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MEMORANDUM
May 22, 1981

To: John Bernhardt)
From: Lynn Singletot and Joseph JS}bL/

Subject: Water Quality Index (WQI) Analysis of State Waterway Segments
for the 1981 SEA

Introduction

The 1981 Water Quality Index (WQI) analysis is very similar to the
analysis performed in 1980, The WQI software developed by Ray Peterson,
EPA, Region X, was again used to evaluate the water quality data of the
state. Waterway segments were evaluated in the following ten categories:

1. Temperature 6. Aesthetics (primarily turbidity)
2. Dissolved Oxygen 7. Suspended Solids

3. pH ' 8. Radioactivity

4, Bacteria {fecal coliform) 9. Organic Toxicity

5. Trophic (nutrients) 10, Ammonia Toxicity

Water Quality Index (WQI) Analysis

A WQI value is an abstract number without units, relative to itself.
Criteria for WQI determination are based upon existing state standards,
where possible, and EPA criteria where state standards are non-specific.
A WQI score falling between 0-20 meets the goals of the Federal Yater
Pollution Control Act. Scores between 20 and 60 are considered marginal
with respect to meeting the Act and values greater than 60 are unaccep-
table.

WQI values may be generated from data gathered during one year; however,
data from muitiple years may also be used. The multiple-year option,
which gives the strongest data base, was chosen for this evaluation, As
an initial step this option calculates WQI values from all data, then
aggregates scores by month and parameter. The mean of the three highest
consecutive months is taken as the individual "category"” WQI. Another
separate evaluation is made which first averages all WQI categories for
a given month., Then, a penalty factor is added for any category exceed-
ing acceptable standards {20.0). This causes the resulting WQI to be
larger than the arithmatic mean would have been for that month. The
weighted WQIs of the highest three consecutive months are then meaned. .
The resulting "Overall Index Rating" is considered a reflection of the
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consecutive three-month period having the majority of the water viola-
tions. Due to the averaging process, the Overall Index Rating may fall
below 20.0 and still contain violations in one or more category WQIs.
Inspection of all category WQIs will provide detailed information for
specific areas of interest.

The WQIs were developed from two sources of routine monitoring data
collected within the state. First, WQI values were calculated for those
stations routinely monitored during the last five years, October 1, 1975
to September 30, 1980. Second, the data base for historical stations,
those stations not currently in the surface water quality monitoring
network, was evaluated for the ten-year period extending from October 1,
1970 to September 30, 1980. Inclusion of the historical stations broad-
ened the scope of the data base. Each station, regardless of record
period had to meet the following criteria before it could be considered:
Marine stations were required to have a data base containing information
gathered from three or more months per year. This was due to the
seasonality of sample procurement. All other stations were required to
contain a minimum of one monthly sampling per quarter with the exception
of a few stations which were established in 1980.

 The ¥WQI values for a segment were determined from the stations located
within it. [If only one station was present in the segment, the WQls
generated for that station became the values for the segment. If more
than one station occurred in the segment, the average WQI values were
calculated (a method used primarily for the marine stations) or the YQIs
of the stations were weighted by the drainage they represented. Drainage
area was chosen as the weighting factor because it is constant from year
to year and it can roughly be related to flows in similar geographic
areas. This method allows lesser tributaries a smaller impact upon the
WQIs for a segment and the larger streams a greater impact. Areal
drainage values were obtained for the individual stations from the River
Mile Indices (Hydraulics and Hydrology Committee) and the USGS Water '
Data Reports, when possible. If no drainage information was available
for a given location, values were estimated by linear interpolation from
the closest upstream and downstream points having information. :

The use of the Overall Index Rating may mask individual areas of con~
cern. Extreme situations are removed by the averaging process. A mean
could fall below 20.0 even though violations occurred. A data base of
five or ten years will also lessen any recent improvements or degra-
dations as the entire data base is all averaged by month and treated as
one year,

Station location is alse an important factor in the detection of problem
areas. Therefore, the use of this index should not be substituted for
good judgement and knowledge about specific areas where problems are
known to exist. '
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Table 1 contains the ranking of all segments having an overall index
rating of 13.0 or more. This is perhaps the most important information
given in this report short of a detailed analysis. Recent Departmental
interest promoted the inclusion of separate rankings for each WQI cate-
gory. These rankings may be found in Tables 2 through 10.

A detailed 1isting of the water segment analysis including all segments
and stations utilized is presented in Table 11. This table shouid be
referred to for any detailed information on data used to develop the
segment ranking given in Tables 1 through 10, The X indicates the mean
WQIs for multiple-station segments, Parentheses indicate omission of
that category's ¥QI from the calculation of the "Overall Index Rating".
For example, the marine water stations are naturally high in nutrients;
therefore, if included, the trophic category would have erroneously
elevated the scores of all saltwater stations.

The suspended solids criteria have been adjusted from the criteria used
to generate the 1980 values. They may now be used in the calculations
of the overall index rating. An option also was added which allows the
user to designate waters influenced by glaciation. This option sets the
aesthetics (turbidity) and suspended solids WQI values greater than 25.0
to 25.0. A score of 25 still shows that water quality violations are
occurring, but it does not excessively weight glacial-fed waters,
Segments designated as glacial-fed are noted in the tables.

Tables 12 and 13 provide desériptions of the current and historical
monitoring stations presented in Table 11. :

Comments

As with most analyses of this nature, further refinement efforts are
ongoing and will be incorporated into subsequent analyses. Inclusion of
metal toxicity data in the calculation of the Overall Index Rating may be
attained in future analyses if refinements in the metals criteria are
made. The metals toxicity WQIs were included in this analysis for
intradepartmental use only. The realness of water quality violations
(scores of 20.0 or more) is subjective and the standards are probably
inappropriate for the Pacific Horthwest. Violation tends to be where
data exist as evidenced by Table 10 where 85% of the stations have metal
toxicity WQI values greater than 20.0. The problem is typified in your
memo to John Arnquist (April 13, 1981) regarding mercury levels at
Bridgeport (61A070) (see attachments). The attached memo shows that the
development of appropriate criteria has greater implications than use in
the ¥Q1 analysis alone and therefore, input from others is needed.

A word of caution needs to be expressed to those who wish to compare WQI
values of previous analyses to the current values. Small changes due to
natural variability are to be expected from year to year. ‘'Large changes,
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if present, may be attributable to changing conditions or to the dele-
tion of a year's data and/or the addition of one more year's data. It
is impossible to determine the probable cause of such a change without
inspecting the data base, Because of this, inferrences about trends
using WQIs in this way should be avoided. Trends based upan WQIs using
more sophisticated statistical procedures are possible and will be
included in future WQI analyses,

For informational reasons, we have prepared a repetition of the 1980 WQGI
analysis in another memo. The repetition uses the 1981 criteria and
modifications on the data base used in the 1980 analysis so that the two
will be comparable. If differences between years are of interest, in
1ight of the above caution, the modified 1980 version should be consulted
and not the version contained in the original memo from Lynn Singleton

to John Bernhardt, June 6, 1980.

These ongoing efforts are aimed at providing a consistent and accurate
method of waterway segment assessment in Washington State.

LRS:JdJd:cp
~ Attachments

cc: Dick Cunningham John Stetson
Bi1l1 Yake John Arnguist
Bob Monn Claude Sappington
Rod Sakrison Gene Asselstine
Allen Moore Jim Krull
Joan Thomas Howard Steeley
Glen Fiedler Bob McCormick
Bruce Cameron Stew Messmann
Dick Burkhalter Russ Taylor
Morm Glenn Clar Pratt

Chuck Clark
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TO:
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SUBJECT:

n Sin é# vy State of
Lynn Singleto and Joe Joy .

. ‘ | ;
Modification of 1980 WQI Analysis Using 1981 Criteria ES?%?iﬁEE%?

DATE:

May 22, 1981

ECY 010-4

The following tables are a modification of portions of the 1980 WQI
analysis presented in the June 6, 1980 memo to you from Lynn Singleton.
The primary reason for repeating the analysis was to give individuals
using the WQI comparable analyses between 1980 and 1981, Slight changes
were made in the WQI criteria, data base, and categories, which col-
lectively make comparisions between the 1980 and 1981 analyses diffi-
cult. The data base source, basic assumptions, and criteria should
remain virtually unchanged for future analyses thereby making similar
repetitions unnecessary.

Table 1 corresponds to Table 1 of the June memo where the segments are
ranked by their overall index rating. The second attached table, labeled
Table 3, is the detailed WQI analysis and corresponds to Table 3 in the
previous memorandum.

LRS:dd:cp

Attachments

cc: Dick Cunningham
" Bill Yake

Bob Monn : o }
Rod Sakrison !




Table 1. Reranking of segments having overall index values of 10.0 -- 1380 WQI
data base using 1981 WQI curves and methodologies. .

Rank Segment WQL Basin
1 16-34-02 100.0 S.F. Palouse and Tribs.
-2 18-39-06 61.1% Wilson Creek and Tribs.
3 15-32-02 56.5 Walla Walla River and Tribs.
4 19-41-01 54.3 Crab Creek and Tribs.
5 06-13-03 54.0 Budd Inlet
6 15-32-03 53.6 Touchet River and Tribs.
7 16-34-01 51.7 Palouse River and Tribs.
8 24-56-03  47.2 Hangman Creek and Tribs.
9 15-32-04  45.9% Mill Creek and Tribs.
10 03-07-09 45,5 Port Gardner and Inner Everett Harbor
11 04-09-09 41,0%* Duwamish Waterway and River to 1imit of Tidal Infl.
12 10-22-04 39,2 Inner Grays Harbor east of long. 123°59'W to Cosmopolis
and Including Tidal Waters of the Wishkah and Hoquiam Rs.
13 17-35-03 37.0% Grande Ronde River and Tribs.
14 25-00-04 36.8 South Hood Canal
15 18-37-01  36.1 Yakima R. and Tribs. from Mouth to Sunnyside Dam Bridge
16 04-08-02  33.4 Lake Washington and Sammamish Lk. Feeder Streams
17 01-01-06  32.7 Sumas River and Tribs. from Canadian Border to Hdwtrs.
18 05-10-01 32.4 Inner Commencement Bay to Puyallup R.M. 1
19 10-23-13 30.2 Chehalis River from Scammon Cr. to Newaukum River
20 24-54-01 26.7 Spokane River from Mouth to Hangman Creek
21 17-35-02  26.6 Tucannon River and Tribs.
22 13-28-03 26, 3% ~Salmon Creek and Tribs.
23 01-01-04 25.1° Nooksack River and Tribs. from Mouth to Confl. with
Maple Creek
24 18-37-03 24,6% Wide Hollow Creek and Tribs.
25 04-09-99 24, 2% Undesignated Tribs. to Puget Sound; Des Moines Cr.;
Miller Cr. ‘
26 01-01-99 23.5% Undesignated Tribs. to Marine Waters: Whatcom Creek
27 10-22-12 22.4 Chehalis River from Cosmopolis to Porter Creek
28 05-10-02 22.3 Commencement Bay
29 03-07-19  22.1 Pilchuck River and Tribs,
30 11-24-02 22.0 Willapa River and Tribs. from Mouth to Limit of Tidal Infl.
31 10-22-10  21.,2% Wildcat Creek and Tribs,



Table 1. - Continued

Q!

Rank Segment Basin
32 05-10-03 21.0 Puyallup River from R.M, 1 to Kings Creek
33 23-59-02 21.0 Colville River and Tribs '
34 13-28-04 20, 9% Burnt Bridge Cr. and Tribs.
35 05-10-05 20.7 White River and Tribs. from Mud Mt. Dam to Headwaters
36 11-24-03 20,0 Willapa River and Tribs. from Limit of Tidal Infl. to
Headwaters
37 05-12-07 19.7% Chambers Creek and Clover Creek and Tribs.
38 22-49-02 19.6 Okanogan River Mouth to Lake Osoyoos
39 23-60-04 18.4 Kettle River and Tribs. |
40 26-00-05 17.8 Snake River and Tribs. from Confl. w/Columbia River to
‘ the WA/OR Border
41 03-05-05 17.7 S.F. Stillaguamish to Mouth of Canyon Creek
.42 24-57-04 17.3 Spokane River from Hangman Cr. to WA/ID Border
43 01-01-03 17.2 Inner Bellingham Bay and Whatcom VMaterway
44 04-08-01 16.3% Ship Canal and Lake Union
- 45 23-62-05 156.3 Pend Oreille River and Tribs.
- 46 03-05-02 15.1 Stillaguamish River and Tribs. from Mouth to Confl. of
N and S Forks
47 04-09-05  14,9% Elliott Bay |
48 09-17-04  14,7* “Chimacum Creek and Tribs.
49 12-26-05  14.7% Coweman River and Tribs.
50 03-07-10 14,6 Snohomish River and Tribs. to Confl. of Skykomish and
Snoqualmie Rivers . '
51 26-00-01 14.4 Cotumbia River from Mouth to Lower Bradford Island
52 10-23-15 13.5 Chehalis River from Newaukum River to ‘Headwaters
53 18-37-02  13.4 Yakima River and Tribs. from Sunnyside Dam Br. to Wilson Cr.
b4 24-55-02 13.3 Little Spokane River and Tribs.
55 14-30-01 13.2 Klickitat River and Tribs.
56 04-09-06 13.1* ‘Green River and Tribs, from Limit of Tidal Infl. to
Flaming Geyser Park
57 02-03-10 13.0 Samish River and Tribs.
58 02-03-06 12,1 Skagit River and Tribs., from Mouth to WRIA #4 Boundary
59 10-22-08 11.8% Wynoochee River and Tribs. '
60 10-23-14  11.8% Newaukum River and Tribs.




Table 1. - Continued

Rank Segment WQI Basin
61 23-52-03  11.8 Sanpoil River and Tribs.
62 03-06-07 1.7 Saratoga Passage and Adjacent Waters
63 11-24-04 11.7 Willapa Bay Tribs.
64 06-11-01 11.6 Nisqually River and Tribs.
65 10-21-01 11.2 Queets River and Tribs.
66 05-10-08 1M.1% South Prairie Creek and Tribs,
67 21-47-101 10.9 Lake Chelan
68 03-07-08 10.6* Possession Sound
69 13-28-05  10.3% Washougal River and Tribs.,
70 25-00~03 10.3 Morth Hood Canal

*WQI based upon historical data
**UWQI based upon intensive survey data




A REPETITION OF THE 1980 WQI ANALYSIS USING 1581 CRITERIA

Table 3. Water scgment analys!s uslog the Water Quality Index of the Environmental Protectlon Agency, Reglon X.
It oae statlon per segment {3 present, the WOI values for that statlon are the values for the segment.
If there are mzltiple statlons in ¢ segment, the X equals the mean of all stations withln the segaent.

t

[ : i |
SEGHENTS:RFACE W::TER SEGMENT [DRAINAGEI WATER QUALITY INDEX CATECORIES IIWERNglj i PR°$B"EICQA"§;§,§C§F
SEGHMENT NAME t ] Susp . 0RG | A0 ic : HIGH W
NUMBER | STATION NumgEr Y/ (sqml) | TEMP § OKY | pH | BACT jTROPH | AZST § oii'vne | RAD § oy | Tou, | PATENG
¥ i . I
NOOKSACK CONSOLIDATED PLANNING AREA S i i
! | | .
01-01-01 | Drayten Hacbor i
i .
ORA 001 971 9.5 1 0.4 | 16.7 (25}5) 221 #31 » L] 2.3 3.6 .
01-01-02 | Bellingham Bay i [ ;
: - { 1 { 1
X | 5.5} 8,57 10,2 7.3 {{20.6}] 2.3 * [ » * | L2l 50 i
BLL 008 4.8 | 1151 8.0 | 9.1 (21.5)1 2.4 * b L 1.3 5.7
BLL 009 8.2 5.5 | 12.2 | 5.5 1{19.6)] 2.1 & LA 01 ke
01-07-03 | Inner Bellingham Bay and
¥hatcom Waterway I
BLL 006 7.4 ) 18,7 ] 22.% | 21,9 {(20.1)] 2.8 - o * 1.9 17.2 1 S;ne recent Improvements have
] ! occurred which are not peflected’
I in the WQI for this segment.
| i Bact - Gecrgla Paciflc Corp.
Pulp ML1l, Urban
i Runotf
1 D.0, - Georgia Pacifiec Cocp.
1 Sedlment Oxygen
Demand
01-01-0% | Nooksack R. and tribs. I
. from mouth to confluence |
with Haple Cr. = !
X= B4 601 7.0013531 16011631 14.8 | * | * | 2.7] 25.1
01A050 8.8 7.7 G.8 | 43,7 [ 11,9 | 15.2 12.8 » - 6.0 n.g
01120 7.9 3.8 9. 15,9 | 16.9 II 17.8 17.6 * * - 16.2
01-01-05 | Nooksack R., and tribs. l
- shave confluence with I I
Magle Cr. ] ! 3 -~
01-01-06 [ Sumas R. and tribs. from i
Canidlan Border to
headwaters ! {
010070 17.0 | 16.9 3,1 ] 47,0 | 24,5 | 16,3 13.3 & - 8.2 2.7 Temp - Low Tlows, lack of
' | [ I sufficlent vegetatlve
| cover.
I | Bact = Trophle: Agrlcultural
| { Runoff.
l 1 k i
1/ 5Sce Table & for description of current monitoring statlons and Table 5 for descrlptions of the (H} historleal statlons.
2/ Parenthesls Indicate that parameter was not used In the generatlon of the Overall Index Ratlng.
3/  *Indlcates lnsyfflcient data.
&/ (H} indlcates statlons are historlecal and not part of the current DOE Water Quallty Monltoring Network.
5/

A welghted rating determined from the highest three consecutive monthly WQI scores. See text for detalled explanatlion.



A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA
Table 3 {Continued) ‘ '

SURFACE WATER SECHENT |naanuce | WATER QUALLTY INDEX CATECORJES ! overaut |

: INDEX PROBABLE WIO\USE?‘;(SF
-TSEGMENT | SEGMENT HAME 1 i | | SusP ORC | 1 HIGH RATI
NOMBER | STATION NUMBER tsqal) | 1ee | oxy | g | mact | veom; AesT RAD ARG | pATING

SOLIDS TOX | TOX
‘01-01-07 | Marlne water, '
undesignated

BLL 010 8.2 8.3 7.31 3.8 [21.1)] 1.5 * . * * 0.7 3.5

|
01-01-9% | Undeslgnated tribs. to
- wmarine waters: Whatcoa Cr. o

14.5 6.6

l

I

| 52.0 23.5
| 59.0 | 15,5 | 10.2

|

{

8.1

Er
01E050(H) &/
-OIE07Q(H)

SKAGIT CONSOLIDATED PLAMNING AREA
02-03-01 | Samish Bay . | I
Samoo1 o) 7
5AH 062 (H) 8
02-03-02 | Padills Bay
' PAD 001 (H) ] sl 2 5.7 16.0 1(23.8) 430 ¢ s | * | 1] 53
Fidalgo Bay : |
#AD 002 (H) 4,61 1.8 5.9
02-03-04 ] Guemes Channel
PAD 003 (H) 1.3 | 10.7 1 5.8 1 21.2 [(25.7)] 361 * | » | 0.0] 9.6

02-03-05 | Skagit Bay and Similk Bay ]

L
]
L

* 133 2.7

— i ——

3.9 1{1%.9)
3.9 1(14.9)
-

J‘:ﬂ\-ﬂ
=1V 1 ]
L B
E I
LI
-
.
-
v
.
F

02-03-03

10.2 [(25.0)1 2.9 * * » 0.6 5.2

SKG 001 3.3 | 15.0 3,91 6.6 1{(1%.3)] 3.3 - * b 0.1 5.5

02-03-05 | Skagit R. & tribs. from - .
mouth to WRIA #4 boundary 1 ]

03A060 ' 8.9 5.61 7.0 | 81 7.1 9.5 25.0 * . 0.5 12.1

02-03-08 | Marlne water,
: undesignated

02-03-09 | Swinomish Channel ] ‘ I |
02-03-10 | Samish R. and tribs. i | |
038050 12.5 4.3

02-03-99 | Undeslgnated trlbs.
sarine waters

6.0128.0 117110401 7.3 | * | s | 1.2 130

02.04-07 | Skagit R, tribs. from
WRIA #4 boundary to
Canadian Border

X = 3.7
| 04AD50 4,9
04AT00 1.4
5.3
3.1

048070
04€070

U\ﬂ;—le
SO
e e s e oy e S e e Lt fr S

Py
\.I-'O’\PJDG\
W EOoWn

Vi O th
.

[ R =R

I E R RN

EIE B

I ]




* Table 3 (Contlnued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

SURFACE WATER SECGMENT

SEGMENT
NUMBER

SEGHMENT NAME
STATION NUMBER

WATER QUALITY INDEX CATEGORIES

oxy

BACT

TROPH

AEST

SUsP
SOLIDS

RAD

ORG.
T0X

AMMD
T0X

|
t°

VERALL
INDEX
RATING

|
{

PROBABLE CAUSES OF
HIGH WQI RATINGS

SHOHOMISH
03-05-01

03-05-02

I

[

i

1

" 03-05-03 !
I

oa-os.ofx

02-05-05

03-05-06

03-06-07

03-06-18
03-06-93

03-07-08

03-07-0%

ISLAND-STILLAGUAMISH CONSOLT

Port Susan
suz 001

Stillaguamish R. and
tribs. from mouth to
confluence of N.F.
and S.F.

05A070

N.F. Stillaguaaish R.
from mouth to Squire Crs

058070

N.F. Stillaguamizh R.
from Squire Cr. to
headwaters

5.F. Stillaguamish R.
to mouth of Canyon Cr.

05A090

S.F. Stillaguamish R.
from Canyon Cr. to
headwaters

0SA110 (H}

Saratoga Passage and
adjacent harbocs

X =

PHN 001
SAR 003
HLM 001

Marlne waters
undesignated

Undesignated tribs. to
aarlne waters .

Poasession Sound

X =

PSS 001 (M)
PSS 002 (H)
PSS 003 (H)
PSS 004 (H)

Port Gardner & Inner
Everett Harbor :

X =

PSS 015
PS5 020

[ —

7.0

13.3

7.8

1.2

4.6
- 5.3
8,7
3.9

| Py p—, SO

1.7

2.4

3.5

6.9

4,1

22.8
29.%
15.2

23.8

22,4
22.1
17.5
26.6
2.4

———

8.1

5.7

8.8

6.7

4.4

19.9

26.1

wi
iO.ﬂ\ *
=1

7.2

1 53.9
60.6

{20.1)

10.1

13.2

|
|
[
(18.0) |
(13.9)
(19.2}
(21.0)

(19.5)
-
I(19.a)=

18.0)

7.1}
8.8}

-t

I
- 17,2

14,9

27.0

30.2

e e e e g e

24,9

1%.3

3.4

L

L3R I B BN

.

* 2 &k &

LI W O

L

T EE]

.

1.0

0.0

0.8

0.0

0.6

0.0
0.0

e
oo
wo W

[~ =Y
.

8.6

7.4

7.7

7.8

1.7

C Ak

10.4
10.3

D.0. ~ NHatural wwelling (7).

Bact. = Comblned sewer over-
flows, Weyerhaeuser Co. and
Scott Paper Co. pulp mills,
urban runoff, .




Table 3 (Contlnued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

SURFACE WATER SEGMENT ;mnxmcr.
AREA

SECHENT
MUMBER

SECHENT NAHE
STATION NUMEER

{sq mi)

WATER QUALITY INDEX CATEGORIES

TEW ;7 OXY

T on

BACT

TROPH |

AEST

5usP
S0L1DS

RAD

ORC | AMMO

10X

T0X

OVERALL
INDEX
RAVING

PROBABLE CAUSES OF
HIGH wQI RATINCS

03-07-10 |

03-07-11

03-07-12

' .
Skykomlsh R. to mouth of

|
03-07-13

03-07-1%

03-07-15
03-07-16

|
03-07-17

03-07-12

i
CEDAR-CREEN CONSOLIDATED PLAMNING AREA

SnohomIsh R. and tribs.
to confiuence of
Skykemish & Snoqualauie R.

07A090

Hay Cr.
07C070

Skykomish R. ¢rom
May Cr. to headwaters

07¢120
Snoqualmie R. & tribs.
from mouth to Twln Falls
State Park on S.F.

X =

070070

070130

M.F. Snoqualmle R. from
nouth to R.M. 6.1

1.F. Snoqualaie R.

H.F. Snoqualaie H.
R.H. 6.1 to headuwaters

5.F. Snoﬁua.lnle R. from
Twin Falls State Park to
headwaters

Plichuck R. & tribs.

Q78055

04-08-01

08-08-02

e e

]
Shlp Canal & Lake Unlon |

X s

PSB 008 {H)
. PSB 007 (H)

P56 008 (H)

Lake Washlngton and
Sammaelsh Lake Feeder
Streams

083070

16.9 1 7.9

10.8 6.1

6.3 3.9

10.%
12.5
7.0

\-I;-l‘wl
-l o

28,5 6.2

22.2
23.2
21.6
21.8

18.3
18.0
17.8
1%.1

16.8 | 11.0

9.2

4.1

-a‘:u-q
by

5.2

23.8 |

10.9

16.1
15.4
7.2

N2

27.0
3%.3
16.1
25.8

50.0

]
I

5.0 1°

301

2.3

w.a-'w
=Pt ]

6.3

L
.
[ X—2%

13.1

6.9

8.6

5.9

L

WA o~
.
-

18.8

w B ks

3.7

* % B

h % B A

W

L I I )

0.0

0.0

coo
_—-o o

2.3

Q.7

14.6

4.8

6.1
5.1

3.4

e sy ot

Temp. = Lack of sufflclent
vegetative cover.

Bact, = Agricultural runeff

{dalry wastes, ctc.}.

Temp, - Suwmer low flows.
‘Bact. - Agricultural runoff.

Teap. - High resldence time of

water.

p.0. & Bact. =~ Combined sewer

gverflows, urban runoff.

Bact. - Agrlcultural runoff,
septlc tank scepage.

Temp. - Stream origlnates froa

shallow lake.




A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA
Table 3 (Continued) .

SURF, [ i ] | g ;
- 52:5 BATER SECMENT :BR.:\.FI‘&GEI . WATER QUALITY INDEX CATECORIES 0}'532!’.(1. ' . moma.mws CAUSES cg_-
GMENT NT NAME 1 ] 1 1 0RG | AMMG i KI T RATIN
NUMBER STATION NUMBER famt) j10® ) Ox | i AT {TRoen | aesT | SIS E e | R Tox | RATING ;- .
04-08-03 | Codar R. and tribs. . ‘ ‘ Co
X= 671 3810 381135 81110537 44 | = | = [ 091 4.9
8070 9.5 3.8 391123 | 10011581 5.6 * * 1.3 ‘6.3
a6c110 2.2 } 3.7 3.7 7.6 5.0 % = 2.5 * * 0.2 2.6
‘04-08-101] Lake Washington N
- 1 1 .
Xz = ] 156.7 2.2 4.6 | 11.3 6,3 e * # - 0.1 7.1
LWA 001 (M) 19.1 ] B4 [ Su1 | 6,110 4,5 2.1 » . * 0.5 7.1
LWA 002 iH; 193] 2.8 3.8 7.5 ] 2.6 1,61 ¢ @ ¥ Q.0 6
L¥A 003 165 | 8.6 | S.0] 22,4 9.2 1.4 ® 4 » 4.0 9.8
04-06-102| Saomamlsh Lake ; : 1 i
. | {
04-09-05 | Eillott Bay . : { |
X = 4.3 | 18.9 2.8 | 28.8 {(23.7)] 3.6 b A - [+ 3% 14.9 | Bact. - Urban runoff, Comblned
ELB 001 () 71 13| 2.8 ] 16.4 1{24.1}] 2.5 * * " 0.0 4.8 sewer overflows.
ELB 002 {H} #.2 | 15.6 2.6 1 36,2 1{23.2)] 2.7 * - »* 0.2 13.9 Organic toxics - Mot Included In
ELB 003 (H)} 8.0 | 17.8 3.4 | 33.81423.7)] 5.6 * " - 0.2 | 20.1 data base; however, other work
i | Indlcstes & problem Is present,
04-09-08 | Green R. & tribs. from .
) 1Imit of tildal influence ! - i
to Flaming Geyser Park I
X = 12.9 | 8.6 5.2]19.7]19.21 12.4 * * * 1.0 | 13.1 | Bact. Trophic - Cattle and other
! 09A090 {H) 7.1 1 12,31 5.8 | 27.1 | 20.0 | 17.4 " * | # 2.2 16.9 amimal wastes, urban runoff,
G9ATI0 {H) 12.3 4.9 1 5.3 | 22.8 | 19.5 2.3 Ll ° #* 6.0 13.6 combined aewer overflows.
09A130 {H} 9.6 | 9.2 4,8 » . . » ° » » 6.4
Q98070 (K} 7.0 7.1 3.9 | 26.0 | 15.0 5.1 #* - A4 2.5 14.5
098050 (R) 7.1 5.7 4.0 | 20.0 | 158.1 6.0 # L - 0.2 = 8.
' .
04-09-07 | Green R. & trlba. from |
Flaming Geyser Park to i
headwaters i
094150 B0 53101 41| 7.31 9.8127.2] 8.3 | = | # 0.6 6.4 -

04-09-09 | Duwaalsh Waterway and
River to limit of tidal ;

I
Influence } | l f

X = 18.4 | 26.5 3.0 1 &3.8] 68.2 2.0 (3.5} * d 8.0 41.0 B.0. - Saltwater denslty

Intenslve survey : gradlent,

atatlons : ' i Trophic;-Bact. -~ Renton STP,

Salt water 12.3 | 23.0 3.0 1 62.5 j(48.5)] 2.0 - * . 0.2 12.0 combined sewer overflows,

] Fresh water 24.6 | 30.0}F 3.0 20,0} 80.0 2.0 (3.5) - - 5.0 43.0 Organic toxica ~ not In data
i !

| | [ | base; however, other work
I 1 | . indicates a problem I3

I = l | present,
04-09-99 | UndesIgnated tribs. to | !
: Puget Sound: i I
Dez Molnes Cr., I |
Miller Cr. ! | 1 ! | }
X = ] B.5] 9.7 45 = 40.3 [ 18.2 | 17.8 s | o» 1.3 4,2 | Trophlc = Urban runoff.
05C090 (H) | 9.0 | 10.7 h.6 * 37,5 | 26.0 * * | = 0.9 22,8 1~ :
Q90070 (H) | 7.3 ] 9.1 5,9 ® 1418 15.6 17.8 LA 1.8 26,6 |
090030 (H) I 9.3 1 9.3 3.9 . 41.6 II 13.0 hd *. E b 1.2 23,1 :
| 1 : :




A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA
Table 3 (Contlnued) . . .

] | ' 7 T ,
SURFACE WATER SEGMENT tm:!IlEAMI PATER QUALTTY INDEX CATECORIES IUVEMU. i PmmﬂmﬂmeIc"'salg
SECMENT | SECMENT NAME ] Suse ORG | AMMD RAT
NABER " STATION NUMBER (3q al} | TEW § OXY | pH | BACT | TROPH AEST | cniips | RAD 5 1ox | ToX RATING
| |
PUYALLUP CONSOLIDATED PLARNING AREA % II I ! |
1 |
05-10-01 | Inner Commencement Bay I I I i |
| to Puyallup R.H. 1 | 1 1 ‘ .
X= . 4.7 1 1.2 6.4 | 54.2 1{23.2}1 8.5 hod b hd 1.2 32,4 [ Baet., D.0. ~ Urban rum;",
o8 006 ' 1 4.5 | 13.0 1 ».8 | 40.6 [{23.2)] 4.1 * ol * 1.5 2.0 . combined scwer overflows,
€8 010 4.9 | 11,3 ] 7.9 | 67,7 |{23.13] 12.8 hd * * 0.8 42,7 agrlcultural runoff, Tacoma
| STP by way of the Puyallup R.
| Organic toxIes - not in data
base; however, other work
) indicates problem Ls present.
05~10-02 | Commencement Bay i
B 003 S 4,0 | 11.8 | 5.0 | 80,3 [(22.9)] 2.8 * * - 5.4 | 22.3 | Bact., D.0. - Urban runoff,
: I combined sewer overflows,
‘ i agricultural runoff, Tacoma
;. 1 STP by way of the Puyallup R.
[ Organic toxics - not in data
base; however, other work
I I indicates problem la present.
05-10-03 | Puyallup R. from R.M. % i 1 I [ I
to Kings Cr. } 1 i 1 i
X = 7.3 5.6 5.7 ] 26.5 | 16,3 | 2.2 23,9 b b 1.2 21.0 Monitoring statfon location
104050 7.8 5.7 6.3 | 24.8 | 17.2 | 23,9 | 25.0 * b 11 23,9 does not reflect the zeverity
10A070 6.9 5.8 5.5 | 26.4 } 15.9 | 24.3 23.5 . |- = 1.1 19.6 of the problem.
10A110 3.9 3.9 | &.1112.4 ) 13.6 | 25.0 19.7 A * 0.8 13.&4 | Bact., Trophic = Puyallup and
1 i Tacoma STPs.
: Aesthetic - turbldity froam
White R.
05-10-04% | Puyallup R. & trlbs.
from Kings Cr. to
headwaters & trlbs.
05-10-05 | White R. & tribs. from
mouth to Mud Mountaln
Dam & tribs. - 3
1- 100070 . 8,5 B.4 | 5.6 | 26.4 | 13.0 | 22.5 25.0 * I - 0.1 20.7 | Aesthetic - Glacial fed.
i .
05-10-06 | White R. & tribs. from . |
Mud Mountaln Dam to i ‘
headwaters. = . l |
10150 {H) 6.5 4.4 341 0 | 11,61 25.0 bl A . 201 8.6
05-10-08 | South Pralrie Cr. & tribs. } } ' -
10070 (H) 8.0 ] 4.7 5.6 | 21.5 | 1.4 ] 18.7 ® - R 2.1 1;1.‘1 I
. . | | |
05-10-09 | Carbon R. & tribs. i _ 1 i I
X = 2.9 111! 5.8 A0 149 | 25, . . * 0.1 B.4
108070 {H) 2.6 | 2.3 5.1 | 11.6 } 12,7 | 25.0 hod * - 0.0 8.3
108090 (H) 3.2 | 42 [ 5.8 ! 10,5 | 17.8 | 25.0 . - . ! 0.3 8.5 I
i




Table 3 (Continued) A REPETITION OF TﬂE 1980 WQI ANALYSIS USING 1881 CRITERIA

] | § i
SURFACE WATER SEGMENT DﬂﬁNAﬁEI _ WATER QUALITY INDEX CATECORIES IO;’E&?IX.L [ PRODABLE CAUSES OF -
SECMENT | SEGMENT NAME I I [ 1 SUse | ORG | AMMO. HIGH WQI RATINGS
NREER STATION NUMBER (sqal} | TEW | OKY | pH | BACT [YROPH | AEST | cyypg § RAD | pox | yox | PATING |
I | i 1
05-12-07 | Chambers Creek-Clover | [ 1
Creek & tolbs, ' ll I | = '
- . 1
X = | | 12.8 2.4 | 10.9 | 26.7 | 13.% 5.2 * | » * | 740 19.7 Bact., Trophic - Septlc tank
12A070 () | 8.1 1 12.6 |.3.4 1 27.6 ] 13.9 5.1 = * * | 1.9 14,3 zeepage.
12A100 (H) 125.2 1 5.3119.61 10.0 1 12.0 5.9 L » » | &5 20,8 Temp., Trophle - Orlglmtes frem
12A110 (H) E 8.5 9.6 | 11.2 | %49 | 18,3 5.6 » » & | 3.6 26,0 taks Stellacoom.
NISQUALLY-DESCHUTES CONSOLIDATED PLANNING AREA
056-11-01 | Nisqually R. & tilbs.
X = ' 5.2 6.8 77 1 17.2 1 15,5 | 25.2 8.1 ] = | * | 0.0 1.6
11A070 .6 7.1 8.0 | 16.2 ] 143 | 20,5 2.6 | = [ » 0.0 10.3
1TAG0 | %.3 3.8 $.6°1 15.6 | 10.9 | 20.7 3.8 | % | = 0.0 6.5
T1IA40 1.1 3.3 3.8 7.9 1 13.6 | 25.0 25.0 * | = 0.6 ea?
06-11-02 | Hlsqually R. estuary
N5Q 001 0.0 8.1 5.0 7.0 [(21.5)] 1.7 * " L 0.6 3.3
06-13-03 | Budd Inlet , Tt
BUD 002 10.3 | 45.5 4.3 ] 54.8 1(21.2}) 32| =+ * b 4.0 54.0 D.0., - Natural.
Bact. - Urban runoff, Deschutes
N ’ River, Moxlle Creek, Olympla
STP, 2/3 point and 1/3 nor=
polint.
06-13-04 | Deschutes R. & tribs. ’ | 1 1 1
X = 1.2 1 5.5 1 5.5110.9 ] 1.0 | 12.% 2.9 » » 2.7 &.3
134060 13.1 4.6 6.0 | 16.5 [ 10,3 2.7 3.0 » - 4.3 6.4
134150 - 4.3 6.5 &.8 | 15.9 | 12.1 1 13.3 2.7 - * 0.2 6.1
WEST SOUND-HOOD CANAL CONSOLIDATED PLANNING AREA l I H i
] . .
07-16-01 | Oakland Bay west of 1
| Longitude 123°05' &
triba, to Oakland Bay
07-15-03 | Kitsap Penlnsula Inlats 1. 1
Xa 8.4 110.2 | 10.5} 15.5 |[(22.5)] 3.5] » » [ » .7 7.9
DYE 003 i {1 781 7.9 8.4 | 19.0 j(26.9)1 1.5 * L] * 1.5 7.2
POD 006 I 1 9.8 9.7 8.2 7.5 1{17.5)} 6.8 - * - 1.3 L6
SIN OO0 1 7.6 ) 12.9.] 1%.9 | 20.0 J(25.1)] 2.1 - - 4 2.2 ! 11.8
SAN TJUAN L‘DNSDLIDATED PLANNING AREA l
08-02-01 ! Hari.ne waters, San Juan ! [ i | I
| Toinds |
I X= 1.8 | 15.7 | &2 | 2.6 [{22.7}] 1.7 * * * 0.6 3.9
{ 531 001 1.9 | 15.6 .2 2.5 [(22.2)] 1.8, * * * 0.6 &1 |
[ o 001 1.7 | 158 4.3 2.6 [(23.2)1 1.5 * * A 0.5 3.7 1
08-02.99 | Undesignated tribs. to . -
| marlno waters I ! ‘ % ]I v l =




Table 3 {Contlnued)

A REPETITION OF THE 1980 HQI ANALYSIS USING 1981 CRITERIA

 SURFACE WATER SECHENT lm:ﬂpé:cal WATER QUALITY INDEX CATEGORIES Iogﬁ%l. I PROBABLE CAUSES OF
SECHENT | SEGENT M veen tone) L 1ee T oxy | ph | gacr |eoen | Aest | U2 Fam | 300 1 fn | RATNG HIGH WQL RATINGS
HORTH OLYWPIC COMSOLIDATED PLANNING AREA
09-17-01 | Port Townsend Harbor 1
PTH 005 bssliosi sai a6ient 281 « [« 1 s 102l 36 ‘
09-17-02 | Sequlm Bay ) )
TF 005 6.0 1.6 8.9] 3.9 ({237} 181 * o | ] 220 &3
09-17-03 | Blg Quilcene R. & tribs. |-
17A070 (H). B8.21 M| 3.3[ * 61| 291 * # |« | 0.0 3.1
09-17-04 | Chimacum Cr. & tetbs. ' ‘
K= 18,7 | 12.3 - - 23.8 3.4 » - * 6.7 1%.7 | Bact. - Dalry wastes, scptic
178090 (H) 5.6 116.3] 0| = [26.11 3.7] = « | | B2 17.8 tank seepage.
178110 (H) 2171 8.3 | &7 1 + (21a] 301 * * | % | S 12,0 ,
09-17-05 | Port Discovery . '
7] 30F 006 () 8,7 113.5113.71 * ® 24 * * | *« | » 9.0
09-17=-99 | Undeslgnated tribs. to | |
marine waters.
09-18-05 | Dungeness R. & tribs. .
18A070 (H) 8.81 5.0 &7 = ! 67} 951 = « | | 151 M0 l
09-18-06 | Elwha R. & tribs. '
188080 381 5.2 51 53] 3.9]10.6] 58 { * Ot 001 3.0
09-18-07 | Port Angeles Harbor .
PAH 003 | 1711771 531 83 2.6 1.61 “ | | Gl 5.6 -
09-18-08 | Port Angeles Harbor trl.bs-l I |
09.18=99 | Undesignated tribs. to ‘ i
marine waters ;
09-19-09 l Hoko R. & tribs. 'I = i
Yomoro ) S A I YA LA E O S B I A I
198090 {H) i 6.0 6.8 507 = {n.4]2s9) * s |+ | 001 6.9
09-19-10-] Pysht R. & tribs. | } 1
i 194070 {H) 0.3 1541 B2 = i 10.6 1 148 | * o | * [ 00 [ 8.0
09-19-99 { Undesignated tribs. to ' : } } t
! marine waters } l I I.
09-20-11 | Hoh R. & tribs. I | i |
l: 208070 1.61 3.9 301125 i 8.2 E 1.5 *# . ]t + | 0.0 .87




Table 3 (Contlnued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

SURFACE WATER SECHENT

SEGHENT
NUMBER

| SEGHENT NAME -
{ STATION NUMBER

1(sq mt)

}mum&:
AREA -

]
I

WATER QUALITY INDEX CATEGORIES

|
{

TEMP

1244

pH | BACT | TROPH

AEST

SUsP

SELIDS

RAD

ORG | ARMO

TOX

T0X

OVERALL
L INDEX
RATING

]
;

PROBABLE CAUSES OF
HICH WQI RATINGS

09-20-12

0%-20-13

09-20.17
09-20-59

CHEHAL JS~CRAYS HARBOR CONSOLIDATED PLAMNING AREA

: ﬁuulayutc Re & tribs.
I 20A090 (M}

} Quillayute R. estuary
| waters

II Paciflc Ocean

!
| Undesignated trlbs. to
| marine waters

74

10-21-01
10-21-02
10-21-17
10-21-1%
10-21-99l
10-22-03

10-22-04

10-22-05
16-22-06

10-22-07

]
[ Queets R. & tribs,

Quinault R. & teibs,

X =

2180%0

210070 -
Pacific Ccean
Joe Creek & tribs,
{tributary to Paciflc
Ocean
Undesignated tribs. to
marine waters (Paclfic
Ucean)
Crays Harbor (Quter)

GYS 014 (H)
Inner Grays Harbor east
of longitude 123°59'W to
Cozmopolls and including
the tlde waters of the
¥ishkah & Hoqulam rivers

X =

GYS 004

CYS 008

CY5 007
GYS 0039

Huaptulips R, & trlbs.
22A070

Hoqulam R. & tribs.
22070 (H)

Wishkah R. & triba.
220070 (H}

2TA0E0 .

7.1

15.5
16.0
17.2
16.1
12.6

14.3

4.6

10.1

54

13.0

- 8.3 2.6 4.4

\H:-H\.n
LU
-ﬂ‘:-’l\.l'l
L =]

-

D)

o

3.5 | 12.5 [(14.3)

|
1.6 | 56.1 1{16.7)
18.7 | 50.6 1{20.1}]
10.9 | 59.3 [{15.0)]
.1 1 63.2 {{15.4}]
7.8 1 51.2 [{16.2)]

i -
6.5 { ITI’JI-Il 6.2 I

9.5,

5.0

1,5

8.1

et e e

LI I B ]

LB B

LN BN

LR N1

L B B ]

0.0

O_OO
[~T=7=]

1.1

341

5.8

6.2 -

6.7




Table ‘_3

(Continued)

A REPETITION OF ‘THE 1980 WQI ANALYSIS USING 1981 CRITERIA

SURFACE WATER SECMENT

SECMENT
RUMBER

SEGHENT NAFE
STATION NUMBER

DARAINACE
AREA
(sq ul}

I

WATER QUALITY INDEX CATEGORIES

e

oxy

| ] I suse
BACT | TROPH | AEST | ohipe

RAD

ToX

TOX

INDEX
RATING

PROBABLE CAUSES OF
HIGH WQI RATINGS

10-22-08
10-22-09
10-22-10

10422413

10-22-12

10-22-16
10-22-99

10-23-13

10-23-14

10-23~15

10-23~18

¥ynoochee R. & tribs.
22F090 (H}

Sgtsop Re & tribs.
226070

®lldcat Cr. & tribs.
223070 (H}

Cloquallum Cr. & telba,
22H070 (H)

Chehalis R. from
Cosmopolis to Porter Cr.

220050

| Pacific Ocean

Undesignated tribs., to
marine waters (Paciflc
Ocean and Grays Harbor)

Chehalls R. from Scammon
Cr. to ths Hewaukum R.

23A120

Newaukum R. & triba.
‘X =
238070 (H)
238050 (H)
23C070 (H)

Chehalis R. from
Hewaukun R. to
headwaters and trlbs.

23A160

{
{
t
[ Chehallis R. from

Porter Cr. to Scammon Cr.

23A070

WILLAPA CONSOLIDAYED PLANNING AREA

11-24-01

¥illapa Bay
WPA 004

-22.9

6“

6.1

32.0

16.3
16.6
16.0
16.1

15.3

17.7

1.9

17.8

8.4

12.1

6.3

8.0

Bk

12.0 &2 | 180 *

13.8 _ 12.7

15.1

26.5 18.5 3.5

35.2 ] 23,3 | 12.6 6.8

21,5
21.0
21.6
0.9

12.4
11.5 .
13.3 | 10.0
13.6 | 1

-
-l
o
TR R

28,8 1 12.7 1 10,4

18.2 | 12.3 6.4 5.3

20.2

{10.7) l ’

LR I

.*O‘#

—t e

0.9

0.7

0.0

0.0

0.8

1.0

0.3

2.0

11.8
s“
21.2

6.1

30.2

13.5
9.7

8.0

Bact., Trophic -~ Chchalis-
Centralia 5TP's, agricultural
runoff, amall municipal STP's,
septic tank seepage.

Aesthetle -~ Silviculture.

Bact., Trophic - Chehalls~
Centralla STP's.

0.0. - Non-Polnt sources.

Temp. = Low flows.

Bact., = Septle tank seepage,
agricultural runoff.

Teap. - Low flows.




Teble 3 (Continued) A REPETITION OF THE 1580 WQI ANALYSIS USING 1981 CRITERIA

I 1 . ¥ I i
SURFACE WATER SECMENT 'oﬂ.gggcsi WATER QUALITY INDEX CATEGORIES ) iO}fENgiL : - Pﬁ?&%ﬁfﬂ?‘?ﬁcﬁ"
SEGMENT | SEGMENT NAME l a1 [ susP ORG | AMMD :
NUMBER STATION NUMBER (sqml) | TEWP | OKY ; pH | BACT | TROPH | AEST | ooryps | RAD | 1ox j ToX | ThIOC )
I- : I
11-24-02 | Willaps R. & trlbs. from i [ [ |
mouth to llmlt of tlda , |
influcnce . B i i
— ] | 1
X = ’ 19.0 | 4.9 7.2 1 33,6 |[(19.5)] 7.6 ¢ A * i 12| 22.0 Bact. - Raymond and South Bend
*PA 001 21.5 1 18.3 | 9.0 1 65,1 [{22.2)] 8.4 1 ¢ » * 1 1.1} 331 STP*s,
EPA 003 1 16.4 I 11.5 1 5.5 [ 22,2 [{16.8)] 6.8 1 * . » 1.4 | 1.0 i Temp, = Low flows. .
. I .
11-24-03 | Willapa R. & tribs. Trom | I
1limit of tidal Influence 1
to headwaters
- t
X = o] 13.1 ] 1.2 ] 1803 1 35.6 | 1041 8.1 5.8 » * 0.0 20.0 Bact. = Septic tank seepage, rav
248090 1.3 1 11.0] 9.1 ] 311 8.6 6,2 7.0 - - 0.0 16.9 sewage, agricultural runoff.
| 248130 9.4 [ 11,7 1 4.1 1899 ] 16,71 8.0 .1. L4 * 0.0 | 29.7 .
11-24-04 | Willapa Bay tribs.
204F070 112,21 S.8 [ 3.7123.51] 481 25 l & w0 % I 0.0 | 11.7 | Bact. ~ Hon—polnt sources.
t : ! :
11-24-05 | Pacifle Ocean | [
11-24-99 | Undesignated trlba, to
marlne waters {Paciflc
Ocean) ll
CORLITZ~COLUMBIA ESTUARY CONSOLIDATED PLANMING AREA '
) | T
12-25-01 | Crays Bay
12-25-02 | Grays R. & tribs. ! : : 1 |
258070 (H) 11,51 7.2 | #.2 ] 13.5 ! 8.8 | 10,0 - + » o0l 7.2
12-25-03 | Elochoman R. & tribs.’ ! [ |
250070 (H) 11.61 68| #.1] 193] 12.0] 6.5 - * - 0.8 2.9
12-25-06 | Skamokawa Cr. & tribs. I i
12-25-07 { Coal Cr. & tribs.
12-26-04 | Cowlitz R. & tribs. { I E 1
= 7001 5.2 5911041 9.6 11,21 20.8 | » } » | 03] 7.9
268070 J.7 1 5.81 6,31 137 ] 10.6 | 11.8 ] 233 # 1 = .21 1.2
268100 7.2 1 5.3% 5. ] 1.9 | 8.6 10.7 » - - 0.5 5.1
268150 371 3.8] 651108 7.3 921 * » « | 0.0 4.8
26D070 _ 13.5 |- 6.3 | 6.0 i 1.5 | 13.6 ) 16.1 ] 10.% - | # 0.4 2.1
12-26-05 | Coweman R. & trlbs. - : I ! . b ! }
X 18.5 | 4.9 | 5.4 | 20.6 | 13.1 ] 10.4 » » » 1.0 1 1.7 | Bact. - Septic tank secpage.
260070 (M) 22.0 | 191 5.0 | 23.0 | 14.5 | 11.6 hod » R 1.4 | 18.6 | Temp. - Water pumping practlces.
260090 (H) . 1271 7.1 1 6.1 } 16.2 [ 10.5 | 8.1 . » » 0.0 7.5
LEWIS COMSOLIDATED PLANNING AREA . I } 1 = I
13-27-01 | Lewis R, & tribs. } I - :
X= | 2.9 8.7 (123 | 1.6 36| 2.9 0.9 = |+ 0.0 6,0
27¢110 [ 5.2 951171} 241 &21 3.3 0.7 = ] w 0.0 4.5
270090 113,71 2.0 8.4 9.2 ‘ 3.2 1!"2.6- 1.0 * { » 1 0.0 l‘ 7.3
| ! ] {




-

Table 3 {Continued)

A REPETITION OF THE 1980 WQL ANALYSIS USING 1981 CRITERIA

{nmu»wzi'
AREA

]
SURFACE WATER SEGMENT ! WATER QUALITY IMDEX CATEGORIES IO}F&R&L ( mmgx%:g
SEGNENT | SEGHENT NAME f 1 T SUsP ORC | AMMO I HIGH ¥
MUMBER | _ STATION MUMBER (sqal) | TEWP | OKY | g | BACT | TROPH| AEST | sums | RAD | Tox | Yox | PATING |
1
13-27-02 | Kalazna R« & tribs. ) ]
X = 5,01 5.1 %.1116.2] 8.4 | 107] * 2 v | 0.2] 6.4 |
276070 (H) I 7.8 5.9 3.4)116.2] 621 8,11 .» * * 0.1 7.6 |
278090 (H) [ 3.6 #.61 4.6 * 1271171 * * ° 0.1 7.6 |
278110 (H) 3.4 8.5 4.5 ] 5.9 -7} * * . 0.4 2.8 1| S
13-28-03 | Salwon Cr. & tribs. i
= 2291113 1.7.71 * BS{15.2]1 * * . 0.8 | 26.3 ] Vemp. - Bank vegetation removal.
28D070 (H) 23.2 1103 8.7] * 36.6 [ 18.0 * * * | 2.4] 26,7 | D.0., Trophic - Battleground STP.
280110 (H) 23.5 1 103 | 5.6 * 6.2 | 9.6 » » * 6.8 | 17.0 | Aesthetle - Agricultural runoff.
28E070 (H} 1521298 6.2 * 86.9 | 9.1 » . = | 121 67,2
13-28-04 | Buent Bridge Cr. & triba. : |
X = 20.2 | 13,51 S5.01 * 27.4 | 14,2 . | .= 6.7 20.9 :
280070 (H) MY [10.7 ] S3| » 289]159] * | * . 5.9 1 16.9 | Trophic - Suburban and urban
26C110 (H) 40,4 | 203 ] B2 | * 23.8°| 10,2 L . 8.6 | 30.8 runof?.
13-28-05 | Washougal R. & triba. '
I 288070 (H) 6.7 5| 7.5 16.9 = 4.1 ] 3.6 1.4 » * 2.71 10.3
MIDOLE COLUMBIA CONSOLIDATED PLANNING AREA | I
!
14-29-02 | Wind R. & tribs.
25C070 8.8 441 %3] 60| 55} 6.3 - » ® 0.6 [ 3.7
14-29-03 | Yhite Salmon R. & trlbs.
298070 0.8 4.6 6.9]13.81 7.8] 3.8 . * . } 1.3 3.9 l
14~29-04 | Rock Cr. 1 :
14-30-01 | Kilckitat R. & tolbs. ! =
I 308070 ] 16.9 | B.B ] 6.9 9.8[13.01 11.8§ 23.6 . * | 27| 13.2
WALLA WALLA CONSOLIDATED PLANNING AREA | | ! '
T
15-32-02 I Walla Walla R. & triba. i l
1 324070 50.8 1 17,7 { 11.3 1 33.5 | 404 | 85.5 | 44,9 [ = * {138 | 56.5 | Trophic, Bact. - Additive effect
. i i from small cunlcipal STP's.
| | Trophle, Aesthet, - Agrlcultural
" tuncff. )
1 i 1 Temp. = Lack of bank vegetation,
i l | I } low flows.
15-32-03 i Touchet R. & tribs. : {
328070 45.5 | 14.0 | 5.4 | 38.2 | 36.7 | 56.6 | #1.6 hd # # 2.3 53.6 | Aesthet., Trophlc - Agrlcultural
runcff. :
1 Trophic, Bact. - Waltsburg S¥P.
- | i Temp. ~ Lack of sufflclent bank
I { . I[ 1 1 vegetation, low flows.
]




Table 3 (Contlnucd) A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA . . ..

SURFACE WATER SECMENT :IJRAXNACE} WATER QUALITY INDEX CATECORIES _ ! overat |

TR < Y AREA i 1 mnex [} PROGABLE CAUSES OF
CHENT NAME ! ] [ SUSP | 1 ORG | ARMO | I HIGH WQI RATINGS
NUMBER STATION NUMBER (sqmi) | TEWP | OXY ; pH | BACT [ TROPH | AEST § sqiyns | BAD'| Tox | Tox | PMING | '
i T T ] T 1
15-32-04 | MElL Cr. & trlbs. i i i
: X = 33.0 | 18,2 15.;6 290 | 41.7 | 15.8 * - - 11.0 85.9 ¥Walla Walla 5T has a substantlal
- 32¢070 {H) : . 45,5 [ 20,7 | 20,7 ] 34,0 § 56,3 ] 18,3 ] « * - 16.19 £8.8 impact on ail parameters.
} 12ZCN0 (W) 15.8 1 10,0 | 8.5 | 22.2. [ 21.6 | 17,3 » " | = 3.9 1 187 ‘
PALOUSE c?risoumrm PLANNING AREA '
16=-34=01 ! Palouse R. & tribs.
I
i 34070 . 32,6 | 15.9 [ 18,8 | 27.9 | 63.3 [ 55.1 | 23,7 | = « [ 16.0] 51,7 | Temp. - Low flows - irrlgatlon
I I l | projects.

Bact., Trophic, Aesth, - S.F,
Palouse R., agricultural

| . funoff = cattle and dryland.

16-35-02 | S.F. Palouse R, & tribs. ) i -

348110 11.0 | 12,0 | 18.2 | 77.4 1100.0 | 63.3 73.2 o # 2.4 | 100.0 Bact., Trophle, Aesth. - Moscow
. i 1 i I - 1 i and Pullman STP's, agricultural
| 1 { E [ i R nmoff.

|
LOWER SNAKE CONSOLIDATED PLANNING AREA

17-35-02 Tum H. & trlba,

358060 31..10 17.4 | 10.6 | 22.2 | 24.5 | 28.0 16.1 - * 5.7 26.6 M:the:;, Trophic - Agricultural
runaf?.
i t | i i I . Trophlc, Bact. - Addltive effect

from small aunickpal STP's.
Teop. ~ Low flowa.

17-35-03 | Crande Ronde R. & tribs.

56,0 5.2 » * 10.7 6.7 ® & . ® 37.0 Temp. -~ Low flows, 1little bank

Irrigation return flow systea.
Bact. - Agricultural runoff.

350070 {H) [
I | vegetation.
YACIMA CONSOLIDATED PLANNING AREA ' }
T o
18-37-01 | Yakima R. & tribs. from
| mouth to Sunnyside Dam 1 | |
brildge : = { { : | l
ITAOIG f 38.3 | 15,5 1 28.3 1 28,3 | 16,51 24.8 * = 5.6 35.1 'Trophlc, Temp., Sollds -
[
i

e |
-
w

18-37-02 [ Yakima R. & tribs. from |
Sunnyside Daa brldge to |
¥ilson Cr. I l . :
37A190 17.8 1 5.5 8.6 1 19.6 | 20.8 1 10.9 8.5 » * 1 5.0[ 13.8 | Trophlc, Bact. - Agrlcultural
| ) ! i |  runoff = feedlots - irrlgated
} 1 | I } | ! [ agriculture, Ellenaburg and
i I 1 I = Yakima STP's.
: l I i |
18.37-03 | Wide Hollow Cr. & tribs. | | [ l t : : | {
X = 10.6 1.3 751 = 41.8 [ 11.1 - * * [ &9 ] 25.6 | Trophlc - Agricultural runcff -
I7EQ70 (K} o 11.3 5.8 8.2 | » 43,3 ) 11,3 el * = | 6.1 254 | cattle, urban rumoff.
37EQS0 (H) { 9.8 9.1 6.8 = * 4.t | 10.9 L . * I 3.6 = 23,7 = :
] |




Table 3 {Contlnued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

b s e

| ] | 1
 SURFACE WATER SEGHENT | DRATHAGE | WATER QUALITY INDEX CATEGORIES I°‘I'E“"“"i moau CAUSES OF
SEGHENT | SEGMENT NAME AREA 1 I SUSP | TR T A0 | UEX HIGH QT RATINGS
HUMBER STATION NUMBER (saml) ; TEWP § OXY | pi | et | eoen | aest soeans | A0 | 1ox | tox  j RATING
18-38-07 { Nachas R. & tribs.
X x 1.8 | 6.8 8.1 %131 691 9.7] + * | » | 3.61 8.2
38A050 (H) 13.0 | 7.77] &4 * | » * - LI » 7.2
38A070 {H) 15,3 | .91 18,1 | 3.1 7,91 8.7] » * | e 5.7 1 10.9
380110 (H) 1230 671 5.51 7.7] 5.9[10.9] #» e | 121 6.4 .
| 18-39-04 [ Yakima R. & tribs, from N
¥ilson Cr. to Cle Elum R.
3I9A070 (H) B.7 [ 63 33§ 53| 7.0111.7| + L0 | 09) &4
18-39-05 | Yakima R. & tribs. froa. | .
Cle Elua R, to the
headwaters including the I i .
X= ‘ 7.61 671 2] 5.2} 4.0 3.8 » . - 0.2 4.5
394080 (H) [ 8.3F 6. &.1 » * - » - | = * 4.7
394090 (H) 1 641 T5F 531 B %4 5.4 * |« [ 0,2] 4.5
398070 -{H) 7.6 711 3.410 S.81 3.6 2.3 | . e | 03] .2
'18-39-06 | Wilson Cr. & tribs. ' | | I | , .
39C070 "(H) 1.3 | 6.8 B.0] 68,57 39.9]12.8] + *# | * | 0.7 é1.1 | Bact., Trophic - Agricultural
| | { | ! l runeff - foedlots and dryland.
BIG BEND CONSOLIDATED PLANNING AREA i } |
19-36-05 | Undesignated waters I
19-41-01 | Crab Cr. & trihs. T _
414070 T A5 113,60 20.2 [ 22,7 135.1 [ 27.0 ) 2.8 | o | * | £.6) 543 Bact., Trophlc, Temp., Aesthet. -
Aesthet, - Agricultural
19-42-02 | Crab Cr. & tribs. | runoff - Irrigation return
| I flow system -~ feedlots, food B
19-43-03 | Crab Cr. & tribs. i procesaing.
19-44-04 | Douglas Cr. & tribs. I
19=50-06 | Foster Cr. & tribs. i i
WENATCHEE-CHELAN CONSOLIDATED PLANNING AREA ! = II ; :
- T - '
21-45=01 | Wenatchee R. & tribs. ' | :
"X s 651 881 5611311 451 58 3.9 1 * | = | 061 5.
55A070 681 8.1 52115.7] 5.0 5.4 4.4 { * | = | 0.3] 6.0
45A110 | 6.0 | 8, ll 651 7.8 3.3 l' 8371 2.9 I s | * | 0.0 I 3.9
1 I
21-45-02 { Entiat R. & tribs. } . i' i ;
I a6A070 | 5] w6 57[1.8] 5.5 1 64| 12,1 | = | = | 1.2 1' 7.6
| - ! : ] [ -
21-47-03 E Trlba. to Lake Chelan i = g F }
21-47-101| Lake Chelan } ) : } . ! ;
47A070 T 9.8 | 3.4 637 3.7 3.01 2.1 { * [ 02 { 10.9 . | Teap. - Natural - elevated
! ! ' [
] ! | I ]

sumer temperatures In lake.

e



Table 3 {Contlnued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

] i T
SURFACE WATER SEGMENT I WATER QUALITY IWDEX CATEGDRIEIS . iO}'E%EMiL i . %Icﬁﬁg
SECHENMT | SECMENT NAME | ; . SusP L
NUMBER STATION NUMBER i pH | BACT | TROPH 501 105 RATING
24.55-02 | Llttle Spokane R & tciba. ! )
558070 94 19.0 ] 15.5 19.% 13.3 Aeat.he;; « Eroslen durlng spring
runoff. -
Trophic - Agricultural runoff.
24-56-03 | Hangnan Cr. and triba. ] ~
| 56A070 25.8 32.8 [ 45.5 237 87.2 | Temp. = Low flons,
| ’ Bact. - Septlc tank secpage,
i agricultural runoff.
Aeathet. = Agricultural runoff.
Tempe = Low flows.
264-57-0% | Spokane R. from Hangman Cr
. Washlngton-Idahs border l
12619000 33,4 6.7 3.6 1 2.7 17.3 Temp. = Summer low flows.

PUGET SOUND SPECIAL STUDY AREA
25-00-01 | Merth Puget Sound

X =

ADH 001
POD 005
PSB 003

25-00-02 | South Puget Sound -
Specifically Outer
= Budd Inlet
. X=
- BUD 005 . .
CRR 001
CSE 001
ELD 001
MR 001
I R3Q 001
PCK 001
ToT 001
QAK 004

25-00-03 | North Bood Canal
T w

KB 002

HCE 003

HCB 006
25-00-04 . § South Hood Canal
HCB 004

25-15-99 | Undealgnated trlba. to
Puget Sound

l
t 154070 (H)
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Ketal toxlecity from Kellogg ID
mining dlstrict has been 2
historical problem - recent

| trend analysia Indlcates

wetals are declining.

0.0. - Hatural

D.0. - Hatural
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Table 3 (Continued)

A REPETITION OF THE 1980 WQI ANALYSIS USING 1981 CRITERIA

SURFACE WATER SECMENT

SEGMENT | SEGMENT NANE
HUMBER STATION NUMBER

Imumcs

WATER QUALITY IMDEX CATEGORIES

oxy

BACT

ANHO
T0X

PROBABLE CAUSES OF
HIGH WQI RATINGS

GKANDGAN-METHOW CONSOLIDATED PLANNING

22-48-01 | Methow R. & triba.

X
48A070
48A130

48A190
&8C070

]
22-49-02 | Okanogan Hsp mouth to Lake

Ozoyoos

b

49A070
49A090
"49A190
498070

|
22-51-03 .| Nespelem R. & tribs.

NORTHEAST CONSCLIDATED PLANNING AREA

23-52-03 ll Sanpoll R. & tribs.
| s
23-59-02 | Calville R. & tribs.
59A070

23-50-04 | Kettle R. and trlbs.
60AQ70

-

23-62-05 | Pend Oreille R. & tribs.

X= .
62A060
- 624150

|
SPOKANE_CONSOLIDATED PLANNING AREA

24-54-01 | Spokane R., mouth to

Hangman Cr.

X =
58A070
54A120

i
|
]
1

10.8
13.4
10.0
11.6

6.2

9.1

12
15.4
8.7

22,3
29.6
12,1

13.5
18,5
13.3

7

14.8

25.1

144 -

ShE
Wt

15.2

L aE R
LR R

2k ¥
[N N

D wd b
LN
-

¥
AN

3.7

2.0

8.9

ﬁ:&-‘—'
[l

Vi =
.
B i

Temp. - Mouth to Lake Osoyousy
return Flow leclgation.
So0llds ~ Agrlcultural runoff.

Temp. - Matural.

Aesthet. - Silviculture. |

Temp. = Low flows.

Bact., Trophic, Aesthetics -
Agricultural runoff, small
ounicipal STP's. .

Temp. = Low flows.
~ Unknown. ’ -
org. tox. = Unknown.

Teap, = Impounded water.

Trophic - Recent declines In
nutrient loadIng frem Spokane
STP prompted use of the
current one year data base
for nutrlents.

D.0. - Eutrophication 1ln
Long Lake.

Temp. - Impounded water, summer
low flows.

Hetal toxiclity from Kellegg ID
minlng dlstrict has been a3
histerical problem - recent
treand analysls Indlcates

_metals are declinkng.
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