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Memorandum May 19, 2020 

To: John Palmer, R10USEPA 

From: Peter Leinenbach, R10USEPA 

Subject: Comparison between NHDPlus modeled August mean flow conditions and available flow data 

collected at the primary Cold Water Refugia (CWR) streams. 

USGS stream flow gage locations1 on “primary” CWR streams was obtained from the USGS StreamStats 

website (https://streamstats.usgs.gov/ss/). This effort determined that 8 of the 13 primary CWR 

streams currently have an operational USGS stream flow gage.  Daily flow statistic values were 

downloaded for these sites and August mean flow conditions were summarized for two time periods 

(i.e., 1999 through 2019 and 2009 through 2019) (Table 1). Modeled NHDPlus2 mean August stream 

flow conditions observed at these USGS gage location indicate that, for most sites, there is a close 

association between the modeled and observed conditions.  However, both the Umatilla and Deschutes 

rivers have large differences between modeled and measured August average flow conditions: Both 

systems are highly regulated, possibly causing this discrepancy. 

Table 1. Measured Current Flow (cfs) and NHDPlus Modeled Flow at the Primary CWR Streams 

Primary CWR Site with 
Currently Operated 

Flow Gauge 

USGS 
Gauge 

Number 

USGS Gage 
August Mean 

Flow 1999 2019 

USGS Gage 
August Mean 

Flow 2009 2019 

NHDPlus EROM 
August Mean Flow 

(Q0001E) 

Cowlitz River 14243000 3880 3996 3581 

Lewis River 14220500 1489 1357 1352 

Sandy River 14142500 467 434 453 

White Salmon River 14123500 702 704 692 

Hood River 14120000 340 330 367 

Klickitat River 14113000 831 864 850 

Deschutes River 14103000 4507 4544 3446 

Umatilla River 14033500 72 87 384 

1 The most downstream gage location near the confluence with the Columbia River was used in this assessment. 
2 The August Extended Unit Runoff Method (EROM) model was obtained from the NHDPlus website and it 

represents the mean August flow statistic estimates for NHDFlowline features in the NHDPlus network. The 
Q0001E EROM flow attribute is the gage adjusted values and was used in this assessment. 

https://streamstats.usgs.gov/ss/
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Two of the primary CWR streams previously had flow data collect at a USGS gage, but these gages 

stopped collecting August flow data in 1977. Measured “historic” flows are relatively similar to modeled 

NHDPlus flows at the Wind River Primary CWR site, but there was a large difference between reported 

modeled and measured conditions at the Little White Salmon River Primary CWR site.  On August 17, 

2016, USEPA measured that the Little White Salmon River was 206 cfs 3, which indicates that the EROM 

model is likely underestimating flow conditions within this river: There are several unique cold water 

groundwater sources within this reach of the Little White Salmon River and the NHDPlus model may not 

be able to account for these water inputs. 

Table 2. Measured Historic Flow (cfs) and NHDPlus Modeled Flow at the Primary CWR Streams 

Primary CWR Site with 
Currently Operated 

Flow Gauge 

USGS 
Gauge 

Number 

USGS Gage 
August Mean 

Flow 1959 1977 

USGS Gage 
August Mean 

Flow 1969 1977 

NHDPlus EROM 
August Mean Flow 

(Q0001E) 

Wind River 14128500 243 248 289 

Little White Salmon R. 14125500 248 263 88 

Finally, USGS gages were never present on three of the CWR streams - Tanner Creek, Eagle Creek, and 

Herman Creek. 

Screenshots of USGS gage locations used in this assessment are presented on the following pages. 

3 Flow sampling occurred during the CWR plume monitoring effort implemented by USEPA during the week of 
August 15, 2016. 
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USGS 14243000 COWLITZ RIVER AT CASTLE ROCK, WA 
Av,ill,A!,lo du~ lo. Ull• ,Jt,o ~a 

Stream S ite 

DESCRlPTIONi 

i.au~<I• 4-6'16') o·, t,,O(lgitud• 122•54'4'" NA.02.7 
COWlltl ((IUl'lty, WaSl\ltl(,ltorl, Hydrolog!C: Unit 17080005 
Drll!n&ge. ,u-ea: 2,238 sque;e miles 
Oatum of oaoe: o.oo feet abovti NAVDS8. 

AVAILABLE DATA: 

Data Twoe t n Da te !End Date !Count 
~ .tt.ett.LLtl IJ:10.tlUlO~t!Jms (~ \ 1196 !1+12·20 12020-05·18 I 
n111v_oau, 

~ M r -- cubk feet Pl!'r s~d 1926·12·10 2020-05-17 31401 
&ioe heiohl fed 1986·0◄·25 201H)9· 30 .,., 
Su-:;p,ended sediment tonccntrobon milli.,.ra.ms lit« 1980-05·18 19M-09·26 735 
S us1>ended ~diment dhicho.roe, short tons oer do.y 1980·0 5·!8 19844>9• 30 15n 

Da j1w- StaUstiu 

""'"'" cub:ic feet oer 5C00Cld 1926-1i-10 2020..02·13 31307 
Gone hei,.ht feet 1986·04·25 2011'°9·30 .,., 
S u,oended sediment conc111nb'otion ml .rems - 1980-0 5·18 t984--o9•26 735 
S m n.andod sediment dii:cho.rno, short tores nor dov 1980-05· 18 t 9Sa..o9•30 15i7 

Mon thlu S t;,t".stics 
n.c.-........... ,.,..,_,,...,,.,.r,_.,.,...,t ' ,q,.,..,, I ) fl? (l-1)) ' 

• 

,. 

CWR Stream in Washington with Current USGS Stream Flow Gauge – Cowlitz River 



  

 

 

  

C • \1-,U:lollUllil}'".gc,Wi~ 

~e,"t;mM --...i'lwlf,d .. ,1i,111 
~·--~1Wllt¥N,'<OI, 
~""Wf41~1t'C"cdlll 11l!N11t>~lotm 
...in,M1,-0,n•nlll11W.,.,1,n 
ulculolio11-

• 

O.tlt!0 

• 
~-1-4;12,;SI)) 
1"111t1-\.£M$.lll'WEl!&l11l'IU.WII 
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USGS 14220500 LEWIS RIVER AT ARIEL, WA 
Awnl;atih, d11ta t,_ tt,Js •Ile ~ m 

Stream Site 

DESCRIPTION; 

Lotrttide o1s•sro1·, l Oflgitude 122°33'46~ NA027 
Cowlitz County, W~SM19,on, l'tydroloo1c: Unit 11080002: 
Df~in&Qe e1~: 731 squM!i! mile, 
Datum of g.,ge: 44.00 fiwrt eboY41 NGVD~. 

AVAILABLE DATA: 

Dat.tT 
n" i l,;.v. 

c.lllli 
Ois<l\a, - <:ubtc feet ll$f ~e-oond 
c;.,oe h$10ht f~et 

J2al.l." Sli!IS;l!U 
Orschafoe, eubk feet i>e, second 
~qe heiohl, feM 

M>nllll" 
~hafot, cubic f~~ per second 
Geqc t,eiqht. !.:ct 

Mouats.taUsli« 
Odchor-- cub,c feet r1cr ,coc,nd 
t"..-n• t,,_i,okl , _ _,. 

i " D.ite: !End Da te unt 
P-""(I~\ 11999•10•01 12020--05•18 I 

11909•07•01 12020-05•17 135570 
11999•10-02 12020•05•17 I .,.. 
11909-07•01 12020-02· 12 I 35475 
11999· 10-02 12020-02•12 1 6114 

11909·07 12020.02 I 
I ]999·10 I 2020-02 I 

11909 12020 I 
,-,non 1 ,n,n ' 

CWR Stream in Washington with Current USGS Stream Flow Gauge - Lewis River 
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USGS 14142500 SANDY RIVER BLW BULL RUN RIVER, NR BULL RUN, OR 
Awnl;atih, d11ta t,_ tt,Js •Ile ~ m 

Stream Site 

DESCRIPTION; 

lobtude 4S0 26'57', l.orlgitude 122°14'38" NA027 
Cl~itm.u Co1.1nt(, <)(egon, Hydrologic Unit l '1080001 
Ofaine~ e1~: 436 -squar~ mile, 
Datum of g.,ge: 240 ffft .,t,o,,,• NG'V0 l9. 

AVAILABLE DATA: 

Data Type 

&ua:s:nt l l::liil~:1;ei,al 21i!!S:D!elf201 (~ .-r.!iSf!Dl>f'lt) 

0"'il" D • 
~harge, cubic feet per ~=d 

Tutbiditv, wa-t@'r, urdift~, moi,ocbrome neat ,nrfa-•red LEO light, 780-900 nm, detection a-ng:l,e 90 •·2.5 
corai$ form.:u:ln neM•lomotnc unitt lfNUl 
n:allv St:tthitic:5 

Oh.cha-(9'!, cub,c fe et p,er ,eoc,rn1 

MMttbJW..itilliitlts 

~l\oNJ'9, Wl>IC 1$$'( per &80Qf'ld 

&egin 
Date 
1986· 
10·01 

19 10 · 
10·01 
2006· 

Ol·IS 

19 10· 
10·0 1 

11910· •• 

• 

nd Count lat~ 
2020· 
S·i 8 

2020· 21n2 5.17 
2008-

1812 7-01 

~~0,0· 
2--09 2767◄ 

12020-
>? I 

CWR Stream in Oregon with Current USGS Stream Flow Gauge - Sandy River 
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USGS 14123500 WHITE SALMON RIVER NEAR UNDERWOOD, WA 
Awnl;atih,d11tal,_tt,ls•lle ~m 

Stream Site 

DESCRIPTION; 

Lotittide 4S"4S'08', l.otlgitude l21'"31'3r NA027 
$}:,'.lmMI♦ County, Wtish1n9ton, H','drOloQIC: UM 17010105 
Df~ineQe &rlNI: 386 squ$1e mne, 
Datum ofg.,~: 112,.% f«cit cbo~ NGV0l9, 

AVAILABLE DATA: 

Dat.tT i" D.ite: !End Date unt 
n" i l,;.v. 1>-""(I~ \ 11987•10•01 12020--0S•lS I 

c.lllli 
Ois<l,M- <:ubtc feet oer second 11912· 11•01 12020-05•17 I 366'94 
c;.,oe heloht f~et 119?1•12•2.1 12020•05•17 I 9716 

J2al.l." Sli!IS;l!U 
Orscharoe, eubk feet !)er second 11912•11•01 I 2019· 11•04 I 36499 
~qe heiohl, feM i 199lH2·21 12019· 11•041 9521 

M>nllll" 
~haroe, cubic f~~ per ,eoond I 19J2· 11 12019·11 I 
Geqc t1,eiqht. !.:ct 1199!H2 I 2019·ll I 

Mouats.taUsli« 
Orschor-- cub,c feet r1cr ,coc,nd I t 9 J3 12020 I 
t"..-n• t,,_i,okl , _ _,. I 1Q07 1 ,n,n ' 

• 
CWR Stream in Washington with Current USGS Stream Flow Gauge - White Salmon River 
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USGS 14120000 HOOD RIVER AT TUCKER BRIDGE, NEAR HOOD RI VER, OR 
• .,.,11,.n1 .. ~"'" r .. 11,1,. ~,u, ~ D 

Stre~m Site 

D1;$CRIPTJQN: 

Utltude 4S~39'16.20"', Longitude 121°32' 5S.68' HAD63 
Hood Rwcr County, Oregon, tfydrologoe Unit 17070105 
Orah,a~ .vea: 21'9 6(1u.:,re m!le& 
Olltum of 9e9e: 38).2 reet e.bove NGVD29. 

AVAILABLE DATA; 

Dat a Tvac i n Date !End Dill tc !Cou nt 
Cu nt Mislor lcilll Obscn,atfon s AVllil ttbihtv ~Om«otl I 1986•10-01 12020-05•18 
Ol!.I I " 0., h 

OGchor cubK fut oer ,ocond 11897·10-2:0 12020-0S·J7 122:106 
n:ailv StAthitic:1 

""'"" cube fe.-i: cer H<X>nd I 1897·10-20 110 20•03·18 122046 
Mont111v "ih:itictirc 

°"5ctwl r ...... c:vbtc fetc oer H«>nd I 189?·10 12020-0) I 
Ann u,.I ' i 

• 
CWR Stream in Oregon with Current USGS Stream Flow Gauge - Hood River 



    

 

 

  

~ .-w.1 .......... - .. ,o~ .X>qlo.,_ fl.l s ----" • ­
c • \1-,U:lollUllil}'".gc,Wi~ 

~e,"t;mM --...i'lwlf,d .. ,1i,111 
~·--~1Wllt¥N,'<OI, 
~""Wf41~1t'C"cdlll 11l!N11t>~lotm 
...in,M1,-0,n•nlll11W.,.,11h 
ulculolio11-

0 .tlt!O 

• 
• 

S11eamg119os 

,m ... O;l4"1llilllll 

tl•ll•~"'1:0:lfll~~PITf.111• 
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USGS 14113000 KLICKITAT RIVER NEAR PITT, WA 
Av,i!l.ohl,i, Wit. loo Uil• f.llJJ ~ E:'J 

Stream S ite 

DESCRlPTIONi 

Vlt1~1de 4$•4$'24•, t.Q(!gitud• l l t • t l"32" NA.027 
l(liC:kil~t COunty, Washl"gtc,,, HydtOlogle: Utld 17070106 
Qr.,inage. iu-e., : t ,297 squate mile, 
Oatum of oaoe: 235.'30 fe-et above NGV0.29, 

A VAILABLE DATA: 

Data Twoe t n Date !End Date ICOu nl 
C.U.o:tn.LJ...ll lsto1.1£.aU>Jts.t~tk>n s . (~ \ I 199!·10-0812020-05·18 1 

..0111tv_oan, 
Cmcl\ar-- cubk feet Pl!'r s~d 11909-07·01 I 2020-05•17 134412 
Gooe heiohl. feet I !997·09--30 12020·05·17 I 7◄57 

D111lv_Statlt.t ics 
[);,ch, cubk feet per sKOnd I 1909-07·01 12020-01·06 I 34280 
G4qe fleinht, fel!'t I 1997-09-30 2020-0 1·06 I 7325 

Mon tfllv S tatistics 
[);,ch, cuble lee.t oer second I 1909-01 12020-01 I 
G.:lne heinht foet I 1997•09- 2020-01 

Ann ual S t ;,tistics 
D,,clw, cubic t.fl ne r seoond I J909. 2020 I 
,-.... ,, .... ,,, ... t 1,.. 11QQ7 l ")n?n ' 

• 

......, ,,.., 

• 

CWR Stream in Washington with Current USGS Stream Flow Gauge – Klickitat River 
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USGS 14103000 DESCH UTES RIVER AT MOODY, NEAR BIGGS, O R 
Awnl;atih, d11ta t,_ tt,Js •Ile ~ m 

Stream Site 

DESCRIPTION; 

Lotittidc 454 37'20", l.otlgitudc 1200'54' 16~ NA027 
Sherm,in Coun()', Ore901'\, H'((lrQIQQ;, UM t 1070306 
Or~in&Qe enN,: 10,500 ,tiu~e- miles 
Datum of g.,~: t.67,!iA f«cit cbo~ NGV0l9, 

AVAILABLE DATA: 

Dat.tT 
n" i l ,;.v. 

Y..11.lli 
TemDPr<'lture wa.le(, Cl...nrees Ce!&h.1s 
Temr,e,<'lture water dearee!o Celsius 
Exsehar= C'Ub lC: feet ~r S@COtld 

12Ail" Sl111!sllia 
To!Mr,e1'<'1tur.e, we.ter: dM!'ffS Ci!ISlu, 
Otsel\!f .... cubic: feff i:ier ,~d 

M.Qn.tb.lV..stllli.tlti 
Ttl!mp,eer~ture, w11ter d..,,r«-'5 Ce!,lu, 

°"'"'' cubk ffft per !!!«)(Id 

A11nuaLStat1s.11ct 
T,.,..,....,,.,,.,.,. ..,.,..,. ,i-.~-" r .. 1.,;,.., 

i " D.ite: !End Da te unt 
P-""(I~ \ 11987•10•01 12020--05•)8 I 

11954•10 •26 12020-05•18 I 26129 
I 1952•12•29 11954-()2•15 I ... 
11897•10-01 I 2020.C5· J7 I 4Z417 

1201!1·07·29 12020-03·18 I 3148 
I 1897•10,01 12020-03·18 1423-57 

12o n -0; 12020-03 I 
11897•10 12020-03 I 

17011 1 7070 ' 

• 

• 

CWR Stream in Oregon with Current USGS Stream Flow Gauge – Deschutes River 
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USGS 14033S00 UMATILLA RIVER NEAR UMATILLA, OR 

Stream Sito 

DESCR.ll>TION: 

Latlrude 4S'"'S4'll •• I.Ot'I0ltude 119'"'11J'33~ NAO27 
Urnablia County, Oregon, lfydrologic Unit 17070103 
Oralns,oe- t\re11: 2:,290 &quwe m!!e~ 
Otltum or gage: 330.◄7 feet ebo~ NGVD29. 

AVAILABLE OATA1 

Data Tvnc 
n:Historical Ob.sc~valion s ' •v•il·"biii~ s1a~•m 

' TemDCr-,rure. waar, deareo, ~l$iU$ 
Temrw,r~tur., w11t•r d..,,,.., Fahrenheit 

"'""'" cubit fe.t oer H<X>nd 
S~pend.O $edUT111nt contentranon, ml!Ji;n:im$ per f.ter 
su,pended &.adiment dl'(hi,.rge, ,hort toM per d11y 

oa·1 .. s t,•i5tic:r. 

""""" o.il>lc fee1" oer &e,x,nd 
SusMnded &ed!ment col\Ofntrlltlon mUtonnims 1-tet 
Susoended sed!nwnt d1sch11roe. short toM oer dav 

I" S t"'t· 
""' ...... .......... 1,.,- ....... ,. .. 

l;n Date End Date u nt 
I 1988·10-01 I 2020·0S· t9 1 

1967- 10-02 1969·09·29 S34 
1962·10-0l 1967--0-9·29 .. , 
)903·11·01 2020-0S·18 42569 
1962·10-01 ]970-o6·30 , ... 
1962· 10·01 1970·06·30 2030 

I 1903·11·01 I 2019~07•23 14226'9 
11962•10-01 I 1970-06•30 I , ... 
I 1962•10 •01 I 1970..()6•30 I 283') 

. ~ .. ,.,.,., .. ,. , .. .J\'J 

CWR Stream in Oregon with Current USGS Stream Flow Gauge – Umatilla River 
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USGS 14128500 WIND RIVER N EAR CARSON, WA 
A~•,i/l,1llle d11tn fOI" tf•I• cite ~ El 

Stream Site 

DESCRIPTION; 

Lotittide .IS".13'37', l.otlgitude 121•47"3r NA027 
$}:,'.lmMI♦ (OUl\ty, W11sh1noton, H'(d.r01o91c. UM 17010105 
Df~ineQe &rlNI: 22S.OO ,(lu!Je mil~ 
Oatumofg.,~: 11l.60 f«citcbo~ NGV0l9, 

AVAILABLE DATA: 

DataT !Begin Date 11End O.-tc lt"oun t 

cJlJl1il 

"""'"'' cubic feet oer seoond I 1934-10•0 1 11980•10•14 115708 

12.l!.1." s tatittiu 

""'"' cubit feff oe.r second I 1934• 10•0 1 11960•10•14 I 15708 
MJ>.o.11ll• 

Oischaroe, eubk feet i>erseoond 119 34• 10 11980•10 I 
ADllllll 5lil11i1Jti 

Odel\!f .... e:ubk leM i:ier ,~d I 19 ]5 11981 I 

.euk..f.ttt.alntlo.W 119 3•H2·2111997·01·0 1 I 47 .. . Jt· 1972·10•0-4119SO·l1·201 11! 

OPfRATIONi 

• 

CWR Stream in WA with Historic USGS Stream Flow Gauge – Wind River 
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USGS 14125500 LITTLE WHITE SALMON RIVER NEAR COOK, WA 

Stream Site 

DESCRIPTION; 

Lotittide 4S"43'25", l.otlgitude 1216 3758" NA027 
SJ:.,m.nnl• Cou~, Wosh1n9ton, H','dro&o91¢ Urut 17010105 
Df~ineQe &rlNI: l J.11 squ&1@ mn~, 
Oatumofg.,~ : 150.00 f«cit cbo~ NGV0l9, 

AVAILABLE DATA: 

DataT 1Bcain D.:atc lt";nd Date 

cJlJl1il 
,t:ount 

"""'"'' cubic:feeu:ierseoond I l 'JS6•10•01 11971•10"-0S 11675 
12.l!.1." s tatittiu 

""'"' cubic. feff oe.r second I l<JS6•10 •0 1 I 1')77•10•05 I 7675 
MJ>.o.11ll• 

Oischaroe, eubk feet i>erseoond I 1956-1 O 11977•10 I 
ADllllll 5lil11i1Jti 

Odel\!f .... e:ubk leM i:ier ,~d 1957 1978 
fillUtt<M.IOo>( 1957·02· 26 19774 0 3--09 21 
£ltl£1...Jm.aJ.w:tllW'llA 1909·10·04 19774 12· 13 2 
YU . • ,nar.v 2008 2008 l 

" 2 0 0 • 
•• 

CWR Stream in WA with Historic USGS Stream Flow Gauge – Little White Salmon River 




