ally meant col lect ing wa ter sam -
ples and hav ing them an a lyzed at a lab.  The fo cus of this chap ter is on tra -
di tional meth ods of wa ter qual ity mon i tor ing. Bi o log i cal and phys i cal
as sess ment meth ods can also be used alone or in con junc tion with wa ter
sam pling, as a way to eval u ate the qual ity of streams.  These meth ods,
which will be briefly dis cussed, are qual i ta tive, but they of fer valu able in -
for ma tion on cu mu la tive im pacts on wa ter qual ity and may be less costly
than lab anal y sis.

Wa ter Qual ity Mon i toring Plan and De sign

Planning A Wa ter shed Mon i toring Pro ject
The pur pose for col lect ing data may be to:

n iden tify pol lut ant types and sources for con trol ac tions
n as sess the suc cess of pol lut ant con trols
n de tect long-term trends
n mea sure com pli ance with am bi ent stan dards
n pro vide a sum mary of av er age or ex treme con di tions or
n es tab lish base line data for fu ture ref er ence.

There is no one de sign that can ful fill all of these pur poses. There fore time
must be taken to care fully de sign a sys tem of mon i tor ing sta tions that will
an swer the most im por tant ques tions.  The fol low ing is a list of steps that
should be ad dressed when un der tak ing any mon i tor ing pro gram:

1. De velop a prob lem state ment. For ex am ple:
High lev els of fe cal coliform, nu tri ents, and sed i ment are rou tinely
found in streams  drain ing the Sur vey Creek wa ter shed.  The ma -
jor con trib u tor to the el e vated con cen tra tions is sus pected to be
poor ag ri cul tural prac tices.
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2. Clearly de fine pro ject ob jec tives.  The more spe cific the ob jec tives,
the better chance they have of be ing met.  For ex am ple:

n De ter mine fe cal coliform, nu tri ents, TSS, tem per a ture, and
con duc tiv ity val ues on stream reaches above and be low the
ma jor im pact ar eas.

n De ter mine the num ber of wa ter qual ity cri te ria exceedances
for each vari able from im pact ar eas.

n Re late the exceedances to im pair ment of ben e fi cial uses un -
der state wa ter qual ity stan dards.

3. De fine geo graphic area of in ter est. For ex am ple:
n es tu ary
n stream reach or
n wa ter shed.

4. Col lect avail able back ground in for ma tion on the phys i cal char ac -
ter is tics of the study area. For ex am ple:

n land use
n soils
n to pog ra phy
n veg e ta tion
n weather pat terns and
n other in for ma tion that might help in the mon i tor ing de sign

or in ter pre ta tion of data.
5. Ex am ine ex ist ing wa ter qual ity data, or where data is un avail able,

con duct pre lim i nary sam pling to ob tain in for ma tion on pos si ble
con cen tra tion ranges and vari abil ity.

6. De velop a sam pling de sign that pro vides rep re sen ta tive data from
the study area.  De fine:

n the types and num ber of sam ples to be col lected
n the sam pling fre quency and sta tion lo ca tions and
n field mea sure ments and col lec tion pro ce dures to meet pro -

ject ob jec tives.
7. De velop a qual ity as sur ance plan.

n See the Qual ity As sur ance/Qual ity Con trol Sec tion on the
fol low ing page.

8. Con duct the mon i tor ing ac cord ing to es tab lished pro to cols and
the qual ity as sur ance plan.

9. Sum ma rize rel e vant in for ma tion.
10. Pre pare a wa ter qual ity as sess ment re port sum ma riz ing steps 1

through 9 above, in clud ing an eval u a tion of whether ob jec tives
have been met.
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Re gard less of who is se lected to de velop and im ple ment the mon i tor ing
plan, ex pe ri ence in con duct ing wa ter qual ity mon i tor ing pro grams, ex per -
tise in the area of en vi ron men tal sci ence, and man age ment and lo gis tic ca -
pa bil i ties should be pre req ui sites in se lect ing the per son to de velop and
im ple ment the mon i tor ing plan.

Qual ity As sur ance/Qual ity Con trol
Qual ity as sur ance (QA) in volves all as pects of sam ple col lec tion, anal y sis,
data man age ment, and re port ing with the pur pose of pro duc ing re li able
and ac cu rate data.  QA is achieved by de vel op ing and fol low ing a pro -
ject-specific QA plan.  Qual ity con trol (QC) is spe cific to the mea sure ment
pro cess and in volves anal y sis of spe cial sam ples that en able the pro ject
man ager to as sess the qual ity of the data.  Some ex am ples of QC sam ples:

n rep li cates
n splits
n spikes
n blanks.

QA is es pe cially im por tant in wa ter qual ity sam pling be cause of the re li -
ance on few sam ples to eval u ate a com plex sys tem.  You must write a QA
plan be fore sam pling be gins.  Any one in ter ested in de vel op ing an ap pro -
pri ate QA plan should read Wash ing ton State De part ment of Ecol ogy Pub -
li ca tion #91-016 (1991, rev. 1999) Guid ance and Spec i fi ca tions for Pre paring
Qual ity As sur ance Pro ject Plans.

De signing a Wa ter Qual ity As sess ment Pro ject
There are many is sues to deal with when de vel op ing a wa ter qual ity mon i -
tor ing de sign. One ma jor is sue is de fin ing the prob lem.  You must first
com plete the first four steps listed un der “Planning A Wa ter shed Mon i -
toring Pro ject” be fore sam pling can be gin (i.e., de vel op ing a prob lem state -
ment, de fin ing ob jec tives, de fin ing ar eas of in ter est, and col lect ing
avail able back ground in for ma tion).  This will help to clearly de fine the
prob lem re lated to the pro ject ob jec tives.  Oth er wise the col lected data
may not be use ful in ad dress ing the prob lems.

Once prob lems are iden ti fied, you should de velop a set of spe cific ob -
jec tives for the sam pling pro gram and pri or i tize them based on the re -
sources avail able.  Af ter wards, the sam pling de sign can be de vel oped.
Sam pling de signs must pro vide an swers to four fun da men tal ques tions:

n What to sam ple?
n Where to sam ple?
n When to sam ple?
n How many sam ples?
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The an swer to the first ques tion, “What to sam ple?” is a list of pa ram e ters
you will mea sure based on the prob lem state ment and spe cific ob jec tives. 
You should mea sure the con ven tional pa ram e ters even with the most ba sic 
of wa ter shed mon i tor ing pro jects.   For ex am ple:

n tem per a ture
n pH
n con duc tiv ity
n dis solved ox y gen

In ad di tion to the typ i cal con ven tional pa ram e ters are the pa ram e ters
based on the spe cific ob jec tives of the pro ject.  For ex am ple, an ag ri cul tural 
prob lem may need data on:

n fe cal coliform
n nu tri ents
n TSS  (to tal sus pended sol ids), and
n BOD (bi o log i cal ox y gen de mand)

whereas, a toxic prob lem from an in dus trial dis charge may re quire re sults
from:

n pri or ity pol lut ant sed i ments
n hard ness
n to tal or ganic car bon
n grain size, and
n per cent sol ids.

Ideally, the when, the where, and the how many sam ples to col lect would
also be based on meet ing the pro gram ob jec tives.  How ever, they are of ten
af fected by the size of bud get, per son nel avail abil ity, and other lo gis tics.

There are a num ber of points to con sider in this as pect of a pro gram:
spa tial and tem po ral vari abil ity of the pa ram e ters of in ter est; hydrologic
con di tions; and other phys i cal vari ables that might af fect the re sults.  An
in-depth dis cus sion of these is sues is be yond the scope of this doc u ment. 
The fol low ing sub sec tions list some of the con sid er ations for de sign ing a
wa ter qual ity mon i tor ing pro ject.

Plan ners in ter ested in de vel op ing a mon i tor ing pro ject should re view
Ecol ogy Pub li ca tion #95-307 Guide lines for Con ducting Wa ter Qual ity As -
sess ments and Wa ter shed Char ac ter iza tions Un der the Nonpoint Rule
(Chap ter 400-12 WAC); and Ecol ogy Pub li ca tion#91-078 Tech ni cal Guid -
ance for As sessing the Qual ity of Aquatic En vi ron ments.  These doc u -
ments dis cuss tech ni cal meth ods for con duct ing wa ter qual ity stud ies. 
The man u als also de scribe sur vey plan ning, study de sign, re port writ ing,
and data man age ment, as well as as sess ment tech niques for wa ter, biota,
sed i ment and the ri par ian cor ri dor.  In ad di tion, the man u als pro vide an
an no tated bib li og ra phy and ex ten sive ref er ence sec tion of wa ter qual ity
re lated pub li ca tions.
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Field Sur vey De sign
Once the goals and ob jec tives of the pro gram have been set, de sign ing an
ap pro pri ate mon i tor ing scheme can be gin.  Listed be low are some gen eral
guide lines for de sign ing a wa ter qual ity mon i tor ing pro gram:

Es tab lish your re source lim its:
n Bud get
n Equip ment
n Staff (Who can help? What are their lev els of ex pe ri ence? When are 

they avail able?)
n Field time (Ranging from the length of a sur vey day, to length of

day light hours, to the sea sonal pe riod of crit i cal con di tions.) 

Set the phys i cal bound aries of the study area:
n Try to clearly iso late as many sources as pos si ble.  Try to keep the

“un known source” cat e gory as small as pos si ble.
n De fine the up stream limit of the study area by es tab lish ing a con -

trol sta tion.  The site should have fully mixed wa ter qual ity out side
the in flu ence of tar get sources.

n De fine the lim its on source iden ti fi ca tion de pend ing on the ob jec -
tives.  For trib u tar ies ei ther put a site at the mouth, or one at the
mouth and one up stream at a con trol sta tion above the area of im -
pacts.  Nonpoint sources can be de fined by care ful sta tion place -
ment.  Instream in puts (like sed i ments, al gae, macrophytes,
bac te ria, and aquatic biota) which cause changes in wa ter qual ity
can be mea sured or es ti mated.

n De fine the down stream limit where your mea sure ments and data
anal y ses end.

Es tab lish data ca pa bil i ties:
n Pre vi ous stud ies in sim i lar wa ter sheds pro vide a way of es ti mat ing

vari abil ity of data. With the re sources avail able, will the sam pling
de sign de tect a change in wa ter qual ity?  A sta tis ti cal method called 
power anal y sis (Co hen, 1988) en ables cal cu lat ing the num ber of
sam ples needed to de tect a spe cific in ter val wa ter qual ity change,
based on the vari abil ity in the data.

n Which el e ment of your anal y sis has the great est de gree of er ror? 
Does the level of pre ci sion you want for other el e ments make sense 
rel a tive to this mar gin of er ror?  For ex am ple, if you wanted to de -
ter mine mean monthly phos pho rus load ing, it would not make
sense to mea sure dis charge by tim ing a stick float ing down stream,
and then re quest a low level phos pho rus anal y sis.
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Mass bal ance:
n Cal cu la tions should be used for eval u at ing pol lut ant sources, trans -

port mech a nisms, and sinks (e.g., a wa ter bal ance equa tion):

n The de sign of a sur vey should en sure mass bal ance data are avail -
able. Usually mass bal ance cal cu la tions are set up for sev eral pa -
ram e ters.  You first start with the wa ter bal ance, and then you
pro ceed to a con ser va tive pa ram e ter bal ance (e.g., chlo rides or sol -
ids), and fi nally to the more com plex pa ram e ters (e.g., met als or nu -
tri ents) bal ance.

How are con tam i nants trans ported:
n The in ves ti ga tor must have a clear un der stand ing of prob a ble

trans port mech a nisms and sinks for a par tic u lar con tam i nant to
place sam pling sta tions, make pa ram e ter lists, and de cide which
me dia to col lect.  For ex am ple, for sev eral toxic sub stances it is im -
por tant to sam ple sus pended sed i ment and or ganic car bon con cen -
tra tions to ac cu rately es ti mate the fate of the toxic ma te rial.  In
ad di tion, sed i ments are of ten the only me dium where some toxi -
cants can be de tected.

n The in ves ti ga tor must also be knowl edge able about an cil lary pa -
ram e ters nec es sary to eval u ate a con tam i nant against wa ter qual ity
stan dards.  For ex am ple, to eval u ate am mo nia con cen tra tions
against wa ter qual ity cri te ria, tem per a ture and pH val ues are
needed.  For com par i son of some met als against wa ter qual ity cri te -
ria, hard ness val ues are re quired and sed i ment anal y ses need grain 
size, to tal or ganic car bon (TOC), and per cent sol ids.

The sta tion place ment and tim ing of sam ple col lec tion within the
study area are im por tant:

n Sam ple col lec tion should be sched uled to best char ac ter ize the wa -
ter qual ity prob lem.  Spe cifically, the crit i cal pe riod needs to be de -
fined.  For ex am ple, nonpoint source im pacts may be re lated to wet 
weather or storm events, ag ri cul tural ac tiv i ties, or con struc tion
sched ules.  Sea sonal sam pling de signs are use ful when a study area 
has a mix of point and nonpoint source im pacts.  With sea sonal de -
signs, sam ples col lected dur ing dif fer ent pe ri ods can ad dress dif fer -
ent types of prob lems.

n There are sev eral sam pling de signs to choose from once the gen eral 
sam pling pe riod is es tab lished.  A rou tine sam pling sched ule (same
site at same time of day, at set in ter vals) may be ap pro pri ate for ba -
sic wa ter qual ity char ac ter iza tion or long-term trends.  A ran dom
sam pling sched ule can ad dress sta tion vari abil ity, but may not be
ef fec tive in de scrib ing crit i cal events.
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n The in ves ti ga tor needs to de cide how sam ples will be col lected
over the sur vey pe riod.  Grab, con tin u ous, com pos ite, and se quen -
tial sam pling meth ods have all been used. How ever, grab sam ples
are the most com mon.  They are nor mally hand dipped and can
usu ally be col lected quickly, with min i mal equip ment and pro cess -
ing needs.  

n Con tin u ous mon i tor ing us ing data-logging and probes is usu ally
lim ited to a few pa ram e ters, (e.g., dis charge, tem per a ture, pH, dis -
solved ox y gen (D.O.), and con duc tiv ity).

n Au to matic com pos ite and se quen tial sam plers can be used to mon i -
tor pa ram e ters that once col lected, are sta ble over the sam pling pe -
riod.  Both types of sam plers can be set to col lect on a time in ter val
or flow-paced ba sis.  Com pos i tor sam ples pro vide good av er age
con cen tra tion.  Se quen tial sam ples can pro vide ex cel lent in for ma -
tion on changes in con cen tra tion, es pe cially over a storm event or
in dus trial waste pro cess cy cle.

Rep re sen ta tive sam ples:
n It is im por tant to ob tain a rep re sen ta tive sam ple from the

waterbody.  A sta tion lo cated where com plete mix ing or ho mo ge -
neous wa ter qual ity ex ists will re quire fewer sam ples than one lo -
cated at the in ter sec tion of sev eral sources.  Con duc tiv ity or
tem per a ture mea sure ments can be quickly per formed as a depth
pro file and/or transect across a waterbody at a pre lim i nary sta tion
lo ca tion.  The depth pro file may in di cate strat i fi ca tion, so that up -
per and lower layer sam pling may be nec es sary.  The transect may
sug gest an in flu ence from an un known up stream source, so that
the sta tion must be moved far ther down stream, or sam ples must be 
taken across the waterbody and av er aged to gether.

Qual ity As sur ance/Qual ity Con trol (QA/QC):
n QA/QC pro ce dures must be de signed into each sur vey.  The num -

ber of QC sam ples taken is di rectly re lated to the level of con fi -
dence an in ves ti ga tor wants in the re sults. There are no hard and
fast rules for how many QC sam ples are enough.  One gen eral
“rule of thumb” is: 10% to 20%; or a min i mum of one blank, one
field rep li cate, and one lab split per sam pling day.  The level of QC
is also de pend ent upon the pa ram e ters an a lyzed, me dia sam pled,
and pro ject bud get.
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Sed i ment, Bi o log i cal and Ri par ian Sur veys
Con sider a spe cial study of pri or ity pol lut ants for ini tial wa ter shed char ac -
ter iza tion if such data do not ex ist and po ten tial sources are pres ent.  Pri or -
ity pol lut ants are a list of 137 or ganic com pounds and met als con sid ered
po ten tially toxic or car ci no genic.  These com pounds re quire care ful col lec -
tion pro ce dures and are ex pen sive to an a lyze in the lab o ra tory.

Con cen tra tions of many pri or ity pol lut ant com pounds are usu ally be -
low de tec tion lim its in the wa ter col umn, even when there is a known
source af fect ing wa ter qual ity.  Be cause these pol lut ants are typ i cally as so -
ci ated with par tic u late mat ter, the best way to mea sure them is of ten by
an a lyz ing sed i ment sam ples.  Be cause they may show the im pact of
long-term, chronic pol lut ant doses, sed i ments should be an a lyzed as a
screen to check for the pres ence of pri or ity pol lut ants.  Sam ples should be
col lected from depositional ar eas (e.g., pools) be low po ten tial sources or at
the base of catch ment ar eas.

An anal y sis of the sed i ment sam ple for pri or ity pol lut ant screen ing
should in clude the fol low ing groups of com pounds:

n Acid Extractable Com pounds
n Base-Neutral Extractable Com pounds
n Pes ti cides
n Her bi cides
n Polychlorinated bi phen yls (PCBs)
n Pri or ity Pol lut ant Metals

The cost of a full pri or ity pol lut ant scan at de tec tion lim its ap pli ca ble to
wa ter qual ity stan dards can be very high.  It may be ap pro pri ate to do a
screen ing for com pound groups ini tially, based on the wa ter shed char ac -
ter is tics and known pol lut ant sources. If con cen tra tions are ac cept able (i.e., 
be low de tec tion, or sim i lar to pub lished con cen tra tions mea sured at
unimpacted sites), sed i ments need only be sam pled oc ca sion ally. Re sults of 
the screen ing can fo cus fur ther anal y ses at lower de tec tion lim its for pol -
lut ants that were iden ti fied but un quan ti fied in the ini tial screen.  Grain
size, to tal or ganic car bon (TOC), and per cent sol ids should be mea sured in 
each sed i ment sam ple to aid in data in ter pre ta tion.

Bi o log i cal as sess ments use in sects and other groups of or gan isms like
fish and al gae.  Eval u a tions are based on the com mu nity of or gan isms liv -
ing in the stream.  Their abun dance and di ver sity are an in di ca tor of wa ter
qual ity be cause dif fer ent spe cies have dif fer ent tol er ances to wa ter pol lu -
tion. 

Ri par ian cor ri dor as sess ments use vi sual ob ser va tions to eval u ate the
phys i cal and bi o log i cal con di tions of the wa ter, stream chan nel, and hab i -
tat ad ja cent to the stream cor ri dor.  They pro vide a method to eval u ate the
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health of the ri par ian cor ri dor and in ef fect the abil ity of the waterbody to
sup port ben e fi cial uses.

Bi o log i cal and ri par ian cor ri dor as sess ments ex am ine the bi o log i cal and 
phys i cal com po nents of fresh wa ter eco sys tems that may be im por tant in
eval u at ing hab i tat con di tion, trends, and cu mu la tive im pacts of pol lut ants.  
The use of bi o log i cal and phys i cal in for ma tion in an en vi ron men tal as sess -
ment in te grates wa ter qual ity over time and pro vides an eval u a tion of ex -
ist ing ben e fi cial uses, while wa ter sam ples pro vide in for ma tion for a more
dis crete time in ter val.  Guid ance on sam pling pro ce dures for bi o log i cal as -
sess ments can be found in Ecol ogy Pub li ca tion #91-078 Tech ni cal Guid ance
for As sessing the Qual ity of Aquatic En vi ron ments.  In for ma tion on the ri par -
ian cor ri dor as sess ment is con tained in Ecol ogy Pub li ca tion 95-307 Guid -
ance for Con ducting Wa ter Qual ity As sess ments and Wa ter shed Char ac ter iza tions 
Un der the Nonpoint Rule (Chap ter 400-12 WAC).
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Chap ter 9. Eval u ate and re vise

Def i ni tion: From the data col lected through mon i tor ing, de ci sions can be made re -
gard ing prog ress to ward mis sion, goals, and ob jec tives.

Eval u a tion is an es sen tial in gre di ent in the wa ter shed plan ning pro cess.
Af ter im ple men ta tion of rec om mended ac tions, you need to de ter mine
whether they solved the prob lems you ini tially iden ti fied, or whether the
prob lems are still get ting worse. Eval u ating the suc cess of the ac tions, and
ul ti mately the plan, re quires con stant at ten tion and co or di na tion with im -
ple ment ing agen cies.

Suc cess ful res to ra tion takes time and money.  Do not ex pect to see suc -
cesses in the short term.  Some ac tions will have im me di ate ben e fits, but
the over all res to ra tion of a wa ter shed’s wa ter qual ity, ri par ian ar eas, or
func tion ing wetlands will take years.  For an im pa tient com mu nity or leg -
is la ture who wants suc cess sto ries and num bers gen er ated quickly, some
type of re port ing sys tem is es sen tial. 

Af ter the wa ter qual ity mon i tor ing is com plete, the eval u a tion pro cess
be gins in ear nest. Be fore that, how ever, there are sev eral types of in for ma -
tion that can be col lected to help you de ter mine plan suc cess. They should
re late di rectly to an as sess ment of the suc cess or fail ure of ac tion items
iden ti fied and im ple mented in the wa ter shed plan. Each method should
re late to dif fer ent ac tion cat e go ries of the plan. Ac tion cat e go ries of the
plan might in clude ed u ca tion, BMPs, hab i tat res to ra tion, and in creased co -
or di na tion among re source agen cies. Of course, there are oth ers. The prac -
tice of eval u a tion helps you de ter mine whether the rec om mended ac tions
are help ing you reach plan goals and ob jec tives.

Im ple men ta tion Re view Com mit tee
Sev eral wa ter shed plan ning ef forts have cre ated a re view pro cess con sist -
ing of mem ber ship from the orig i nal Wa ter shed Man age ment Com mit tee
plus other mem bers of the com mu nity will ing to par tic i pate. The re view
com mit tees over see im ple men ta tion of the ac tion plans, eval u ate the sta -
tus and re sults of the plan’s im ple men ta tion, rec om mend re vi sions to the
plan as needed, and pro vide pub lic out reach and par tic i pa tion.

The Padilla Bay/Bay view wa ter shed plan ners even set up the struc ture, 
mem ber ship, and re spon si bil i ties of the Im ple men ta tion Re view Com mit -
tee. Some of the ma jor re spon si bil i ties in cluded:

n over see ing im ple men ta tion of the plan
n eval u at ing the over all ef fec tive ness of the plan
n rec om mend ing re vi sions to the plan
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n de vel op ing a news let ter to pro vide in for ma tion to the wa ter shed
com mu nity, and

n help ing the lead agency com pile the an nual prog ress re port.
In ad di tion, the plan ners un der stood the im por tance of de ter min ing meth -
od ol ogy for as sess ing the rel a tive suc cess of the ac tion plan. De ter mining
the re view and eval u a tion meth ods you use, and re ceiv ing agree ment
from the com mit tee, are im por tant for the over all re view and re vi sion
strat egy.

Eval u a tion Methods
Ev ery ac tion must be eval u ated to de ter mine whether it worked or did not 
work to solve the prob lem it was in tended to solve.  The three meth ods
that have been used suc cess fully in eval u at ing plans and ac tions are pub lic 
aware ness, agency im ple men ta tion ef forts, and long-term wa ter qual ity as -
sess ment:

Pub lic Aware ness
This may be the most im por tant type of in for ma tion gath ered in the eval u -
a tion pro cess. It may also be the most dif fi cult in for ma tion to get. Ul ti -
mately, the health of a wa ter shed will de pend on the ac tions of the peo ple
who live, work, play, or have some spe cial in ter est there.  Ma jor changes in 
think ing are a mea sure of suc cess.

There are sev eral ways to mea sure pub lic in ter est, aware ness, and par -
tic i pa tion. The most ob vi ous way is to con duct a sur vey. Mea suring the
per cent age of re sponses can let you know if the pub lic is get ting the mes -
sage, or if they are even in ter ested in wa ter shed pro tec tion. There are also
other ways of mea sur ing pub lic in ter est. Some of these are:

n hold ing pub lic work shops
n plan ning tasks that re quire vol un teers
n par tic i pa tion in com mu nity or ga ni za tions, such as Adopt-A-Stream

Pub lic par tic i pa tory events are good in di ca tors for whether your plan is
suc cess ful or not. A good point to re mem ber in wa ter shed im ple men ta tion 
ef forts is that ul ti mately, the pub lic will be the key since they will be re -
quired to im ple ment ac tions, at some level.

So cial is sues are dif fi cult to ad dress in a sur vey. Some lo cal wa ter shed
plan ners have ac quired the help of so cial sci en tists, com mu nity col leges, or 
uni ver si ties. How ever, if you want to find the an swer your self, there are
mod els and ef forts that have been suc cess ful. For in stance, sev eral lo cal
wa ter shed plan ning ef forts have de ter mined the ex tent of pub lic knowl -
edge about their wa ter shed, and have tai lored their pub lic ed u ca tion pro -
grams based on sur vey re sults. Some of the ques tions in clude:

1. Can you trace the wa ter you drink from pre cip i ta tion to tap?
2. Do you know the wa ter shed you live in?
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3. What is the land use his tory of where you live?
4. Can you iden tify the soil se ries in your wa ter shed?
5. What is the gen eral qual ity of wa ter in your wa ter shed?
6. What is nonpoint source pol lu tion? Name the causes of nonpoint

pol lu tion in your wa ter shed?
This type of sur vey ques tion can help you find out if res i dents have a
sense of wa ter shed aware ness. Sur veys be fore and af ter you im ple ment
wa ter shed ed u ca tion ef forts will be a great mea sure for eval u at ing wa ter -
shed im ple men ta tion suc cesses.

Agency Im ple men ta tion Ef forts
Each agency or or ga ni za tion re spon si ble for im ple ment ing the rec om -
mended source con trol mea sures should sub mit a sta tus re port to the lead
im ple ment ing agency. The pur pose of the re ports is to pro vide in ter nal au -
dits on how many ac tions are im ple mented, ac tual costs of im ple men ta -
tion, par ties in volved if more than just the im ple ment ing agency staff, and
when the im ple men ta tion ac tiv ity took place. The re ports should also
iden tify how many ac tions have not been im ple mented and why.  These
are im por tant to give the wa ter shed plan ners a feed back mech a nism on
the wa ter shed plan ning strat egy. If the strat egy is not work ing, the im ple -
men ta tion re ports will act as an in di ca tor.

This is also a good way to in crease co or di na tion ef forts. In these times
of fis cal con straints, com bin ing ef forts can help each agency reach their
wa ter shed goals. Re ports should have the fol low ing type of in for ma tion:

n agency name
n ac tion agreed to im ple ment
n ac tion im ple mented
n dates of im ple men ta tion
n prob lems en coun tered
n suc cesses mea sured

In ad di tion, in for ma tion about the amount of money spent, dol lars needed 
to com plete the work, pho to graphs, slides, names of vol un teers and co op -
er at ing agen cies are use ful for im ple men ta tion re ports.   If there are prob -
lems with im ple men ta tion, the Lead Agency can un der take con flict
res o lu tion ef forts to de ter mine why and ini ti ate a course cor rec tion.

Im ple men ta tion re ports, if done prop erly, will yield wa ter shed base line 
data re gard ing both so cial aware ness and wa ter qual ity.  Agency im ple -
men ta tion re ports are an ex cel lent tool for com pil ing data.
In ad di tion to re ceiv ing re ports, hold ing quar terly or twice-yearly meet -
ings yields good re sults.  Round ta ble dis cus sions and feed back about im -
ple men ta tion ac tiv i ties fos ter co or di na tion among the play ers.  
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Hab i tat As sess ment
Hab i tat mon i tor ing strat egy will pro vide in for ma tion on trends re lat ing to
land use, wa ter qual ity, hab i tat, and bi o log i cal con di tions of your wa ter -
shed. The main ob jec tives of this strat egy are:

n to de ter mine whether im ple men ta tion of the rec om mended source
con trol pro grams has been ef fec tive in pro tect ing wa ter qual ity and 
ben e fi cial uses from point and nonpoint source pol lu tion

n to de tect im pacts caused by hu man ac tiv i ties
n to mea sure wa ter qual ity im prove ments or deg ra da tion fol low ing

changes in those ac tiv i ties
n to in crease pub lic aware ness and knowl edge of the wa ter qual ity

prob lems, needs, and po ten tial so lu tions in your wa ter shed.

Land use map ping can give you vi sual in for ma tion on the trends in for est
con ver sions, wet land loss, and in creases in im per vi ous sur faces. By un der -
stand ing land use trends, it is rel a tively easy to un der stand the in creased
im pacts to sur face wa ter qual ity and quan tity. For ex am ple, in creased im -
per vi ous sur face will in crease run off from the land scape into the re ceiv ing
bod ies of wa ter. Storm water run off car ries pol lut ants. Of course, there are
nu mer ous mod els that can help de ter mine this type of in for ma tion. 
However, the vi sual trends are help ful in de ter min ing plan suc cesses or fail ures.

Re vising the Plan
What if the eval u a tion shows that goals and ob jec tives are not be ing met?
Going through a re vi sion pro cess should not be viewed as plan fail ure.
Rather, re vi sion should be viewed as “test ing the wa ters.”  Not all ac tions
will get the job done, and that is okay.  You will never know what works or 
does n’t work un til you try it.  The eval u a tion re ports will tell you whether
to con tinue on the pre scribed path or try other ac tions. In any event, re -
con ven ing the com mit tee is the first step.  Af ter that, fol low the pro cess
out lined in this guide book, but at a min i mal level.  You may need more in -
for ma tion, and the orig i nal com mit tee mem bers may not all agree to par -
tic i pate.  How ever, the re vi sion pro cess does not need to be dif fi cult or
time con sum ing.  Of ten, you can brain storm new ideas and ap ply them to
your de ci sion mak ing cri te ria.  Re ceiving agency con cur rence on new ac -
tions is also es sen tial.  It is ad vis able to make sure all the play ers are in -
volved in the re vi sion pro cess from the start.

Wa ter shed plan ning as pro cess is one way for com mu ni ties to em -
power them selves.  Making de ci sions on their own, es pe cially on those ac -
tions that af fect the wa ter shed and its mem bers, in creases com mu nity
well-being.  This is a pro cess com mu ni ties can take to be come self-reliant
and cre ate for them selves a sus tain able fu ture.  Plenty of help is avail able
from gov ern ment and non-government or ga ni za tions.  
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Com pre hen sive Flood Haz ard Man age ment Plan

Pre lim i naries to Planning

Step 1. Es tab lish Cit i zens and Agency Par tic i pa tion Pro cess
Since flood haz ard man age ment is a broad based plan ning ef fort and not
solely an en gi neer ing ex er cise, it is im por tant that a wide range of in ter ests 
and back grounds be in cor po rated in the pro cess.  A plan ning com mit tee
should be formed that in cludes a rep re sen ta tion of pub lic groups and
prop erty own ers.

De fine Pub lic Par tic i pa tion Pro cess
De velop a pro gram for pub lic par tic i pa tion that in cludes work shops, pre -
sen ta tions, and hear ings.  

Step 2. Set Flood Haz ard Man age ment Short- and Long-term goals and 
ob jec tives
With out care fully thought out com pre hen sive goals and ob jec tives, the
flood haz ard man age ment plan would lack an or ga nized frame work for
solv ing prob lems and is sues.  Un less ba sic pro ject goals are agreed upon,
dis agree ment can eas ily arise re gard ing fun da men tal is sues through out
the pro cess, and there will be no set cri te ria on which to eval u ate al ter na -
tive mea sures.  

Step 3. In ven tory and Anal y sis of Phys i cal Con di tions.
De scrip tion of plan ning area char ac ter is tics

1. Planning area bound aries with map and a state ment de scrib ing
how the study ar eas was de fined and the bound aries de ter mined

2. Cli mate: pre cip i ta tion, tem per a ture, etc.
3. To pog ra phy, soils, ge ol ogy, min eral re sources.
4. Hy drol ogy, in clud ing sur face drain age pat terns, chan nel mor phol -

ogy, geohydrology
5. Bi o log i cal re sources in clud ing fish er ies and wild life re sources, for -

ests, veg e ta tion, and hab i tat
6. Wa ter re sources in clud ing wa ter qual ity, wa ter shed, hy drol ogy,

and ground wa ter sys tems
7. Land use in clud ing for estry, rec re ation, ag ri cul ture, aquaculture,

and res i den tial, com mer cial, and in dus trial uses.  De scribe cur rent
land use,zon ing and pro jected de vel op ment trends

8. Pop u la tion, cur rent and pro jected trends
9. Trans por ta tion and util ity sys tems in clud ing nav i ga tion char ac ter -

is tics of area
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10. Sce nic, aes thetic and his toric/cul tural re sources
De scrip tion of Rel e vant Reg u la tory and Cap i tal Im prove ment Pro grams

1. Lo cal
a. Com pre hen sive land use plan; open space, parks, and trail

plans; con struc tion and im prove ment plans; and zon ing of rel -
e vant ju ris dic tions

b. Flood dam age pre ven tion or re duc tion or di nance
c. Shore line Mas ter Pro gram
d. Wet land or di nance/sen si tive ar eas or di nance
e. Lo cal build ing code
f. Storm water man age ment or di nance
g. Dikes/drain age dis tricts

2. State
a. Flood Plain Man age ment Act
b. De part ment of Nat u ral Re sources (DNR) lease or per mit
c. Shore line Man age ment Act (SMA)
d. Cen ten nial Clean Wa ter Fund
e. Storm water Man age ment
f. State En vi ron men tal Pol icy Act (SEPA)
g. Sec tion 401 per mit (Ecol ogy)
h. Wash ing ton State Hy drau lic Code
i. Growth Man age ment Act
j. For est Prac tices Act

3. Na tional
a. Army Corp of En gi neers

1. Sec tion 10 per mit
2. Sec tion 404 per mit

b. Na tional En vi ron men tal Pol icy Act (NEPA)
c. Na tional Flood In sur ance Pro gram (NFIP)
d. Na tional Pol lut ant Dis charge Elim i na tion Sys tem (NPDES)
e. For est Prac tices Act

Flood Dam age His tory, Flood fre quency Pat terns and Cur rent and 
Pro jected Prob lems

1. Re cord of his toric flood events
2. Dam age cost es ti mates by land use type, if avail able (e.g. com mer -

cial, res i den tial, ag ri cul tural)
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3. Prior flood con trol in ves ti ga tions and ac tions
4. List of cur rent and past prob lem ar eas and main te nance needs as

well as a sum mary of im ple mented pro jects with cost and fund ing.  
In clude en vi ron men tal and re source uti li za tion prob lems as well
(The prob lems and main te nance ar eas should be iden ti fied on a
map)

5. Po ten tial prob lems due to pro jected land de vel op ment or re source
uti li za tion trends (this item is not ex plic itly called out in WAC
173-145-040 but it makes sense to plan for the fu ture as well as cur -
rent con di tions)

Step 4. De ter mine Need for Flood Haz ard Man age ment Mea sures
This is the step that doc u ments the need for “flood con trol work” as re -
quired by WAC 173-145-040(1).  The scope of this step should be ex tended
to iden tify the need for en vi ron men tal pro tec tion, de vel op ment of re -
source man age ment pro tec tion, de vel op ment of re source man age ment
reg u la tions, emer gency re sponse ca pa bil i ties, and co or di nated plan ning
ac tiv i ties as well as struc tural flood con trol mea sures.

Step 5. Iden tify Al ter na tive Flood Haz ard Man age ment Mea sures
Here should be de scribed struc tural and non-structural op tions for ad -
dress ing the prob lems and is sues iden ti fied above.  The lo ca tion and ex -
tent of each mea sure should be de fined and il lus trated on a map.  Also, it
should be noted which prob lems each mea sure would ad dress, and the ex -
tent of its ef fec tive ness.  Both non-structural and struc tural so lu tions
should be de scribed in spe cif ics.  Al ter na tives com bin ing struc tural and
non-structural mea sures should be ex plored.  De part ment of Ecol ogy has
pre pared a guide book on flood haz ard plan ning that iden ti fies nu mer ous
struc tural and non struc tural al ter na tives.

Step 6. Eval u a tion of Al ter na tive Mea sures
For each al ter na tive mea sure the fol low ing in for ma tion should be pro -
vided:

A. Po ten tial en vi ron men tal im pacts to:
1. Fish re sources
2. Wild life re sources
3. Sce nic, aes thet ics and his toric re sources
4. Nav i ga tion
5. Wa ter qual ity
6. Hy drol ogy
7. Ex isting rec re ation
8. Other as ap pli ca ble

B. Con sis tency with ap pli ca ble reg u la tions and pol i cies
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C. Cost and method of pay ment
Costs for op er a tions, main te nance, ad min is tra tion and land ac -
qui si tion should be fac tored into the es ti mates.  The fund ing
sources for each al ter na tive should be iden ti fied.

D. Sched uling and Term of Ben e fit
The pro posed sched ule for im ple ment ing each al ter na tive
should be dis cussed and the po ten tial term of ben e fit pro -
jected.  The in tent of this is to iden tify which are short term,
re me dial ac tions and which are lon ger term, com pre hen sive
so lu tions.

E. Con for mance to Pub lic Goals and Ob jec tives
A brief state ment or sum mary ta ble should be pro vided to in -
di cate how each al ter na tive re sponds to the in di vid ual ob jec -
tives stated in Chap ter III.

Step 7. De velop and Rec om mend A Flood Haz ard Man age ment Plan
Con tents of the plan:
Ex ec u tive Sum mary

1. State ment of goals, prob lems, and is sues
2. Brief De scrip tion of pro ject meth od ol ogy and pub lic agency par tic -

i pants
3. De scrip tion of pro posed so lu tions listed in an ac tion plan with es ti -

mated costs, tim ing, par tic i pat ing agen cies and pri or ity for each
rec om mended ac tion.

In tro duc tion, Au thor ity, and Scope
1. le gal au thor ity un der Chap ter 86.26 RCW
2. Spon sor ship of lo cal gov ern ment

Back ground
1. Need for plan
2. De scrip tion of Flood Con trol As sis tance Ac count Pro gram FCAAP
3. His tor i cal back ground

Planning Pro cess and Meth od ol ogy
1. Role of pro ject com mit tee
2. Pub lic par tic i pa tion pro cess
3. Agency, tribal, and spe cial in ter est co or di na tion
4. Over view of tech ni cal plan ning meth ods

Short- and Long-term goals and ob jec tives
See Step 2.

De scrip tion of Planning area char ac ter is tics
See Step 3.

De scrip tion of Rel e vant Reg u la tory and Cap i tal Im prove ment Pro grams
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See Step 3.
Flood Dam age His tory, Flood fre quency Pat terns and Cur rent and 
Pro jected Prob lems

See Step 3
Al ter na tive Flood Haz ard Man age ment mea sures

See Step 4 and 5
Eval u a tion of Al ter na tive Mea sures

See Step 6.

List rec om mended ac tions
1. For this item, the pre ferred al ter na tives should be com piled into a

man age ment strat egy which serves as the ba sis for the com pre -
hen sive Flood Haz ard Man age ment Plan.  The strat egy should in -
clude a list of ac tions, the pri or ity, cost and time frame for each,
and the co or di na tion ac tiv i ties with ad ja cent gov ern ments, re lated 
agen cies, and as so ci ated pro grams.  

2. Map il lus trat ing ac tions
3. Di a grams and/or sketches of pro posed ac tions

Com plete SEPA doc u men ta tion

Ap pen dices
A. Cer tif i ca tion from the Wash ing ton State De part ment of Com mu -

nity De vel op ment that the lo cal emer gency man age ment or ga ni -
za tion is ad min is ter ing an ac cept able com pre hen sive emer gency
op er a tions plan.

B. En vi ron men tal as sess ment doc u men ta tion ac cord ing to SEPA
and/or NEPA reg u la tions

C. Tech ni cal hy dro log i cal data and anal y sis
D. Other maps and in for ma tion as ap pli ca ble
E. Other ex hib its as ap pli ca ble.
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Ground wa ter Man age ment Area Planning

Step 1 - Char ac ter ize the Area of In flu ence
The Area Char ac ter iza tion should pro vide in for ma tion on ex ist ing wa ter
qual ity, hab i tat, phys i cal and bi o log i cal con di tions of the Ground wa ter
Man age ment Planning Area.

Char ac ter ize Phys i cal Con di tions
n Area de scrip tion
n To pog ra phy
n Cli mate
n Sur face wa ter hy drol ogy
n ge ol ogy
n hydrogeology
n ground wa ter re charge
n ground wa ter re sources

– qual ity
– quan tity

Char ac ter ize Land Use
n ju ris dic tions
n ex ist ing land use
n fu ture land use
n land use im pacts on ground wa ter qual ity

– ag ri cul ture
– quar ries
– un der ground stor age tanks
– high way and res i den tial de vel op ment and road side weed 

con trol
– haz ard ous ma te ri als spills
– sep tic tanks
– mis cel la neous land use

Char ac ter ize Wa ter Use
n ju ris dic tions
n mu nic i pal wa ter with drawal
n ag ri cul tural with draw als
n to tal wa ter de mand
n wa ter rights
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Char ac ter ize Sen si tive Areas
n iden tify, char ac ter ize, lo cate, and map sen si tive re sources such as

lakes, streams, wetlands, ri par ian zones, wild life and hab i tat;
n de lin eate, des ig nate and as sess wet land func tional val ues for the

pro ject area; 
n eval u ate chang ing land use pat terns; 
n con duct fish and wild life hab i tat in ven tory;
n de velop base maps of the in for ma tion;
n iden tify crit i cal aqui fer re charge ar eas. 

Step 2 - Wa ter Qual ity As sess ment
Es tab lish ground wa ter qual ity and quan tity mon i tor ing and data man age -
ment pro gram.  Use any in for ma tion and data col lected un der an ap -
proved qual ity as sur ance/qual ity con trol plan

Mon i toring pro gram 
n Use an ap proved qual ity as sur ance plan that di rects the sam ple col -

lec tion, treat ment, and anal y sis of data.
n The sam pling plan should be com pre hen sive and pro vide a

3-dimensional pic ture of am bi ent sea sonal con di tions for ground -
wa ter and sur face wa ter bod ies.  The data man age ment plan
should in cor po rate cur rent ground wa ter stan dards. 

n Con tract or per form ap pro pri ate lab anal y ses to de ter mine ground -
wa ter qual ity con di tions, in clud ing po ten tial for sea wa ter in tru -
sion.

n Com pile/col lect all mon i tor ing data for com mu nity wells in clud ing
dis tri bu tion and to tal con sump tion.  Use De part ment of Health
data base or use a data man age ment sys tem in co or di na tion with
them.

n Ac quire ap pro pri ate soft ware, hard ware, and data stor age ca pa bil i -
ties for com plete man age ment of ground wa ter mon i tor ing data,
and se lected well log data.  (Con sider ENVIS,  Ac cess, Par a dox, and
dBase 3 en vi ron ments.)  Sys tem should be ca pa ble of ex port ing to
GIS or other graphic pack age for 3- and/or 2-dimension rep re sen ta -
tions of the subsurface ge ol ogy.

n Con tin ually in ter pret mon i tor ing in for ma tion in or der to de ter -
mine ef fec tive ness of ex ist ing pro gram, make ad just ments, and to
set pol icy guide lines, if war ranted.

n De velop wa ter qual ity maps for ni trates, chlo rides, and bac te ria.

In ten sive mon i tor ing
n Once mon i tor ing has started and you get an in di ca tion of threats to 

wa ter qual ity, con sider do ing tar geted, in ci dent-related mon i tor ing
for con di tions (such as el e vated ni trates) to de ter mine

Planning As Pro cess:
A Com mu nity Guide to Wa ter shed Planning Page 67



3-dimensional ex tent of con tam i na tion, rate and di rec tion of move -
ment, and prob a ble pol lut ant sources. 

Data Man age ment
n Com pile any ex ist ing and new hydrogeologic, wa ter qual ity and

wa ter re source data in a re la tional da ta base.  Anal y sis of the ex ist -
ing data will help de ter mine ad di tional data re quire ments. De velop 
a data man age ment plan (DMP) ac cord ing to ap pli ca ble state stan -
dards.

n Ac quire ap pro pri ate soft ware, hard ware, and data stor age ca pa bil i -
ties for com plete man age ment of ground wa ter mon i tor ing data,
and se lected well log data.  Sys tem should be ca pa ble of ex port ing
to GIS or other graphic pack age.

As sess ment Re port
n Pre pare a wa ter qual ity as sess ment re port, based on the above in -

for ma tion and a re view of any other avail able data. 

Step 3 - Hydrogeology
Re fine the de scrip tion of wa ter shed ge ol ogy and hydrogeology and sur -
face and ground wa ter in ter ac tions. De fine hydrostatigraphic unit lo ca tion
and thick ness of hydrostratigraphic units, hy drau lic char ac ter is tics, wa ter
qual ity, ground wa ter lev els, flow di rec tions, re charge/dis charge ar eas, and 
aqui fer in ter ac tions

Ex am ine ex ist ing geo logic and soils in for ma tion and ex am ine new well
log data to fur ther de velop an over all un der stand ing of your aqui fer, es pe -
cially their bound aries and re charge ar eas.  De ter mine the ex tent and
thick ness of “re stric tive” lay ers.

De velop a ground wa ter bud get and con cep tual model which quan ti ta -
tively and geo graph i cally de scribes the flow be tween sur face wa ter bod ies
and ground wa ter in the study area. Es ti mate the geo graphic vari a tion and
in flu ence of pre cip i ta tion, in ter cep tion by plants, and evapotranspiration
to re charge and run off.  

STEP 4.   Prob lem As sess ment and Threat Iden ti fi ca tion
The char ac ter iza tion re port, wa ter qual ity as sess ment, and hydrogeology
should al low you to es ti mate the ex tent and the sig nif i cance of the po ten -
tial threats to ground wa ter qual ity.  The re ports will al low you to iden tify
the type, lo ca tion and rel a tive haz ard of ex ist ing and po ten tial sources of
con tam i na tion pres ent in the area and their re la tion ship to ground wa ter
qual ity.  
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Po ten tial threats 
n Drywells and catchbasins
n Busi nesses and land uses (e.g. dairy farms, old neigh bor hoods, etc.) 

known to gen er ally be highly threat en ing to ground wa ter
n Un der ground stor age tanks
n Dry clean ing es tab lish ments and sim i lar sites
n Trans por ta tion routes (roads, streets, and park ing lots, air ports, etc.) 

of haz ard ous ma te ri als
n Var i ous phys i cal and bi o log i cal fac tors con trib ut ing to ground wa ter 

con tam i na tion 
n On-site sew age dis posal prac tices;
n Con struc tion ac tiv ity;
n House hold, yard, and gar den chem i cal use;
n Com mer cial/in dus trial chem i cal use
n Ag ri cul tural run off
n Ero sion and sed i men ta tion
n Spill con tain ment;

Once these sites are iden ti fied, de ter mine the rel a tive sig nif i cance of all
iden ti fied fac tors con trib ut ing to the po ten tial for ground wa ter con tam i na -
tion.  Ap ply ni trate load ing model and re fine its use as a con tin u ing pre -
dic tive tool for lo ca tion of sig nif i cant threats.  En ter lo ca tions of known
threats into land use in ven tory on county GIS, for pur poses of ground wa -
ter pro tec tion and land use plan ning.

Step 5 - Ground wa ter Man age ment Com mit tee
Once char ac ter iza tion and mon i tor ing are started, form a Ground wa ter
Man age ment Com mit tee (GWMC), which will be re spon si ble for de vel op -
ing and en sur ing the im ple men ta tion of the Plan.  The GWMC shall be
com prised of agen cies with re spon si bil ity and/or in volve ment in the
GWMA, con cerned pub lic and pri vate cit i zens, and oth ers in ter ested in the 
ba sin.
Form a Tech ni cal Ad vi sory Com mit tee if needed.

Step 6 - Ground wa ter Man age ment Plan
De velop a Ground wa ter Man age ment Plan to be con sis tent with any state
and fed eral reg u la tions and guide lines
De velop Goals and Ob jec tives.
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Man age ment Strat egies
Eval u ate man age ment strat e gies and cor re spond ing al ter na tives:

n Cost and ef fec tive ness;
n En vi ron men tal im pact;
n Prac ti cal ity;
n Abil ity of co op er at ing en ti ties to com plete nec es sary work;
n Con sis tency with ap pli ca ble laws, pol i cies, plans, etc; and
n Short vs. long-term so lu tions.

Im ple men ta tion Strat egies 
De velop a fund ing and im ple men ta tion el e ment to pri or i tize wa ter qual ity 
goals and man age ment strat e gies for im ple men ta tion.  The el e ment may
pro pose adop tion of reg u la tory pro grams, cap i tal im prove ment plans, es -
tab lish ment of sur face wa ter util i ties, cost-sharing pro grams, and other ac -
tiv i ties.  
The strat egy should in clude the fol low ing:

n De fine the agen cies re spon si ble for im ple ment ing each el e ment of
the Plan;

n Dem on strate that the re spon si ble agen cies have or will ac quire suf -
fi cient au thor ity to com plete each ac tion in clud ing op er a tion and
main te nance of fa cil i ties;

n Dem on strate that re spon si ble agen cies have or will ac quire ad e -
quate fund ing to com plete each ac tion iden ti fied for im ple men ta -
tion.  This shall in clude ap prox i mate bud get and meth ods of
fi nanc ing;

n De velop an im ple men ta tion sched ule for each ac tion and con cur -
rence from each agency re spon si ble for each ac tion

n De scribe in ter agency co or di na tion ar range ments which will en sure 
ef fec tive im ple men ta tion of the Ground wa ter Man age ment Pro -
gram; and

n De velop or di nances to im ple ment the fi nal ground wa ter man age -
ment plan.
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Wa ter shed Ac tion Planning for 
Wa ter sheds within the Puget Sound Re gion

Chap ter 400-12 WAC

Lo cal Planning and Man age ment of Nonpoint source Pol lu tion

Prep a ra tion for Wa ter shed Ac tion Planning

Lead Agency - WAC 400-12-400
The county is as sumed to be the lead agency for each wa ter shed man age -
ment com mit tee.  How ever, an other en tity may serve as the lead agency if
it has geo graphic ju ris dic tion and/or re spon si bil i ties that wholly or mostly
en com pass the wa ter shed and can dem on strate that it has the abil ity to
per form the du ties of a lead agency.  Those abil i ties in clude: 1) pos sess ing
fi nan cial and staff re sources; 2) be a gov ern men tal agency or sub di vi sion
of state gov ern ment with the power to pass res o lu tions, en act or di nances,
and ap pro pri ate funds; 3) be an In dian Tribe rec og nized as such by the
fed eral gov ern ment with ter ri tory or usual and ac cus tomed fish ing
grounds within wa ters in or ad ja cent to the county; or 4) be a con ser va tion 
dis trict, a met ro pol i tan mu nic i pal cor po ra tion, or a coun cil of gov ern -
ments.

Wa ter shed Man age ment Com mit tee For ma tion WAC 400-12-410
The lead agency shall es tab lish a Wa ter shed Man age ment Com mit tee.  The 
com mit tee make up and the pro cess of for ma tion shall be in ac cor dance
with WAC 400-12-410.  This will in clude no ti fy ing by let ter all lo cal gov ern -
ment leg is la tive au thor i ties,  con ser va tion dis tricts, and In dian tribes with
ju ris dic tion in the wa ter shed, in vit ing them to par tic i pate on the wa ter -
shed man age ment com mit tee; pub li ciz ing the for ma tion of the wa ter shed
man age ment com mit tee to re cruit mem bers; and con sult ing with af fected
par ties and ju ris dic tional en ti ties to de ter mine size and struc ture for the
Com mit tee to pro vide for bal anced rep re sen ta tion.
Af ter the com mit tee is formed, the Lead Agency shall:

n ed u cate the com mit tee as to its role and re spon si bil ity; com mit tee
ori en ta tion and ed u ca tion may oc cur con cur rently with pre lim i -
nary com mit tee de ci sions on study re quire ments, wa ter shed char -
ac ter iza tion and prob lem iden ti fi ca tion.

n as sure the prep a ra tion and re cord ing of ground rules;
n guide the de vel op ment of a de ci sion mak ing pro cess; and
n as sist in es tab lish ing a dis pute res o lu tion pro cess;
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n draft and se cure com mit tee ap proval of a sched ule and an ini tial
work plan

n A strat egy for pub lic ed u ca tion and in volve ment 

Tech ni cal Ad vi sory Com mit tee
Hav ing a tech ni cal ad vi sory com mit tee is not a re quire ment of WAC
400-12, but they have proven ex tremely use ful in the plan ning pro cess. 
Usually, the com mit tee as sists in iden ti fy ing the wa ter shed bound ary for
the study area, iden ti fy ing ex ist ing and needed in for ma tion for the pro ject 
area, re view ing and com ment ing on the de vel op ment of the mon i tor ing
and sam pling plan, and pro vid ing guid ance in the de vel op ment of con clu -
sions and rec om men da tions. 

Phase 1 – WAC 400-12-515

Wa ter shed char ac ter iza tion, and goals and ob jec tives de vel op ment
The pur pose of Phase 1 is to gather and eval u ate wa ter qual ity in for ma tion 
in or der to de fine nonpoint source prob lems and to de velop goals and ob -
jec tives for the wa ter shed ac tion plan.

Wa ter shed Char ac ter iza tion –515(2)
Pre pare a bio phys i cal de scrip tion of the wa ter shed that in cludes to pog ra -
phy, ge ol ogy, cli mate, ex ist ing pop u la tion, ben e fi cial uses of wa ter, wa ter
qual ity trends, ex ist ing land use pat terns, and an tic i pated pop u la tion and
land use trends.  Dis cuss ex ist ing fed eral, state, and lo cal wa ter qual ity
plans and pro grams ap pli ca ble to the wa ter shed.  Pre pare a wa ter shed
map show ing all sur face and ground wa ter re sources and ju ris dic tional
bound aries.
In clude in the char ac ter iza tion:

n a de scrip tion of the bio phys i cal en vi ron ment;
n a de scrip tion of the built (hu man) en vi ron ment;
n ex ist ing land use and pro jected trends; for est lands, crop lands, and 

con cen trated an i mal keep ing;
n known sen si tive hab i tats, in clud ing wetlands, ri par ian  ar eas, and

geo logic haz ards;
n a map show ing ju ris dic tional bound aries;
n a map show ing all wa ter ways and wa ter bod ies;
n a dis cus sion of ex ist ing fed eral and state wa ter qual ity

pro grams cur rently go ing on in the Wa ter shed;
n maps de lin eat ing wa ter shed bound ary.
n hy drol ogy
n dis cus sion of wa ter use and di ver sions
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This in for ma tion, com bined with the avail able wa ter qual ity in for ma tion,
will al low the wa ter shed man age ment com mit tee to de vel op ment a wa ter
qual ity as sess ment of the wa ter shed.  Sub se quently, this will al low the
prep a ra tion of a prob lem state ment with a well-defined set of goals and
ob jec tives.  

The in tent of the wa ter qual ity as sess ment is to pro vide the wa ter shed
man age ment com mit tee, other de ci sion-making bod ies, and the pub lic
with the most ac cu rate cur rent in for ma tion on the types of nonpoint
sources in the wa ter shed and their rel a tive im pacts on wa ter qual ity and
ben e fi cial uses.  This needs to in clude and ini tial as sess ment which will be
used in de vel op ing the pol lu tion con trol pro gram in the ac tion plan

Prob lem Def i ni tion –515(3)
De scribe the ex tent of nonpoint source wa ter qual ity prob lems, in clud ing:

n threats to ben e fi cial uses, wetlands, and ground wa ter; 
n vi o la tions of wa ter qual ity stan dards in re la tion to all po ten tial

sources,
n for estry,
n ag ri cul ture,
n min ing,
n land clear ing,
n boats and ma ri nas,
n land fills, and 
n other sources the Com mit tee will iden tify. 

Ac tion Plan Goals and Ob jec tives –515(4)
The Com mit tee will de velop wa ter qual ity goals and ob jec tives which
iden tify the de sired re sults for cor rect ing and pre vent ing nonpoint sources 
of pol lu tion. 

Phase 2 – WAC 400-12-525

Ac tion plan nonpoint pol lu tion con trol strat egy 
The pur pose of Phase 2 is to de velop strat e gies for con trol ling and pre -
vent ing nonpoint pol lu tion, pro tect ben e fi cial uses, and to en hance wa ter
qual ity.

Nonpoint pol lu tion source cat e go ries –525(4)
The wa ter shed man age ment com mit tee shall eval u ate the fol low ing prob -
a ble sources of nonpoint pol lu tion: 

n farm prac tices
n for est prac tices
n on site sew age dis posal
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n storm wa ter and ero sion
n land use im pacts, in clud ing con struc tion and storm water 
n ma ri nas and boats
n other nonpoint sources which can in clude house hold prac tices,

land fills, min ing, septage dis posal, pes ti cides, etc.
Even though these pro grams are not in the rule, they have been used suc -
cess fully in the 400-12 plan ning pro cess.  Iden tify pre ven tive and cor rec -
tive con trol strat e gies for each nonpoint pol lu tion source cat e gory in the
wa ter shed, iden ti fied in the Phase 1 re port.  Con sider:

n main te nance pro grams
n code/reg u la tory changes
n cap i tal pro jects
n en force ment ac tions
n pub lic ed u ca tion
n tech ni cal as sis tance
n in cen tives/fi nan cial as sis tance
n vol un tary par tic i pa tion
n in ven to ries

These source con trol mea sures shall be eval u ated for their tech ni cal fea si -
bil ity, le gal ity, abil ity to im ple ment, ef fec tive ness in achiev ing wa ter qual -
ity ben e fits, cost and cost ef fi ciency, prac ti cal ity, will ing ness of nec es sary
par ties to as sure full im ple men ta tion, and con sis tency with other lo cal
plans and pro grams.  The Com mit tee shall se lect spe cific source con trol
mea sures for each prob lem to in cor po rate in the plan.

Phase 3 – WAC 400-12-535

Ac tion plan im ple men ta tion strat egy
The pur pose of Phase 3 is to iden tify the re quire ments for the de vel op -

ment of the strat egy for im ple ment ing the ac tion plan.
n The im ple men ta tion strat egy for the wa ter shed ac tion plans should 

in clude:
n A de scrip tion of the spe cific ac tions re quired of each im ple ment ing

agency and lo cal gov ern ment;
n A sched ule that in cludes an nual mile stones for im ple ment ing

nonpoint pol lu tion con trol strat e gies;
n Es ti mated im ple men ta tion costs and bud get, in clud ing a fi nanc ing

el e ment that iden ti fies ex ist ing and po ten tial lo cal, state, and fed -
eral fund ing sources;

n Iden ti fi ca tion of lead agency;
n A dis pute res o lu tion pro cess;
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n A pro cess and strat egy for co or di na tion and in te gra tion with on go -
ing plan ning and man age ment pro grams within the wa ter shed
that im pact wa ter qual ity;

n Pro vi sions for pub lic in volve ment in the prep a ra tion and adop tion
of im ple men ta tion plans, pol i cies, and/or or di nances;

n A method of eval u a tion the over all ef fec tive ness of the ac tion plan
in pre vent ing and cor rect ing ground and sur face wa ter qual ity. 
This el e ment in cludes:

n A long-term mon i tor ing pro gram
n A pro cess for an nual re view

Even though long-term mon i tor ing re quire ments are not in the rule, De -
part ment of Ecol ogy Pub li ca tion No. 95-307, Guid ance for Con ducting Wa ter
Qual ity As sess ments and Wa ter shed Char ac ter iza tion Un der the Nonpoint Rule
(Chap ter 400-12 WAC), Feb ru ary 1995, was de vel oped to help the 400-12
plan ning pro cess.  A wa ter qual ity mon i tor ing and qual ity as sur ance pro -
ject plan (QAPP) should be de vel oped first.  In clude in the QAPP:

n Ti tle page with pro vi sion for ap proval sig na ture
n Ta ble of con tents
n Pro ject de scrip tion
n Pro ject or ga ni za tion and re spon si bil ity
n Data qual ity ob jec tives
n Sam pling pro ce dures
n An a lyt i cal pro ce dures
n Data re duc tion, val i da tion and re port ing
n Qual ity con trol
n Per for mance and sys tems au dits
n Pre ven ta tive main te nance
n Data as sess ment pro ce dures
n Cor rec tive ac tion
n Qual ity as sur ance re ports

Con sider the fol low ing pa ram e ters for your mon i tor ing pro gram:
n flow n to tal phos pho rus
n fe cal coliform n am mo nia ni tro gen
n to tal sus pended sol ids n ni trites
n tur bid ity n ni trates
n dis solved ox y gen n con duc tiv ity
n tem per a ture n sa lin ity
n ph
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Most of these can be used to de ter mine trends, and can also be used to
eval u ate the suc cess of im ple mented ac tions to con trol nonpoint pol lu tion.

Phase 4 WAC 400-12-545

Ac tion plan re view and ap proval
The pur pose of Phase 4 is to al low the ac tion plan to be re viewed by the
De part ment of Ecol ogy as the re spon si ble agency, the pub lic , and other
in ter ested en ti ties and agen cies and to as sure that com ments are ad -
dressed by the wa ter shed man age ment com mit tee.

Pub lic and Agency Re view –545(2)
The draft ac tion plan doc u ments are sub mit ted to plan ning and im ple -
ment ing en ti ties, the pub lic, and the De part ment of Ecol ogy for re view
and com ment. Re view and com ment pe riod is 60 days.  The lead agency
con sol i dates the re sult of the re views and pres ent them to the Wa ter shed
Man age ment Com mit tee.  The com mit tee shall con sider rec om mended re -
vi sions and make changes to the draft ac tion plan as needed.  

Within 30 days hold a pub lic hear ing.

State ments of Con cur rence –454(3)
Dur ing this time, work closely with im ple ment ing en ti ties listed in the
plan to work out de tails of their par tic i pa tion.  Once these de tails are
agreed to so licit of fi cial let ters of con cur rence from im ple ment ing en ti ties
and re solve any fur ther is sues of non con cur rence.

Ac tion Plan Submittal and Ap proval –545(4) and –545(5)
Af ter the SEPA re view and pub lic hear ings, the re vised fi nal ac tion plan
shall be sub mit ted to Ecol ogy for ap proval.  Ecol ogy will ap prove ei ther
the to tal plan or parts of the plan.

SEPA Re view  WAC 400-12-555
Af ter the plan has been re vised de velop SEPA doc u ments in ac cor dance
with Chap ter 43.21C RCW and sub mit them to the ap pro pri ate agen cies
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Storm water Planning

Step 1 - Char ac ter ize the Ba sin

Drain age Area Char ac ter iza tion
The Drain age Area Char ac ter iza tion should pro vide in for ma tion on ex ist -
ing wa ter qual ity, hab i tat, phys i cal and bi o log i cal con di tions of the Storm -
water Man age ment Area (SMA).  
The drain age area char ac ter iza tion should iden tify:

n To pog ra phy;
n Soils, es pe cially highly erod ible soils and soils with high run off po -

ten tial;
n Cli mate;
n Sen si tive ar eas in clud ing wetlands, flood plains, and fish and wild -

life hab i tat ar eas, steep slopes, ri par ian cor ri dors, ground wa ter re -
charge ar eas, po ten tial, mu nic i pal drink ing wa ter sources;

n Waterbodies and wa ter ways;
n Drain age area bas ins, in clud ing hydrologic fea tures;
n Ex isting storm water con vey ance sys tem and drain age ar eas;
n The reg u la tory en vi ron ment and a map of ju ris dic tional bound -

aries;
n Ex isting and fu ture land use;
n De lin ea tion of per vi ous and im per vi ous sur faces;
n Maps of out falls;
n Flood plains and floodways;
n Other in for ma tion needed to com plete an ac cu rate de scrip tion of

the ba sin.

Char ac ter ize Sen si tive Areas
In ad di tion to the above, an in ven tory should be made of ex ist ing en vi ron -
men tal re sources within the plan area.  Field sur veys of the plan area
should be con ducted to ver ify ex ist ing data and to sur vey po ten tial crit i cal
hab i tat ar eas.  The in ven tory should:

n iden tify, char ac ter ize, lo cate, and map sen si tive re sources such as
lakes, streams, wetlands, ri par ian zones, wild life and hab i tat;

n de lin eate, des ig nate and as sess wet land func tional val ues for the
pro ject area; 

n eval u ate chang ing land use pat terns and ur ban growth bound ary
for their po ten tial im pacts to the storm water man age ment area
(SMA);

n con duct fish and wild life hab i tat in ven tory;
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n de velop base maps of the in for ma tion.  

Ur ban Area Spe cific In ven tory
n Gen eral char ac ter iza tion of in dus trial and com mer cial sites;
n Res i den tial den sity;
n % im per vi ous sur face;
n In ven tory of in dus trial and com mer cial sites in the city;
n De scrip tion of cur rent storm water and ero sion con di tions and

threats;
n De scrip tion of solid and haz ard ous waste con di tions and trends in

the city;
n Wet lands in the city - gen eral char ac ter iza tion, ex ist ing in for ma tion, 

in ven tory, func tions and val ues, re view of wet land reg u la tions and
Shore line Mas ter Pro gram, data anal y sis, con clu sions and rec om -
men da tions; and

n Ex isting city storm water man age ment, eval u a tion of cur rent sys -
tem and planned changes, rec om men da tions for storm water con -
trol in new de vel op ments, sum ma rize storm water run off model
re sults.

Step 2 - Wa ter Qual ity As sess ment

As sess ment Re port
Pre pare a wa ter qual ity as sess ment re port, based on re view of any avail -
able data of the SMA that char ac ter izes the fol low ing fea tures: 

1. ex ist ing stream ben e fi cial uses;
2. ex ist ing stream wa ter qual ity and wa ter qual ity stan dards;
3. any sam pling re sults; 
4. con trib u tory sur face run off pol lut ant load ings in clud ing pro jects

that the County or other en tity is in volved in that may ad versely
im pact wa ter qual ity; 

5. sur face wa ter qual ity man age ment strat e gies; and 
6. ex ist ing wa ter qual ity of the re ceiv ing wa ters within the SMA.

Mon i toring Pro gram
 De velop a qual ity as sur ance/qual ity con trol pro gram to help guide any
mon i tor ing ac tiv i ties.

De velop an on go ing and long-term mon i tor ing pro gram to be used to
eval u ate:

1. any wa ter qual ity goals; and
2. man age ment strat e gies iden ti fied in the storm water plan.
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Step 3 - Hydrologic Anal y sis

Modeling
Per form hydrologic mod el ing of the SMA and es tab lish ex ist ing storm -
water con vey ance ca pac i ties.  This work should first in clude:

1. the de vel op ment of de sign hy dro graphs to com pute vol ume and
flow

2. in put pa ram e ters
3. de vel op ment of as sump tions
4. val i da tion of the model

Cur rent Con di tion Anal y sis
Pre pare a pol lut ant load ing eval u a tion of the cur rent con di tions for the
ma jor sub-basins of the plan ning area.  Sub-basin pol lut ant load ings will
be es ti mated from the com pi la tion of sub-basin ar eas ac cord ing to land use 
and the cor re spond ing pol lut ant load ings which have been de ter mined to
be as so ci ated with such land uses.  The pol lut ant load ing es ti mates will be
used in con junc tion with as sess ment re port and mon i tor ing re sults to
iden tify sub-basin ar eas of great est con cern for wa ter qual ity pro tec tion.  

Fu ture Con di tion Anal y sis
A plan ning level or fu ture con di tion anal y sis of pol lut ant loads should in -
clude the fol low ing el e ments:

1. Es ti mates of tar get pol lut ant loads from dif fer ent pol lu tion sources 
for his toric, ex ist ing, and fu ture con di tions;

2. Es ti mate load re duc tion lev els which are achiev able us ing source
con trol, run off con trol, and run off treat ment Best Man age ment
Prac tices (BMP); and

3. De scrip tion of spe cific BMPs which will be used to achieve the
load re duc tion lev els.

Within the Puget Sound Re gion, both the hydrologic anal y sis and the pol -
lut ant load ing eval u a tion should con form to the guide lines of the DE -
PART MENT’S Storm water Man age ment Man ual for the Puget Sound
Ba sin and shall ad dress wa ter qual ity as a first pri or ity.

Step 4 - Storm water Man age ment Com mit tee
Once char ac ter iza tion and mod el ing are started, form a Storm water Man -
age ment Com mit tee (SMC), which will be re spon si ble for de vel op ing and
en sur ing the im ple men ta tion of the Plan.  The SMC shall be com prised of
agen cies with re spon si bil ity and/or in volve ment in the SMA, con cerned
pub lic and pri vate cit i zens, and oth ers in ter ested in the ba sin.  

Form a Tech ni cal Ad vi sory Com mit tee if needed.
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Step 5 - Prob lem Iden ti fi ca tion And Al ter na tive Anal y sis 

Prob lem Iden ti fi ca tion
Once a char ac ter iza tion and hydrologic mod el ing is com pleted, then iden -
ti fi ca tion of flood ing ar eas, sur face wa ter qual ity, and pol lut ant source
prob lems and im pacts to sen si tive re sources within the SMA can be made.  
Re view ex ist ing re ports, so licit, pub lic in put re gard ing sur face wa ter prob -
lems, in ter view city or county staff, and re sults of the hy dro log i cal anal y sis 
and pol lut ant load ing eval u a tion shall be an a lyzed to iden tify ex ist ing and
po ten tial fu ture sur face wa ter man age ment prob lems.

Cat e go ries of pol lut ant source prob lems to be iden ti fied should in clude:

n On-site sew age dis posal prac tices;
n Con struc tion ac tiv ity;
n House hold, yard, and gar den chem i cal use;
n Com mer cial/in dus trial chem i cal use and run off;
n Il licit dis charges;
n Il le gal dump ing;
n Ag ri cul tural run off;
n Roads, streets, and park ing lots, air ports, etc;
n Ero sion and sed i men ta tion;
n Spill con tain ment;
n Ex ces sive streambank ero sion due to mag ni tude and fre quency of

bankfull storm water dis charges;
n Il licit con nec tions to storm water sew ers;
n Com bined sewer over flows; and
n Dis posal of storm water sed i ment, in clud ing street waste.

Ex isting and po ten tial fu ture drain age sys tem prob lems shall be iden ti fied
and in clude at least the fol low ing el e ments:

n Flooding;
n Ero sion;
n Prob lems from lack of main te nance;
n In ad e quate pipe or chan nel ca pac ity;
n Safety prob lems;
n Growth;
n Im pacts to sen si tive re sources and re sul tant prob lems shall also be

iden ti fied.
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De velop pol lu tion con trol man age ment strat e gies for ex ist ing storm water
prob lems.  Man age ment strat e gies shall in clude the fol low ing rec om men -
da tions from the Puget Sound Wa ter Qual ity Man age ment Plan:

n Ero sion and sed i ment con trol for con struc tion sites;
n Source con trol to pre vent the trans port of pol lut ants in storm water

run off;
n Run off treat ment to re move pol lut ants from storm water run off;
n Streambank ero sion con trol by re duc ing the mag ni tude and fre -

quen cies of storm water dis charges;
n Pro tec tion of sen si tive ar eas iden ti fied in sub-task 2;
n Op er a tion and main te nance strat e gies for storm water treat ment fa -

cil i ties;
n Storm water con vey ance sys tem al ter na tives.

Within the Puget Sound Re gion, Ecol ogy has de vel oped a Storm water
Man age ment Man ual for the Puget Sound as a guide to eval u ate pol lut ant
source con trol al ter na tives for in cor po ra tion into the sur face wa ter man -
age ment plan.  Such al ter na tives shall in clude res i den tial BMPs, com mer -
cial and in dus trial BMPs, ag ri cul tural BMPs, main te nance of road way or
drain age fa cil i ties, con struc tion site ero sion con trol, and road way spill con -
tain ment.

Step 6 - Storm water Man age ment Plan
De velop a Storm water Man age ment Plan to be con sis tent with any state
and fed eral reg u la tions and guide lines.  Within the Puget Sound Re gion,
the rec om men da tions of the Puget Sound Wa ter Qual ity Man age ment
Plan El e ments SW-1 and SW-2, and the tech ni cal man ual, model or di -
nances, and guid ance de vel oped in SW-3 and SW-4 should be fol lowed.  
De velop Goals and Ob jec tives.

Man age ment Strat egies
The man age ment strat e gies and cor re spond ing al ter na tives shall be eval u -
ated for:

1. Cost and ef fec tive ness;
2.  En vi ron men tal im pact;
3. Prac ti cal ity;
4. Abil ity of co op er at ing en ti ties to com plete nec es sary work;
 5. Con sis tency with ap pli ca ble laws, pol i cies, plans, etc; and
 6. Short vs. long-term so lu tions.

Con duct rate study anal y sis for po ten tial storm water util ity; de velop
User Charge Sys tem Meth od ol ogy for storm water util ity; hold nec es sary
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pub lic re view and com ment meet ings (based on in ter est); and re vise the
user charge sys tem based on pub lic com ments.

Im ple men ta tion Strat egies 
De velop a fund ing and im ple men ta tion el e ment to pri or i tize wa ter qual ity 
goals and man age ment strat e gies for im ple men ta tion.  The el e ment may
pro pose adop tion of reg u la tory pro grams, cap i tal im prove ment plans, es -
tab lish ment of sur face wa ter util i ties, cost-sharing pro grams, and other ac -
tiv i ties.  

The strat egy should in clude the fol low ing:
1. De fine the agen cies re spon si ble for im ple ment ing each el e ment of

the Plan;
2. Dem on strate that the re spon si ble agen cies have or will ac quire suf -

fi cient au thor ity to com plete each task, in clud ing op er a tion and
main te nance of fa cil i ties;

3. Dem on strate that re spon si ble agen cies have or will ac quire ad e -
quate fund ing to com plete each task iden ti fied for im ple men ta -
tion.  This shall in clude ap prox i mate bud get and meth ods of
fi nanc ing;

4. De velop an im ple men ta tion sched ule for each task and con cur -
rence from each agency re spon si ble for each task;

5. De scribe in ter agency co or di na tion ar range ments which will en -
sure ef fec tive im ple men ta tion of the Storm water Man age ment
Pro gram; and

6. De velop or di nances to im ple ment the fi nal storm water man age -
ment plan. 
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Planning for To tal Max i mum Daily Loads (TMDLs)
For Nonpoint Sources of Pol lu tion

Wa ter bod ies are pol luted by di verse sources.  Each source con trib utes one
or more pol lut ants.  How ever, there may be an ac cu mu la tion of pol lut ants
through mul ti ple sources.  One way to iden tify pol luted streams is to find
out if the pol lut ant ex ceeds state stan dards for wa ter qual ity.  The fed eral
Clean Wa ter Act re quires each state to es tab lish it’s own wa ter qual ity stan -
dards.  When a pol lut ant in a wa ter body ex ceeds one or more of these
stan dards, a plan to re duce the pol lut ant so that the wa ter is no lon ger in
vi o la tion must be pre pared and im ple mented.  

The plan de ter mines the amount of the pol lut ant that can be dis -
charged through the var i ous sources and still main tain ad e quate wa ter
qual ity.  In other words, the car ry ing ca pac ity of the stream, lake, or river is 
de ter mined.  This amount, which may be cal cu lated on the ba sis of dis -
charge per day, is re ferred to as a load ing.  The max i mum al low able
amount of a pol lut ant load ing for all the sources is called the load ing ca -
pac ity. The set of ac tions needed to achieve the loacing ca pac ity is called a
to tal max i mum daily load (TMDL).  

The TMDL de scribes ac tions to re duce pol lut ant dis charge from all
sources to a level less than the limit.  A TMDL be comes the ba sis for con -
trol ac tiv i ties in a wa ter shed plan.  The plan pro vides the vi sion and mech -
a nism for con trol ling any com bi na tion of point sources and nonpoint
sources.

The En vi ron men tal Pro tec tion Agency has ac cepted some wa ter shed
plans as ful fill ing the re quire ments for nonpoint source TMDLs.  To qual -
ify, a wa ter shed plan must con tain:

n Wa ter shed char ac ter iza tion and prob lem de scrip tion
n Goals and ob jec tives
n Tech ni cal in for ma tion for TMDLs
n Pro posed man age ment mea sures
n Timeline for im ple men ta tion and achiev ing wa ter qual ity stan dards
n A list of im ple ment ing agen cies
n A plan for mon i tor ing and eval u a tion
n A pub lic in volve ment plan
n A plan for main te nance of ef fort over time

A lead agency should be des ig nated to pre pare the TMDL and for ward it
to Ecol ogy for re view and sub mis sion to EPA for ap proval.  The prin ci pals
of TMDL de vel op ment are very sim i lar to those needed for sound wa ter -
shed plan ning.
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Step 1. Set up a pub lic par tic i pa tion pro cess
Com pile and main tain a list of in ter ested and af fected par ties.  No tify them 
that a TMDL is be ing pre pared. From this list cre ate a wa ter shed man age -
ment com mit tee. The com mit tee may in clude rep re sen ta tives from:

n Fed eral
n State
n Lo cal gov ern ments 
n Tribes 
n Cit i zens
n Busi ness and trade as so ci a tions
n Ag ri cul tural com mod ity groups
n Other in ter ested par ties

All in for ma tion used in the de vel op ment of the TMDL must be made
avail able to the pub lic-at-large.  A pro cess to ac cess these ma te ri als and lo -
ca tion(s) should be des ig nated and pub li cized.  Be fore the TMDL is fi nal -
ized by the lead agency, there must be a pub lic re view.

Step 2. Prob lem For mu la tion and TMDL De ter mi na tion
Iden tify the pol lut ants for which the TMDL is be ing pre pared and de scribe 
the im pacts of the pol lut ants on the wa ter qual ity in the wa ter shed.

Char ac ter ize cur rent con di tions:

n De scribe the bi o log i cal, phys i cal, and so cial en vi ron ments
n Iden tify ben e fi cial uses that are im pacted (swim ming, fish spawn -

ing, shell fish col lec tion, etc.)
n De scribe ap pli ca ble wa ter qual ity stan dards, as well as any state

and lo cal reg u la tions gov ern ing the use and dis posal of the pol lut -
ant(s).

n Iden tify and de scribe sources of the pol lut ant(s) in the wa ter shed
n De scribe cur rent ef forts to con trol dis charges of the pol lut ant(s) in

the wa ter shed

Per form the TMDL study
The load ing ca pac ity of the stream for the pol lut ant(s) may be de ter mined
us ing a va ri ety of ap proaches.  Of ten, com puter mod els are used to pre dict 
the lim its of pol lu tion.  In other cases, a more qual i ta tive ap proach to pol -
lu tion con trol is used that fo cuses on im ple men ta tion of BMPs tar geted to
re duce pol lu tion from the most sig nif i cant sources first.  Here the study fo -
cuses on de ter min ing the most likely sources of im pair ment and pro vides
good doc u men ta tion of where prob lems should be ad dressed. Such stud -
ies must be able to es ti mate the suc cess of the BMP’s in meet ing wa ter
qual ity stan dards.
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Some flex i bil ity ex ists in the reg u la tions on how to ap proach this study
when deal ing with nonpoint sources of pol lu tion.  Tech ni cal as sis tance
should be sought due to the highly tech ni cal na ture of the study.  Loading
ca pac ity should in clude al lo ca tions for loads from point and nonpoint
sources as well as a rea son able mar gin of safety.

De velop Goals and Ob jec tives
Goals and ob jec tives are de vel oped as part of the TMDL study.  In many
cases, meet ing wa ter qual ity stan dards at spec i fied sen si tive ar eas can be
the goal of the TMDL.  Tem per a ture, fe cal coliform, and tur bid ity are typ i -
cal pa ram e ters with set wa ter qual ity stan dards.  In other cases, goals for
hab i tat char ac ter is tics may be in cluded in the TMDL.  Pool/rif fle ra tio, fine
sed i ment con cen tra tion, and large woody de bris are typ i cal hab i tat char ac -
ter is tics.  

In es tab lish ing goals for TMDLs you need to con sider two im por tant
fac tors.  First, there must be good sci en tific jus ti fi ca tion.  Use of wa ter qual -
ity stan dards as TMDL goal meets this test.  Use of hab i tat char ac ter is tics
ne ces si tates a care ful re view of the needs of the biota pres ent in the wa ter
body.  The sec ond fac tor re lates to pub lic re view and sup port for the goal. 
Since the goal di rects de ci sion-making and pro gram ac tiv i ties, all par ties to 
the dis cus sion must agree to the goals.  This is fun da men tal to the
long-term suc cess of the TMDL and plan ning pro cess.

Step 3.  De signing and se lect ing pro grams for pol lu tion 
con trol
Using the in for ma tion on the cur rent con di tions and load ing ca pac ity, de -
ter mine the man age ment prac tices nec es sary to achieve and main tain
com pli ance with the wa ter qual ity stan dards.

Re search var i ous ap proaches to nonpoint source con trol pro grams for
pos si ble use in the wa ter shed.  You can adopt pro grams from other ar eas
when ap pli ca ble, or de sign a new one to fit the needs of the wa ter shed. 
Some times im proved im ple men ta tion is all that needs to oc cur.

n Once you have iden ti fied the pro gram el e ments, you need to draft
a sched ule for get ting work done which should in clude:

n Starting dates and du ra tion for each pro gram ac tiv ity for achieve -
ment of the TMDL ob jec tives, and for the at tain ment of wa ter qual -
ity stan dards.

n In ter me di ate and fi nal mile stones for wa ter qual ity im prove ment
n Backup pro grams with trig gers to be con sid ered if mile stones are

not met
n Iden ti fi ca tion of re spon si ble im ple ment ing agen cies.
n To im prove the like li hood of suc cess, let ters of con cur rence should

be signed by all par ties com mit ted to var i ous im ple men ta tion as -
pects of the TMDL  The fi nal out come should be the es tab lish ment
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of in terim and tar get con di tions for the waterbody.  These are used
by the lead agency and lo cal com mit tee to re view prog ress once the 
study is com pleted.

Re cov ery time for wa ter bod ies will vary de pend ing on the ex tent and
type of prob lem.  TMDLs help or ga nize ef forts which bring the great est
im prove ment in the short est amount of time.  Some wa ter bod ies will take
years to re cover, while oth ers just months.  The plan should al low a rea -
son able amount of time for re cov ery to be com plete.

Step 4. Mon i toring and Eval u a tion
A mon i tor ing pro gram and feed back loop is vi tal to the suc cess of a TMDL.  
Since the ef fort of many peo ple is in volved, con sid er able time may be
needed to im prove wa ter qual ity.  It is im por tant to de sign re li able data
col lect ing and re port ing pro cess along with the TMDL.  The plan ning
group should plan an nual re views of prog ress in clud ing level of BMP im -
ple men ta tion, ef fec tive ness of BMPs, and mea sured wa ter qual ity im -
prove ment.  Where im prove ment is not oc cur ring as pre dicted and
sched uled, the lo cal com mit tee should eval u ate why and make nec es sary
changes to the pro grams, or to ex pec ta tions. 
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