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ABSTRACT 

Surface water  and ground water q u a l i t y  were monitored i n  Wilson 
Creek dra inage ,  c en t r a l  ashington S t a t e ,  from Ju ly  1978 through 
Ju ly  1979 t o  eva lua t e  impacts from i r r i g a t e d  a g r i c u l t u r e ,  urban 
runof f ,  n~unicipal  and i n d u s t r i a l  waste disposa I ,  and r e s i d e n t i a l  
development. Return flows from i r r i g a t e d  aqr icu l  t u r e  were i d e n t i -  
f i e d  a s  t h e  cause of increased t u r b i d i t y ,  s o l i d s ,  n u t r i e n t ,  and 
bac t e r i a  l e v e l s  i n  the  cen t r a l  and lower drainage.  K i t t i t a s  sewaqe 
t reatment  p l an t  e f f l u e n t  s u b s t a n t i a l l y  reduced water q u a l i t y  i n  
Cooke Creek. The o t h e r  po in t  and non-point sources  monitored did 
not appear t o  s i g n i f i c a n t l y  impact water qua1 i t y .  
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ashington S t a t e  Departm 
s t ra tegy" '  i d e n t i f i e s  a  
s t a t e  f a i l i n g  t o  meet t 
goal .  K i t t i t a s  Va l l ey ' s  M i 7  
gated aqr icu l  t u r a l  

1978. 

i t t i t a s  Valley i s  loca ted  i n  
ashington S t a t e  on t h e  e a s t e r  
oun ta ins ,  Bolyston 
orders  t o  t he  nor th ,  e a s t ,  an 

The v a l l e y ' s  cclin~ate i s  seml-ari  
about 9 inches .  
February. W i t h  i 
Approximately 90,000 ac r e s  a r e  c 
duction of  c a t t l e ,  sheep, 

El lensburg (popuf a t i o n  13,000) ,  an i t y  of K i t t i t a s  ( 
t i o n  745) a r e  t h e  major urban cen t e r s .  An add i t i ona l  9,300 people 1 i ve  
in  unincorporated a r ea s  of the val l ey .  

ldilson Creek and i t s  7  major t r i b u t a r i e s ,  t t s  of t h i s  s t  
d r a in  t h e  e a s t e r n  ha l f  of K i t t i t a s  i n t o  t he  Yaki 
River a t  r i v e r  mile 147.0 (Figure  1 m, Coleman, C 
Caribou, and Park creeks  o r i g i  of t he  Wenatc 
ountains  and flow toward the  Vakima River i n  a  genera l ly  sout  
i r e c t i o n .  Badger Creek flows ou t  of t h e  opp 

dra in ing  t h e  Badger Pocket area  before  nee t i n  
Was teway . 

Three l a r g e  i r r i g a t i o n  cana l s ,  H i  
va l l ey  br inging i r r i g a t i o n  water 
miles 202.5, 168.9, and 161.3, r e  
October i r r i g a t i o n  seaso 
and d ive r s i ons ,  r ad ica l  1y change 
creeks  flowing throuqh t he  va l ley  
paths of  creeks  and major i r r i q a t  
l i n e  Canal, s k i r t i n q  t h e  v a l l e y ' s  upper rim, 
i r r i q a t i o n  r e tu rn  f l o w .  Durinq l a t e  surnrner 
t h e  source o f  downstream water i n  Cooke, Car 



creeks when t he i r  
Wilson Creek a Park and Badger 
creeks flow u n  Coleman, Cooke, 
and Caribou f l  t eastward to be 

downstream reaches. 
anches of Cascade 

igation season. 

canal and f ina l ly  merge with Wilson Creek near the con~munity of Thrall 
before entering the Yakima River, 

Ycrkinta River water i s  n o t  diverted into Hiy ne, Cascade, or  Town 
canals from October t the creeks fo 
"natural" courses. T were f i  11  ed an 
uring th i s  study are  nal f i l l e d  Apr 

nd Town canals, 
ri7 15,  1979 .  

The following land-use ac t i v i t i e s  of potential impact to water quality 
in Nil  son Creek drainage were selected f 

rn Flows from I r r iga te  

t to which i r r igat ion return 
Wilson Creek and i t s  tribu- 
rces by land use types. 

I.Ji 1 son Creek drainage esigna ted Class A (excellent)  
n accordance with present 
siderat ion of i t s  natural 

qua1 i ty c r i t e r i a  for  Class 

f ica t ion are  l i s t ed  in Appendix A .  

( r i ve r  miles 191 t o  

om on-qol ncj acjrictll t u r d  practice.; in t hc. 



Objective: Determine i f  r 
adversely affects  water q u  

Wilson Creek and i t s  branc 
through El lensburg. Low s 
Wilson Creek has been reported 
Department of Game who suggest 
sponsi bl e. Hea y metals, part 

3. Schaake Feedlot/Twin City Foods Snrayf i e  

Objective: D 
Twin City Foo 
Creek via Tjo 

Surface water runoff and shallow water t 
waste management problems for both the a 
Schaake feedlot i s  a 7,000- 
Wilson Creek and Tjossem D i  
Tjossem Ditch, fed by diversion of the Yak 
mile 1 5 2 . 2  during the i r r igat ion season, m 
r iver  mile 5 . 2  below Ellensburg. S p r  
i r r iga te  pastures surroundi 
in the c a t t l e  pens during summer. 
tha t  s i t e  runoff would be di recte  
anaerobic lagoon a t  the eas t  end of the livestock pens col- 
l e c t s  c a t t l e  wastes. 

Twin City Foods sprayfiel , a1 so between Wilson Creek and 
Tjossem Ditch, i s  an 80-a re s i t e  south of the E l  lensburq 
sewage treatment plant ( S  isposal of wastes 
by spray i r r iqat ion.  Ove eld in the Fall of 
1977 caused vegetable processing wastes to flow into Tjossem 
Ditch. The Ellensburq STP sometimes uses th i s  f i e ld  for  
sludge wasting. 

4 .  Ellensburg STP Sludge Disposal. 

Objective: Determine i f  water qua1 -- 
degraded by El 1 ensburg SIP'S sl  udge 

i t y  in Wilson Creek i s  
i sposal practices. 

Ellensburg STP i s  a re la t ively  new (March 1973) secondary- 
level ,  activated s l  ge plant a t  the sou 
c i t y .  I t s  eff luent  s dischclrged t o  the 
r iver  mile 151.5.  s t  of the sewag 
by spraying on a five-a re s i t e  behind the plant adjacent 
t o  Wilson Creek. Evide ce of sludge flowing into the creek 
has been reported by t h  



5.  Ki t t i t a s  STP Effluent. 

t ion ~f Cooke Cree 
K i  t t i  tasSTp. 

Ki t t i t a s  STP, a t  t e town of Ki t t i t a s ,  dis- 
charges i t s  ef f lue  k .  The plant i s  an ant i-  
quated secondary t r  whose secondary c l a r i f i e r  

6 .  Groundwater Qua1 i ty.  

Objective: Determine t a l i t y  of groundwater in t -- - -- 
of the Grasslands and B i  ent ia l  developments. 

Grasslands (740 acres)  an ( 6 5  acres)  are residen- 
t i a l  developments bordering a1 eas t  of Ellensburg. 
Residents draw the i r  domestic water from in ividual wells 
and dispose o nd  drainfields.  
Shallow g r o u n  i r r igat ion season 
and poor drai g and are  potential 
threats  to gr tas  County Planning 
Department ha ood because of lack of 
proper dra i na qualel  y protected com- 
muni ty water ested data on 
exist ing grou  
future development in the Ellensburg area,  

The 59 s t a t ion  sarrlpl iny rtetwork pic t  gure 1 (c,urfacc wdter 
s t a t ions )  and Figure 3 (groundwater was established to meet 
t h e  above study objectives, The compassed dpproximately 
190 square miles of Mil son Creek dividual surface water 
s t a t ion  descriptions are  l i s t ed  i 

s ta t ions  each 
i t s  t r i  butar- 

as nractical from agri-  
cul tural i nf 1 ue 

riqation canal s t a -  
e  (s ta t ions  2 ,  8 ,  and 
ed to detect proqres- 

a1 s ta t ion was 
ima River ( s t a t ion  

d on Kilson Creek a t  
Rwcer Creek ( s t  d t f  on 
y ahove I h c  Cher-ry 



Groundwater q u a l i t y  

were %ampled eve 
e r  1 imited sarn 

t each su r f ac  water s t a t i o  
; s p e c i f i c  co 

measurements, o r  i t i o n a l  water s  
were c o l l e c t e d ,  p  DOE Turnwater 1 
t o r y ,  and gnalyze hem?cal AnnZysis  of 
and k s t e s d  f o r  t h e  followinq 

1 .  Fecal co1 iform (co1/100 ml ) 
2.  Total  Kjel ah1 -ni trogen (mg/l)  
3 .  Ammonia-ni trogen (mg/l ) 
4 .  N i  t r i  t e- n i  t rogen (mg/l  ) 
5.  Ni t ra te- n i t roqen  
6 .  Total  phosphate-p 

F i e 1  d p ~ r ~ ~ ~ ~ ~ e t e r s  rneasured i n  
pH, s p e c i f i c  conduc t iv i ty ,  a 
were 1 i n ~ i  ted t o  parameters 1 
t o t a l  col iforms, ch lo r i de s ,  

Water and sediment samples f o r  h 
Wilson and Mercer creeks  above a  
burq S I P .  Grab samples of  water 
f irt d )  c ~ ~ ~ d  s t l c l i i ~~e r l t  ( a  
from Ju ly  through Sept 
1 aboratory f o r  determi 

spectrophotome 

I .  Return Flows from I r r i g a t e  

Surface Water 0 

Table 1 summarizes 
surface water s t a t i o n s  i 



l ected Buri n g  
rameter means 
water s ta t ions  

Terr~erature -- - - --- - Creek ten1 increase qreatly 
between upper and ;ewer s ,  Individually, b o t h  
Wilson and Mane i s  pattern beinq 

than where sampled 
rainaye wdters yener- 
d o f  18°C. Cooke and 
7 near Ki t t i tas  
uch as 4°C during the 
ver, occurred natur- 
oleman creeks away 
getat ive cover along 

these shallow stream eason for  elevated 
temperatures. 

pg- pH i s  a  sca very acidic,  to 1 4 ,  very 
a1 kaline, with a ) be ing  neutral.  

S l  ightly increased stream i n  both the creeks 
the i r r igat ion 

ghtly a1 kal ine. 
6 .5- 8.5  pH standar r s ,  The same Cooke and 
Caribou creek s t a t  ve and also Wilson Creek 
s ta t ions  34-37 be1 asionally were found to be 

iolat ion o f  the stand- 
ard. 

S .- of  water to conduct an 
e l ec t r i c  current i s  me uctivi ty which in turn 

20-mile sect i  

t i v i t y  betwee 



stream creeks were 
t i v i t i e s  were reac 
from 200 t o  300 iim 

f i s h  species i s  to 
drainage was a l s o  

middle and lower dr  
range of 75 to 150 mq/l, 

a measure of water 's , an a lkal in i ty  
ove 20 mg/1 i s  recomm he s table  pH re 

extreme, a1 k a l  i 

c i t y e 8  A1 kalini ty i 
minimum of 27 mg/1 i 
in Wipple Wasteway - 11 within c r i  t 

Dissolve - Chemical oxygen 
a  measure of the am i zabl e ,  oxyge 

dcniandinq nidtericil in water. Va lu~s  qreater  than 50 m 
u s u a l l y  considcrcd indicative o f  contamination b y  exce 
quanti t ies o f  orgdnic matter. The potential for  stream oxygen 
depletion also r i ses  s iqnif icant ly  w 
1 eve1 . 

Table 1 shows that  CO 
culture return water wa 
tural  influence w 
individual s t a t i o  

Dissolved oxygen 
COD' s .  



Dissolved oxygen ( D . O . )  co tions were not s ignif icant ly  
d i f ferent  between the upper l e ,  and lower sections of the 
drainage. D . O .  was usually a t  or above saturation values and 
typically ranged between 9 and 1 2  mg/l a t  m s t  s ta t ions .  The 
Class A standard specif ies a D . O .  of greater  than 8 mg/l . Only 
upper Park Creek a t  s t a t i o  22 was s ignif icant ly  in violation 
of the standard, having an average !I-0. of 6.1 mg/l and mini- 
mums as :ow as 3 .5  mg/l. The reaso for these violations was 
not determined, 

Because routine sampling was confined t o  ayliqht  hours, a  24- 
hour ser ies  of D . O .  measurements was taken o n  June 21- 22 ,  
1979 to determine what level oxygen concentrations might fa1 1 
to a t  night i n  the slow flowing, wamer reaches of the lower 
draindye, Station 42 on Wilson Creek below i t s  confluence 
with Naneum Creek and s ta t ion 32 on Nipple Wasteway below the 
Cherry Creek confluence were sampled, The resul ts  fo r  Wilson 
Creek indicated a D , O .  drop of 2 .5  mg/l to a low concentration 
of 7.1 mg/l, s l igh t ly  below the Class A standard. Stream 
temperatures had dropped from 18°C in the afternoon to  15.9"C 
a t  the time of the low measureme~t ((0530). ldippf e Wasteway 
D . O .  did not change ap recdably over the 24-hour period. The 
maximum drop was only -6 mg/ l  to a low concentration of 8 . 7  
m g / l .  Respiration by the exte growths of aquatic plants 

was probably r  s i b l e  fo r  most of the ob- 
D . O .  These g s are  absent from the 
other creeks e lower drainage. 

Fecal -- -- - - - Col . -- iforriis - - - - Fecal col iforms are  predo~iinantl y rron- 
pathogenic bacteria f o u n d  i n  n(i1 tracl.5 of humans. 
and oLher war~irhloodc~d crni rnnls  r~erl(:e in wd t e r  ' i r t i l ~ l ) l  cv, 
indicate5 t h a t  the water i n  q corrw in contact w i  t h 
fecdl ntateri al froill warmbl clod 

The fecal coliform data s  d in Table 7 i s  presented in 
detai l  in Figure 4 which e median concentrations 
measured a t  a  1 drainage s ta t ions  sample 

Highline Canal an own to have been 
we? 1 within t 1 coliforms. This 

ore than 100 colonies 
s ta t ions  were down- 

stream from i r r i g a t  r esu l t ,  had increased 
coliform levels re la t ive  to  the other upper creeks. 

A1 1 drai naqe waters sarnpl ed 

re not sampled a 
were probdbly similar in 

l i t y  t o  the o t  earby s t  r-earns . 



uncontaminated u p  to i t s  co 
Ki t t i  tas .  

Fecal contarni nati on 
Canal was reduce 
b u t  remained we1 
lowest in Wilson Cr 

Creek was anomalous 
lower drainage. Wi Ison 
River had a  large fecal 
A waters. 

A few water samples were a l s  
fo r  the presence of the hum 
, Y ) ~ Y * ~ L : :  r i d r a ,  J l l , : ,  1 '::( w l o r r ~  
These t e s t s  were l i m i t  
1979 a t  s ta t ions  1 2 ,  1 

were posit ive fo r  S. auro 
ciated with environmental 
skin infections. Both l ives  
sources of these bacteria. 
aeruginosa should be viewed 
t e r i a l  quali ty in the draina 
imp1 ications are warrante since these t e s t s  were few in 
number and do not show t h  

Nutrients 

M i  t rate-ni  trogen ( 3 -N)  and to ta l  p 
~ 0 4 - P )  concentrati s  in Wilson Creek dra 
in Figures 5 and 6 Both nutrients 
upper creeks, througho 
Town canals where thes 
nutrient  levels  are  sh 
again reflect ing the i 

In contrast  to the rnid l e  valley maxi 
fecal coliform data, N 3-14 and i -P04 -  
concentrations in the lower valley. 
creases of 50 to 100-fold over t 
upper drainage. Cherry Cree!<, P 
had the highest concentrations. Values 



- P  increased about 3 - f o  
e  drainage, The s t a t i o  

-10  to - 1 5  mg/l, were 
ted portior of the the case fo r  

i l son,  and Nan 
r  concentratio 

the other creeks, 

Data fo r  to ta l  !Q 1-ni trogen (ammonia + organic ni t roqen),  
ammonia-ni t r o  ri te-ni trogen (N02-M) are  
shown only in doubled and t r ip led  
downs trearn f u. and in Cascade and 
Town canals. wever, were us 
throughout t h  ccasional 1 y concentrations of 0.7 
to  0 .4  MI4 -l'I 

3 

No s t a t e  wate been e ~ t a b l  ished t o r  
nutrients .  A r a te  can be toxic a t  

these levels are  not 
conccrn about increased 

nutrient conc 

re  estimated to be 0 . 3  
hese levels  were exceeded 

throughout most of 7 
Coleman, Cooke, and 

The re la t ively  c lear  
large growths of  roo s  in the summer, b u t  

surrounding water. 

n a  l a t e r  sect  

ard s ta tes  that  " tur-  
e t r i c  turbidity un i t s )  

turbidity i s  50 
ient  condition" 



Other s ta t ions  (see A 
excess of a 3-NTU bac 
Creek a t  s ta t ion 27 ( I 1  NT Creek a t  s ta t ion 44 ( 9  
NTU), and Nipple Wasteway a t  s ta t ion 45 (15  
confluence with Cherr.y Creek. The maxinlum t 
i n  the drdinage was 50 NTU a t  the lower Park Creek s ta t ion i n  
July 1978. 

Creek s ta t ions  w turbidi ty  met the Class A s t a  
ard b u t  with peri r more in excess 
of a 3-NTU backgr 
lower drainage an 
Creek s ta t ions .  

Suspended Solids 

The distr ibution of t o t  concentrations in 
the drainage i s  depicte distr ibution 
high and low values i s  
T-P04-P. Suspended sed 
lated in agricultural  r osphate ' s  tend 
to  adsorb to soil  par t ic les .  

This study, appropriately, used grab samples to identify major 
sources of agricultural  pollutants i n  t e drainage. Since 
suspended sediment distr ibution in a stream i s  a f 
velocity and turbulence, these data probably under 
actual concentrations present especi a1 ly in the wider sections 
of lower Wilson Creek, Cherry Creek, and i pp1 e Was teway which 
were sampled from the stream bank. Peak times of sediment 
loading such as storm events were not monitored in th i s  study. 

High suspended sedime t concentrations can be detrimental t 
aquatic plants and an mals due to reduced l igh t  penetration, 
interference with f ing, g i l l  clogging, spawning area s i l t a -  
t ion,  e tc .  Propose r i t e r i a  fo r  protection of s t  
a re  as follows: 25  / I  - high level of protectio 
moderate level of protection; 400 mg/l - low level of protec- 
t ion.  Refering to Figu e 7 ,  i t  appears that  stream habit 
degraded by increased s spended sediment in SchnebIy Cree 
middle Coleman Creek, and in t 
of the lower drainage. 

The so i 1 1 oc,ies represente by the suspen 
centrations measured in th i s  study are estimated below. 





i r r i g a t i o n  season 
Based on t h i s  
t h e  seasonal c  
below were observe 

Fecal col i form co 
i n  a17 p a r t s  of t 

ur face  runoff i n  
ced anirnal acces 

rli t r a t e s ,  phosphates, an 
throughout t he  year- long s  
above Highline Canal, In the  
age,  n i t r a t e  and p 
from one sampling 
sonal t r ends .  Sus 
hand , were reduced 
low during wi 

D .  Water q u a l i t y  in  Rela 

Cause and e f f e c t  i s  
non-point po l l u t i on  

behavior of some of  
d ive r s i ons  of (and 
of  1 ives tock  preclu  
except  i n  broad geographical  terms, 

The r e s u l t s  of a  land use survey co 
p a r t  of  t h i s  s tudy a r e  s  own in  Figure 8, 
s t a n t i a l l y  reduced f o r  t 
t h e  s tudy area and recor  
t o  pas tu re ,  hay, small g r  
rangeland. Notes were a l s o  taken on i r r i  

Figure 8 shows t h a t  n n-  i r r i  gated r 
Highline Canal. The land between t 
middle creek s t a t i o n s  i s  almost exc 
gated c a t t l e  and sheep 
pas tu res  a r e  p r imar i ly  
along Coleman, Cooke, a  
and corn ,  

a i  nage be1 ow Casca 
ops and small qra 

undeveloped. 



rainage devoted to  

i s t r ibut ion ~f water 

cted, the creeks with t ighest fecal col i- 
xtensive pastures above 
, fecal contamination 

g devoted to row 
on Creek, being a diver- 
r igation season and 

-agricultural  1 and, 
s  of the lower drainage. 

Relative soi l  erosion pote rea tes t  in the eastern 
same erosive 
furrow i r r i  ga 

e ,  Predictably, creeks such as 
e Wasteway which drain th i s  

osphates, suspended sedi- 

The shallow slopes and s table  so i l s  of most of the irr iydted 
ay land below re reflected in the 

s  levels in Mercer, 
extent ,  mi ddl e 
ebly creeks are 

high i n  nutr i  t e r s  compared to 
other creeks and appear to be 
draining areas of increase d water qua1 i ty  
impacts. 

a1 plant cover on range- 

rr igation water i s  absent. 
ace runoff, and plant 
bacteri a1 contamination. 

Surveys of  Pe Col i fornls, Nutrie 
i n  Cooke, Cari Badger Creeks, 

t in water qua1 ity 
ust 20-22, 1979 
yed on foot and 

T-P04 -P ,  and suspended 
y the upper por- 
ruction ac t iv i ty  
1 i t y ,  The resul ts  



One s ignif icant  obs vation i s  that  wide var 
lu tant  concentratio often occurred within t 
s t re tch  of creek or 
Mote, f o r  instance, t 
Creek o r  NO3-N in Car 
lems inherent in using single 
qual i ty severdl m i  1 es upstre 
the Wilson Creek draina 
water qua1 i t y  problem areas in 
i s  supported, pararneter conc 
in a creek are  seen t 
stream (o r  downstream 
of 1 ow qual i  ty return 
and biological nutrient  transf 

t rapid changes in 
t s  along streams of 
h i  t bewildering arra  

F. Management Strategies fo r  Improving Wilson Creek Drainage 
Water Qua1 i t y .  

The major water quali roblems in Wilson Creek drainage are 
fecal contamination, n i t r a t e ,  phosphate and suspended 
sediment concentratio and excessive turbi i  ty .  Flanagement, 
s t ra teg ies  developed neral planning for  the s t a t e  
and appropriate to Wi rai  nage for reducing these 
problems a re  outlined below. An environmental assessment of 
Wi 1 son Creek drainage pub1 ished in 1 9 7 5 ~  by the JARA Company 
contains a more detailed discussion of these and other manage- 
ment practices including cost/benefi t  analyses and suggested 
steps f o r  program implementation. 

Fecal Contamination - Unconf ine livestock production on pas- - 
ture  land can be compatible wit good water quali ty.  Pollution 
i s  generally more dependent on anagernent and hydrogeol ogical 
factors than on to ta l  n mbers of aninials involved or waste 
volumes yenerated. 

The principal water quali ty parameter impacted by livestock 
i s  bacterial quality. This also i s  often the most d i f f i cu l t  
water quali ty standard to meet fo r  non-point sources. Impacts 
on physical/chemical parameters such as nutrients  or suspen 
sediment are usually a resul t  of soi l  erosion b 
loss of plant cover in localized areas with hig 
concentrations, Pasture management practices r  
optimum forage production are l ike ly  to  re 
v i  ronmental impacts, 

egrade bacterial i t y  in Wilson Creek 
primarily because of havi 
and i r r igat ion ditches an 

rouqhout the drainaqe a s  specif ic and 



t r a t e d ,  e i t h e r  b  
high s o i l  e r o s i o  
can be cons idere  
we11 a s  f e ca l  con 

7e problem areas  w e r e  animals a r e  concen- 
i o r ,  These a reas  have 

e s t a b i l i z a t i o n  and 
n t s  and sediments as  

tami na t i  on, 

fo l  1 o ~ i n g  manageme t p r ac t i c e s  sho e  considered:  

P roh ib i t  d i r e c t  animal access  t o  su r f ace  waters by Fenc- 
ing and providing troughs f o r  water ing.  Where l a r g e  
numbers of anima s  must c ross  a  stream, provide a  fenced 
br idge o r  e a r t h  f i l l  c ross ing  w i t h  a  c u l v e r t .  Employ 
s p r i n k l e r  i r r i g a t i o n  t o  reduce water runof f .  

F 0 7 1 0 ~  recognized s tock in  r a t e s  and con t ro l  grazing 
( e . g . ,  r o t a t i o  a1 g raz ing)  t o  re -  
duce erosion a  

Po in t s  of animal concen t ra t ions  should be loca ted  away 
e s  s loping d i r e c t l y  t o  
g ,  s h e l t e r ,  and water-  

umulation, s o i l  compaction, 
o  pipe water under conf ine-  

t o  i n t e r c e p t  s lope  runoff o r  
regrade s lopes ,  

Provide p l an t  cover between streams o r  drainage paths 
ncen t ra t ions  t o  i t e r c e p t  contaminants and 

i t r a t c  i n  subsurface i a t i o n  r e tu rn  flows o r i g i -  
r i l y  from water  ledchi  own thuough t h e  .;oil 

colurnn. Surface i r r i q a t i o n  rtztur ow concen t ra t ions  of 
n i t r a t e  a r e  a ou t  t he  same a s  in  t h e  app l ied  i r r i g a t i o n  wa t~k -  
- in  t h e  abse c e  of recen t  app l i c a t i ons  of n i t r d t e  f e r t i l i ~ e r ~ s .  
The key t o  r e  r e t u rn  flows l i e s  i n  avoiding 
app l i c a t i ons  o  r in  excess of p l an t  requ i re-  
ments and in  t method of f e r t i l i z e r  
a p p l i c a t i o n .  i s so lved  c o n s t i t u e n t s ,  

a s  n i t r a t e ,  a r e  not  e a s i l y  con t ro l l ed .  

N i t r a t e  in  Mil age appears t o  o r i g i n a t e  p r i -  
mari ly  i n  t h e  e r  drainage.  Po t en t i a l  control  measures 
a r e  a s  fol lows:  

1.  Convert t o  s p r i n k l e r  o r  t r i c k l e  i r r i g a t i o n  systems 
y water more e f f i c i e n t l y  
su r f acc  r e tu rn  flow.;. (The 

ir~rpai r ~ rn i  form 

osses  from f i e 1  es b,y 1 in iny o r  rep lace  



ac t i ca l .  Low 

with high suspendedVse t concentrations s i  nc& phosp 
have a strong tendency a r t i c l e s .  Simi- 
l a r l y ,  increased suspe in a stream increase 
the water 's  turbidity,  ch as par t ic le  s ize ,  
shape, and r e f r  directness of the 
relat ionship.  n g  soi l  erosion can 
be expected to nearby waterways and 
increase water c l a r i t y ,  

The highest levels  of phosphate, suspen 
bidity were found, along with n i t r a t e ,  in 1 
drainage. Erosion control methods to  be considered fo r  imple- 
mentation are  as follows: 

1 .  Convert to sprinkler  systems to reduce erosion an 
o f f .  

2.  On land not converted to sprinklers,  ins ta l l  erosi 
control fac i l  i t i e s  (sediment ponds, recirculation 
grassed ditches, coll ector pipes) .  

3. Improve bank s t a b i l i t y  on streams an ditches by grass 
seeding, riprapping, concrete 1 ining, e tc .  

The s ize  and complexity of Wilson Creek drainage suggests that  
achieving s ignif icant  improvements in water quality may re- 
quire an expensive and long-term program. Such a program 
should incorporate the following features:  

1 .  Be economically feas ible  fo r  individual farmers. 

2. Demonstrate measurable improvements i water quality an 
in better  nutrient  u t i l i za t ion  and re uced soi l  erosion 
on the farm. 

3. Have local support, with the agricul tura7 community an 
informed and active part icipant .  

2 .  Ellensburg Urban Ru 

El l ensburg's urban runoff irnpact to W f  1 son Creek can 
with the s ta t ions  used in th i s  study. Station 5 i s  
control since Cascace Canal intercepte 
from th i s  s ta t ion for  most of the samp 
Creek received i r r igat ion return flows a t  a poin 
i t s  control s ta t ion 4 and downstreani s t a t ion  39. Water quality 



ercer and Wilson 
ons sampled bet ow 

runof f I I ~ I ~ ~ C ~ S  1 0  bl I 1 son  
t infrequflnt, 

ercer and Wilson creeks. 
ent samples taken from 

compared to  36 mg/ 
ow town. An a1 ternate 

three-fol d increase 1 i 
d along c i ty  roads muc 

y s ta t ions  4 and 5.  

t concerltratio 
2 tng/ kg Zn and .I46 mg/ kg 
as we11 as the P h  concen- 
ame range as background 

o f  central and eastern 
Washington. 

t e  Department of Gatne ' s 
n Wilson Creek below 
shows the ranges and 
s measured a t  s ta t ions  
mile reach of the creek 
arameters important to 
s were usually within 
od studied. Exceptions 

and total  Hg. The 
e ( s t a t ion  35 i n  

ined 0.30 ~ g / l  to ta l  H4. 
tion l imits  were 
c r i t e r i a  fo r  H q  

ilson Creek, a 
o f  the creek's  

e invertebrate popu- 
ckers ,  squawfish, 

m requires more study. 

impact of Schaake fee 
Creek v i a  Tjossem Ditch are 
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a l l .  Further egradation of i t s  
s ta t ion 16 located 

e mean COD below the 
easured in the drain- 

indicated. Dissol v ~ d  
to be in violation 

s  measured, wit 
t of maximum D.0 

e rnaj2r STP eff 1 impacts were seen i n  increase 
O M S  of fecal c01 t s ,  The co l i fo r  

these waters the highest in the drainage. A qual i ta t ive  
t e s t  for  huma a1 pathogens, mentioned previously, confirmed 
the presence 
In- s  tream res 

t ra t ions  increased s  gnificantly b low the ou t f a l l ,  
and T-P04-P. Un-io i zed ammonia id not, however, 

reach levels  toxic t stream l i f e ,  

1 parameters in Table 5 ,  

s  of pollut io su f f i c ien t ly  treated sewage 
ooke Creek we ? u w r o l i i u n  ("sewage funqus") 

ors evident below the outfa l l  during most 

th i s  report,  Coo 
Town Canal below the Ki t t i t a s  STP from mid-April to mid-October. 

in each we1 l 
and i l7ust ra tes  the 

g t o  residents, th i s  
e  o f  drainage. During 

recharge was observed t o  



foo t  Simpson we 
located very c7 
below land su r f  

t i onab l e  t a s t  

t h e  shallow i r r i g a t  
e  b e t t e r  s e a l e  

There was a  tendency f o r  t col iform counts t o  
during per iods  when i r r i g a  

was a l s o  seen i 

No reduct ion i n  Tow 
s t a t i o n s  11 and 41 

The major f i n  gs from t h i s  197 
water qua1 i t y  i n  K i t t i  t a s  

summarized a s  fo l  lows: 

rn Flows frorn Irri  

- - The lower reache 
and Caribou c r e e  

roxiritatel y  m i  e r .  The same i s  t r  
Cooke Creek b 

- - r a t u r e ,  pH, an 
a rds  i n  Wilson 

- - Spec i f i c  cond 



Water hardness range from s o f t  in the upper creeks to  moder- 
a te ly  hard i n  the lower draina 

and creek waters above ighf ine met Class A 

The grea tes t  fecsl  contamination 
age with a l l  waters sampled be 
of the Class A col i 

4-P were uniformly low i 
, and in Cascade and Tow 

e r  the drainage. 

t r a t ions  were foun 

upper creek levels  

q i t r i te -n i t rogen were low i n  the majority 
of samples analyzed. 

a t  the mouth of Wilson 

other  creeks i n  the i n  Schnebly Creek and 
mi ddl e  Col man Creek. 

O MS  were foun 

NO3-N, T-P04-P, and suspended so l ids  loadinqs were e s t i m t e d  
e fo r  the period M~irch- 
Creek prior  t o  i t s  

Below t h  is contl uence, 
milar to  tha t  i n  Cherry 

load, however, i n -  
load in the ear ly  

loading in Nipple 
herry Creek, w 
yi el d-per-drai 

ek represent a s i g  t increase in loading fo r  
the Yakima River. 

e r  fecal coliform a  

year. 



cana l s .  

Creeks f 1 ow-i ng 

anagement s t r a t e g i  

2 .  Ellensburg Ur 

- - The da ta  a r e  not a t e  t o  i s o l a t e  urba o f f  impacts t o  
Wi l son Creek water 

- - w Ellensburg was 
i r r i g a t e d  va l ley  

s u b s t a n t i a l .  

- - The water  qua1 i t y  parameters measured i n  t h i s  study do 
be1 ow El 1 ensburg.  

3. Schaake Feedlot/Twin City Foods S 

- - Median f eca l  col iforr-n concen t ra t ions  were s l  i g h t l y  above Class 
s in Tjossem Ditch below Sc aake Feedlot and in  the  

v i c i n i t y  of Twin Ci ty  Foods s p r a y f i e l d .  

- - ot"  waste lagoon i s  sub j ec t  t o  occasio  
low c a t t l e  wastes t o  flow i n t o  Wilson C 

proved d ik ing  arou 

4.  El 1 ensburg STP S1 udge Disposal , 

p rac t i c e s  were not impact4 
ed i n  c h i s  s tudy.  



5. K i t t i t a s  STP Ef f luen t .  

- - K j t t i t a s  STP e f f l  e n t  was s ign i f . i can t ly  egrading water 
q u a l i t y  i n  Cooke Creek w i t  r e spec t  t o  feca l  col i forms, 
nut ,* ients ,  and a e s t h e t i c s .  

water  Qual i ty .  

- - t h e  Grasslands-Birc evelopnient a rea  a r e  hy- 
d r a u l i c a l l y  connecte t o  nearby i r r i g a t i o n  cana l s  and d i t che s .  

- - . Cons t ruc t io  ra inage i s  1 i kely t o  cause loca l  ized 
f lood ing ,  s e p t i c  tank ck-ups, and changes in  we71 water  
1 eve1 s .  

- - omestic wel l s  meets r ink ing  water s tandards  

- - The shallow i r r i g a t i o n  wel l s  con ta in  water  of poor bac t e r i a l  
q u a l i t y  and a r e  f i t  f o r  i r r i g a t i o n  purposes only.  
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Tab:e :. Water du r in s  t + e  1978 and 1979 i r r i g a t i o n  seasons a t  s e l ec t ed  su r f ace  water s t a t i o n s  in Wilson Creek 2 r 3 < r 1 2 ; i ,  

July-October 1978 and 

w o t a l  T o t a l  Tc ta 1 h m n ' a -  ' t i  t r i t e -  N i t r a t e-  Tota l  Phosphate-- Total 
Conduc- Hardness, A lka l in i t y ,  Fecal Kjeldahl- n i t r s s ec  r,:?rogen ni t rogen phosphorus Suspended 

S t a t i on  Tern:. t i v i t y  asCaC03 asCaC03 COO 0 .0 .  Coliforms ni t rogen NH3-'t $102-N NO3-N T-PO P Turbidi ty  Sol ids 
Sanc; i ~ ; .  57 t e i s )  Number-- ('C' pH (,,nihos/cm) (mg/i ) --- ( % / I )  (mg/l) & / l )  (co1/100 rnl) (mg i l )  I T ~ / : .  - / I  imi;il) ( r n c j ~ t j  i NTU)  ( i r i j i i )  

dppFr :reeks 6 ,7 ,19 ,  12.0 7 .6  8 1 41 d l  8 9 .6  17 .21 .02 - .51 .01 .06 2 4 
20 

nlqr'.-e Canal 

Lower !~ar,eum, 
Co'wan, Cooke, 29,30, 
Car.oou. Park, 31,40 
Creckr 

Lower d i lson 34 
Creek 

Wiis;n Creek 
Mu t h  3 3 

-- -- 

% e m i r r c  means except co l i fom, s  ~ h i c h  a r e  ~medians. 

b ~ x c l u a i n g  s t a t i o n  28 on Carib00 Creek. 

River d ivers ion to  T j o s s m  Ditch a t  r i ve r  mile I : - . ? ,  5 . ?  n l e s  upstrean! from Wilson Creek confiuence. 



T a b l e  2 .  N i  irate-nitrogen (NO Y ] ,  t o t a l  piosphate-pnosphi.rus ( T - N 4 - P ) ,  and t o t a l  suspended s o l i d s  (TSS) l o a o i n g s  f o r  1 
Cher ry  Creek, Ldipple Was: ay,  and t h e  Yakima R i v e r ,  Varch-Ju ly  1979. 

i l s o n  Creek Wi lson  Creek Wipp le  Wasteway W i l s o n  Creek mouth 
a b v e  Naneum con f luence  above W'pple Wasteway Cher ry  Creek above Cher ry  Creek con+luence a t  Yakima R i v e r  Y a k l m a  7 i v e r a  

( S t a t i o n  34) ( S t a t i o n  42) ( S t a t i o n  44) ( S t a t i o n  4 5 )  above i i i l s o n  Creek conf1uence 
-- 

( S t a t i o n  33) 
.- 

~ l o w ~  NO3-+! ;-PO,-? TSS ~ l o w ~  W3-Er --PO4-? TSS ~ l o w ~  

D a t e  (mgd) foounds p e r  day)  (mgd) (oounds p e r  day)  ( q d l  

'40 -N T-P04-P TSS F ~ O V , ~  EIO~-N T-PG4-P :SS F I ~ $  b i o 3 - ~  T-POq-P TSS Fiow 2 -  T - a C I D - P  TSS 3 
(pounds p e r  day)  (mgd) (pounds per d a j )  jrngd) (pounds p e r  day)  (mgdj ! > o u F ~ . ~ s  p e r  day) 

a .  i l o k  s t a  fro13 USGS gag ing  s t a t i o n  a t  Uictanur. c o r r e c t e d  f o r  c o n t r i b u t i o n  f rom d i i s o n  Creek 6 m i l e s  upstream; w a t e r  q i l a ;  i t j  
da ta  f r o r  Yakinid R i v e r  d i v e r s i o n  t o  Tjossem 0: tch ( s t a t i o n  T-1 j. 

.,. 33E j i g i n g .  

. !urea, ;f Rec1ar:lation gag ing  s t a t i o n .  

E r t i w t e d  as 35, o f  C h e r r y  Creek f l o w  (persona l  c o m u n i c a t i o n  Onni P e r a l a ,  Bureau o f  R e c l a m a t i o n ) .  

3uc o i  f l o w s  a t  s t a t i o n s  42, 43, and 4 5 .  



i t r i  t e - n i  t r o g e  < . O  

T o t a l  l e a d  ( p g / l  jc < I  0 

T o t a l  nrercury ( u g / l  ) c  <: .2O 

T o t a l  z i n c  ( t i  -4 0 

/40 <25  ( a t  75 - 15 

a Sources: Nat iona l  Acaderny of S c i e  &uuLit!j C r ~ i i ~ : , l i a  - 1972. 
. Q u a l i t y  c 'ri teraiix for Water, 
of the EPA Red Ron k :  Qua L i  ty 

Criteria for Wa t e r ,  

C a t a  J u l y  - Septem 



T  i l s o n  Creek water q u a l i t y  d taa ,  July-September 1978 and 

T o t a l  
t r a t e -  Phosphate- T o t a l  

Spec i f i c  Fecal n n i t r ogen  phosphorus Sus. 
S t a t i o n  Conduc t i v i t y  COD D.O. Col i f o rms  n i t r o g e n  03-N T-PO -P So l i ds  Turb. 
Locat ion  umber i °C)  pH (vmhos/cm) jn / I )  ( m g l l )  (co1/100 m l )  (mg/1) (msS1) (ms / l )  (NU) 

D i ve rs ion  

l- 2 
P Feedlo t  
a7 

T- 3 
Return 

bove l j o s s  T- 4  15.2 7. 7 6 10.2 190 .25 .03 .03 -03  5  3  
Pond 

Below T joss  T-5 17.5 8.1 112 7 10.1 28 . 2 9  .03 . O l  .04 4 3 
Pond 

i l s o n  Creek 3  4 14.4 7.9 186 10 10.7 360 . 3 2  .03 .12 . l l  5 
above T j o s s m  
Di t ch  Conf 1 uence 

a ~ e o m e t r i c  mean except c o l i f o r m s  which a re  medians 



Table 5. Wilson Creek water quality and sediment dataa for stations above and below Ellensburg Sip sludge disposal site, July 1978-1979 b 

Total Total Total 
Specific Hardness, Al kal ini ty, Fecal Kjeldahl- 

Station Station Temp. Conductivity as CaC03 as CaC03 COD D.0. Col iforms nitrogen 
Location Number ("C) pH (pmhos/cm) (mg/l) (mg/T ) (mg/l) (Mi ) (col/100 ml) (W'1) 

Above Sludge 3 5 10.7 7.9 184 88 80 9 12.6 400 .65 
Disoosal Site 

Below Sludge 36 
Disposal Si ee 

Total 
onia- Phosphate- Total 
rogen phosphorus Suspended Sediment Sediment Sediment 

Station Station NH3-N T-PO -P  Sol ids Turbidity Pb Kg Zn 
Locat ion Number (mg/l) (mgh ( ~ / l )  ( NTU (mg/kg) (mg/kg) (mglkg) 

Above Sludge 35 -05 .l4 .I1 6 3 < 50 c.20 <I0 
Disposal Site 

Below Sludge 3 6 .05 .15 .l1 6 3 < 50 <. 20 <lo 
Disposal Si te 

a~eometric means except colifons which are medians. 

b~ediment data July-September 1978 only. 



- a b l e  6 .  Cooke Creek w a t e r  q u a l i t y  data-or s t a t i o n s  above and be;ow < i  t t i t a s  STP, J u l y  1978 - J u l y  1979. 

T o t a l  Tota l  
S p e c i f i c  Hardness ,  A1 k a l i n i t y ,  Fecal  

S t a t i o n  S t a t i o n  Tempera ture  C o n d ~ c t i , ~  i  t;, as CaC03 a s  CaC03 COD D . O .  Col i fo rms  
Location Number ( " c )  DH (~mhos:cm) ( M I )  i m g i i )  ( W l )  ( m g / l )  (co1/100  mi ) 

10s  f t .  above 15 1 3 . 5  8.1 228 107 10% 19 9 . 7  
STP o u t f a l l  

890 

100 f t .  below 
STP o u t f a l l  

Tota l  
T o t a l  n i a -  N i t r i t e -  N i t r a t e -  Phosphate-  T o t a l  

K j e l d a h l-  n i  t r o g e n ,  n i t r o g e n ,  n i t r o g e n ,  phosphorus,  Suspended 
S t a t i o n  S t a t i o n  n i  t r o g e n  , NH3-N !do,-N T-PO -P Sol i d s  T u r b i d i t y  
Location Number (mg/ l )  ( m g / l )  :@!l) h ! ? )  (mg/ l )  (NTU) 

, -n  
I A  f t .  above 15 . 6 3  
ST? o u t f a l l  

100 f t .  below 1 6  . 8 3  .28 .01 .20  .37 17  7 
SIP o u t f a l l  

k e o - e t r i c  means e x c e p t  c o l i f o r m s  which a r e  medians.  



a 
Table 7. Static water level measurements of domestic and irrigation wells in the Grasslands-Birchwood 

development area near Ellensburg, July 1978 - July 1979. 

We1 l to01 Well $002 Me11 to03 Well "04 Well $005 Well f006 Well f007 

Approx. 50 - - 6 16 8 50 7 5 6 0 7 3 
Depth (feet) 

TYPE Domestic Domestic Irrigation Irrigation Irrigation Domestic Domestic stic Domestic 
Owner Thompson Hazlett G i  lmur Hughes tlielsen Foster Hicks Ackler Simpson 

Date Sampled Static Water Level ~easurements~ 

08/09/78 - - - - (3.9) 
b - - 

08/23/78 4.0 - - - - 3.1 

09/20/78 4. - - 1.2 3.1 

eek of 10/16/78 - Started to drain Cascade and Town canals 

10/25/78 - - 1.5 3.7 

12/11/78 5.2 - - 2.7 6.3 

01/24/79 7.3 - - 5.6 8.4 

4. - - 3.1 9.5 

04/ 9 8/  79 - - - - 3.0 11 .O 

eek of 04/16/79 - Started to fiil Cascade and Town canals 

05/08/79 -- - - 2.5 7.5 

06/06/7 - - - - 1.6 . 2  

07/11/79 3.3 - - 1.8 3.9 

'in feet from land surface datum (LSD). 'casing now extends about 2 feet above LSD. 

' ~ f  ter recent pumping. d ~ o t  accessible. ater quai ity samples taken only. 



e l l  water q u a l i t y a  i n  t h e  Grasslands-Birchwood development area  near  E l l ensburg ,  J u l y  1978 - Ju ly  1979 
- 

3&?i-=- 11 -5002 Well do03 -- Well ~ 0 0 4  Well do05 Well a006 e l l  #007 Well $108 Uell a009 

Approx. 50 - - 6 i E 8 50 75 60 73 
Depth ( f e e t )  

Type Domestic Ooixestic i r r i g a t i o n  I r r i g a t i o n  I r r i g a t i o n  Domestic Domestic Domestic s t i c  Drinking 
Mater 

oer  Thompson H a z l e t t  Gi lmoiir Hughes Nielsen F o s t e r  Hicks Ackler Simpson C r i t e r i a  

Temperature ('C) 11 . 8  10 .7  10.5 12.0 12.6  10.7  10.9 11.0 1 2 , l  

Spec i f i c  Conductivity 
(_mhos/cm) 

Total  Col i  forms b 

;col/iOO mi) 

Fecal Col iforms b 

(col /100 a l )  

Ni t r a t e - n i t r o g e n ,  
NO3-N (mg/l)  

m 
Q i  t r i  te- ni  trogen, 

N H 3 - N  (mg/l)  

Total phosphate- 
phosphorus, '7-PO4--P 
(mg/ l )  

Total A1 k a l i n i t y ,  106 107 139 185 146 182 200 122 117 400 mg/l 
a s  CaC03 (mg/l)  

'otal Ips- ' ~ g / l '  1 . 4  c . 0 5  6 .3  c .02  .56 .06 .76 2 .19  . 3  mg/ 1 

a 4 r i  thmet7c means except  col iforms w h i c h  a r e  medians. 
b S o ~ r c e s :  Depa r~qen t  of Socia l  and Heal th  Se rv i ces ,  Washington S t a t e ,  1978. Rules and .ReguZations of the S k : z  3 x r d  5: HeaLth Regcu~ding 

.3~?z,f_tc gazer Systems. 
8.S.  Environmental P r o t e c t i o n  Agency, 7976. @dc:<: C+ter& f ~ r  Water. 
National Academy o f  Sc i ences ,  1972. Yate~ &usZ<:;/ ,~,-;ier<.c - 2372.  







(marine w a t e r )  , n o  
1 1 owed which  wi 1 l 
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asc r e s u l t i n g  from 
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ute or chronic 
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K i t t i t a s  Valley S 

Canal a t  Diversion 



i g h l  ine Candl 

Cascade Candl 

Town Canal 

e rce r  Creek 

i l s o n  Creek 

$ \son/!laneum Creek 

aneuni Creek 

Cascade Canal 

Schnrbly Creek 

Naneu~n Creek 

Town Carr.31 

Go1 eimn Creek 

Carcadc Canal 

Cooke Creek 

Cooke Creek 

Cooke Creek 

Caribou Crcek 

ighl iae Canal 

oteman Creek 

Cooke Creek 

Caribou Creek 

Park Creek 

l l i g h l  i n c  Cdtwl 

adger Creek 

adger Creek 

Towli Cana l  

Fecal c o t  i farm a re  ~ e d i ~ ~ n s .  



Appendix C .  - Cont i w c d  

.7 o- t-a ,-A; 
, - -. 

.u!lOlI i d -  

K j ~ ? l d ~ h l  n !  t voyin. 

.15 
OD-. 46 



- 

Sawpi i ng 
Si te  - 

Park Creek 

Car ibou  Creck 

Cooke Creek 

Naneuiii C reek  

Colerrwn Creek 

Nipp le  Uastewdy 

Wilson Creek 

I l s o n  Creek 

K i l s o n  Creek 

M i l son  Creck 

Wilson Canal 

Wilson Creek 

Clercer Cwek  

Naneur:~ Canal 

Town Callel 

Wilson Creek 

Reecer C w r k  

Cherry Creek 

i p p l e  Wastcway 

Tjossetn D i t ch  

Tjossen D i t c h  

Tjossec:: Di l c h  

Tjossem Dl tch 

Tjos;e!n D i t ch  

- 
Fecal  

0.0. Col I form 
h / 1 1  (Col/100 fit1 

Fecal col  ifom.; arc! I I I ~ ~  i a ~ ~ s .  
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