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Preliminary Nutrient Load Analysis
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Pend Orellle River Assessed Reach

Assessment Unit = “Pend Orellle River near Murphy Bay,
ID17010214PNO02_08”




Pend Orellle River Sampled Extent




Pend Orellle River Sampled Extent
N

Riley Greok

Table 26:

Min Date | Max Date

BOD,

TP, mg'L

08/112004 | 09022004
09/00/2004
(09/00/2004
09/00/2004
09/09/2004
05/05/2004
12142004
09/10/2004
09102004
091072004
09102004
05/10/2004
624150 07122005
ALFEB
ATLFLFD
ATFLPS
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O TSWQC Sites

AlbeniFalls Dam

Pand Orills River.

TSWQC Site 5




\Washington DOE Water Quality
Monitering Statien 62A150
Pend Orellle River at Newport, WA

> Streamflow and dissolved oxygen since 7/29/1959
> Streamflow, dissolved oxygen, and total phosphorus since 10/7/1975

»>Out ofi 451 dissolved oxygen samples, only five violate \Washington’s
water quality standard of 8.0 mg/L (Idaho’s standard is 6.0 mg/L)
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\Washington DOE Water Quality
Monitering Statien 62A150
Pend Orellle River at Newport, WA

>WA DOE’s Water Quality Index scores for total phosphorus at this site
Total Phosphorus

Scores of less than 40 = poor
40 through 79 = moderate
80 through 100 = good

Water Quality Index methodology
based on WAC 173-201A

for numeric criteria and relative to
expected conditions in a given
ecoregion for narrative standards




Pend Orellle River
Preliminary Nutrient Load Analysis
from WA DOE Data at 62A150

Conversion from concentration to load

x milligram y cubic feet (60-60-24) seconds 28.317 liters 2.205x10-% pounds

liters second day 1 cubic foot 1 milligram




Pend Orellle River
Preliminary Nutrient Leoad Analysis
from WA DOE Data at 62A150

Average TP WA DOE WQI Score
Year load (Ib/day) for total phosphorus Pend Oreille River at Newport, WA

1975 1,900 Annual average daily total phosphorus load
1976 3,896 Existing Load

1977 1,867
1978 2,716
1979 3,508
1980 4,139
1981 2,963
1982 3,569
1983 2,722
1984 4,730
1985 4,221
1986 2,710
1987 1,384
1988 953
1989 2,201
1990 1,469
1991 1,836
1992 913
1993 1,342
1994 1,157
1995 1,429
1996 1,966
1997 8,953
1998 3,970 1975 1980 1985 1990 1995 2000 2005 2010
1999 1,897
2000 1,328
2001 931
2002 1,395
2003 1,279
2004 383
2005 472
2006 692
2007 528

TP Load (Ib/day)

Year




Pend Orellle River
Preliminary Nutrient Leoad Analysis
from WA DOE Data at 62A150

Pend Oreille River at Newport, WA
Average Monthly Daily Total Phosphorus Load 1992 - 2006
Existing Load
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Pend Orellle River
Preliminary Nutrient Load Analysis
Target Evaluation

»Pend Orellle Lake nearshore nutrient TMDL target =
O ug/L average and 12 ug/L instantaneous

>Applicable to:
o\Water level 52 feet or less
oNonpoint sources




Pend Orellle River
Preliminary Nutrient Leoad Analysis
from WA DOE Data at 62A150

Average TP load (Ib/day)
Existing Load  Target

Pend Oreille River at Newport, WA
Existing Load compared to 9 pg/L Total Phosphorus Target Load

Existing Load l
. Target 9 ug/L TP .
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Pend Orellle River
Preliminary Nutrient Load Analysis
from WA DOE Data at 62A150
Sources of Uncertainty.

\Watershed

11,217 km?
Average Tranget
Lead = 1,182 lb/day

\Watershed

7,870 km?, 70% ofi the size of
the larger watershed, average
target lead = 827 lb/day.




Pend Orellle River
Preliminary Nutrient Lead Analysis

Pend Oreille River at Newport, WA
Existing Load compared to 9 pg/L Total Phosphorus Target Load
2004 - 2007
Sandpoint WWTP Priest River WWTP
TP Flow Load TP Flow Load
mg/L mgd Ib/day mg/L gpd Ib/day
—Existing Load 1/2/2007 2.22 4.3 80 4.5 240000 9
—— Target 9 ug/L TP 2/6/2007 3.54 2.3 68
3/6/2007 1.59 5 66 Dover WWTP
4/3/2007 1.55 3.2 41 TP Flow Load
5/1/2007 3.84 1.9 61 mg/L gpd Ib/day
6/5/2007 3.72 19 59 3.5 45000 1
7/3/2007 4.26 18 64
8/8/2007 1.93 25 40 Proposed Southside WWTP
9/4/2007 1.87 2.7 42 TP Flow Load
10/2/2007 2.81 2.1 49 mg/L gpd Ib/day
11/27/2007 4.22 1.6 56 4.5 30000
12/4/2007 1.89 6 95
Average 60 Albeni Falls Dam
1/8/2008 2.82 3.2 75 TP Flow Load
2/5/2008 3.01 2.2 55 mg/L gpd
4/8/2008 0.96 6.5 52 4.5
5/6/2008 1.72 2.0 29
6/3/2008 34 3.3 94
7/1/2008 3.93 2.1 69
9/2/2008 3.65 2.0 61
10/14/2008 4.52 2.1 79
Average 62
mg/L = milligrams per liter
mgd = million gallons per day
gpd = gallons per day
Ib/day = pounds per day
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Total Phosphorus Load (Ib/day)

Average streamflow
USGS gaging station = WWTPS = 4.6 cfs

Average streamflow

25,600 cfs
Average lead 2004-200/7
= 519 Ibs/day.

Average lead 72
pounds per day.




Pend Orellle River
Preliminary Nutrient Lead Analysis

Pend Oreille River at Newport, WA
Existing Load compared to 9 pg/L Total Phosphorus Target Load

_AI
Target 9 ug/L TP
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However:
»Dissolved oxygen dees not violate water quality standards

»Chlorephyll-a data in the assessment unit range from 1-2.6 ug/L
oless than 10 pg/L supperts primary contact recreational uses (Raschke 1993).
«Chlorophyll-a data range shows oeligotrephic state

Raschke 1998. Guidelines for assessing and predicting eutrophication status of small southeastern
Piedmont impoundments. US ERA, Athens, GA.




Pend Orellle River
Water Quality: Data

»Most of the other water quality data was collected in 2004
»>POR by Tetra-Tech

»>PDO by Idaho DEQ

»Sites 2 through 6 by TSWQC




Pend Orellle River
Trophic Category Analysis

Probability distribution curve for average phosphorus

© Probabdty Dstriuton for Trophsc CaleQores

Data ranges:
2.3 to 20 mg/m”"3 with 62A150
5 to 20 mg/m”3 without 62A150




Pend Orellle River
Trophic Category Analysis

Probability distribution curve for the average chlorophyll a:

5 Probabiity Distribution for Trophic Categories
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Data Range
1to 2.6 mg/m”3




Pend Orellle River
Trophic Category Analysis

log TP vs.log Chla
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0.6 0.8
Log TP ug/L

Vollenweider. R.A. 1976. Advances in defining critical loading levels of phosphorus in lake eutrophication. Mem. 1%t |tal.
Idrobiol. 33:53-83. in: Correl, D.L. 1998. The role of phosphorus in the eutrophication of receiving waters: a review. J. Environ.
Qual. 27:261-266.




Pend Orellle River
Reservolr evaluation

»Phosphorus and chlorophyll a ratios not lake-like
»\Water residence time at Albeni Falls dam is 2 — 12 days

«—{_Rivers_|-rrrererrr——{ Lokt Jrer
+————————{_Reservairg ;>

Small impoundments Large impoundments
Off-river basing

increasing hydraulic residence tima
———_——————— e ———

Madified from Kimmel and Groeger, Lake and Reservoeir Management, EPA 440/5-84-001 (1984)




Pend Orellle River
Reservolr evaluation

Riverine zone

Marrow, channelised basin

Relatively high flow rates

High suspended saolids:
ow light availability
at depth

Mutrient su by advection;
r&iaﬁv&lypﬁilgh Autriant
levels

Light-limited prima
gproducﬁuitﬁ v

Cell losses primarily b
sadimantgt':un 'y by

Organic matter su
r.grirﬂarﬂ'_b,lr allochthonous

More eutrophic

Transitional zone
Broader, deeper basin

Reduced flow rates
Reduced suspended solids;
light availability at depth

Advective nutrient s
reduced UPPYy

Prim oductivi
relataly high

Cell losses b¥, grazing and
sedimentation

Intermediate

Intermediate

Lacustrine zone
Broad, deep, lake-lik
r%asm ep aKe-| ke

Low flow rates

Relatively clear; high light
“availabilty at depth

Nutrient supply by internal
rec:y[nhngr; rélatively low
nutrient levels

Nutrient-limited primary
productivity

Cell losses primarily by
grazing

Organic matter suppl
rg:‘mrily ampﬁgn ous

More oligotrophic

Madified from Kimmel and Groeger, Lake and Reserveir Management, EPA 440/5-84-001 (1984)




Pend Orellle River
Reservolr evaluation




Pend Orellle River
Target Analysis

>\What Is an appropriate target for an
oligotrophic, riverine reservoir?

>Reference reaches
>Modeling
»Ecoregion
>Guidance




—~
—l
~~
(@)
3
~~
c
o
=
©
—
)
c
(]
(&)
c
o
@)

o
o

Table 1. General guidelines for in-pool water quality sampling.

Boundary Conditions

Minimum parameters

Additienal parameters

Frequency

nflowroutiiow
temperature

conductivity
dissaived oxygen

pH

total dissohred solids *

daily ar
centinuous

total organic carbon

dissaived and/or particulate organis carbon
BOD*

weekly wi
storm sampling

soluble reactive phosphorous
total phosphorous

total dissohred phosphorus
total incrganic phosphorus
dissoived inorganic phosphorus

weekly wi
storm sampling

nitrat=+nitrite nitrogen
ammonium nitrogen

total Kisldahl nitrogen
filbered total Kjeldah! nitrogen

weaekly w/
storm sampling

total suspendsd solids *
inorganic andfor wolatile suspended solids

waekly wl
storm sampling

chloroghyll &
dissolved silica !
alkalimity

weekiy w/
storm sampling

In-Pool

Minimum parameters

Additional parameters

Frequency

_Emperatun:—'!
Dissohved oxygen®
H‘.

p
Conductivity”

total dissolved sclids '

et 1,r'!

Chlorophyll a”

phytoplankton biomass and iype

Total organic earbon’

d ssol_;.re::l andlor particulate organic carbon
80D

Soluble reactive phosphorus
Total phosphorus’

total dssolved phosphorus
total inorganic phosphorus
dissolisd morganic phosphorus

nitrate + nitrite nitrogen
ammonium nitrogen’

total Ki=ldahl nitrogen
filtzred fotal Kjeldakh! nitrogen

secchi depth/light iransmission

total inorganic carbon
alkalinity

total suspended solids *
inorganic andfor wolatile suspended solids

dissolvediiotal iron *
dissolediiotal manganese *
dissoleditotal silica *

total dissolved sulfide ®
sulfate *

iron sulfide ®

1m intervals

enough samples to correlate 1o conductivity - imporant for density effects
used to characterize decay rates of organic matter

suspended solids affect phosphomus parttioning, light penetration, and density
can be limding for distom growth

preferably bi-weekly - samples should be faken at 1m mtervals

minimum number of samples includes one each in epilimnion, metalimnion. and hypolmnion - preferred number of
samples (depending on depth) would be at 3m intervals with more freguent metalimnetic sampling
when concerned about sediment release during anoxic perods

1 9/30/2004




Pend Orellle River
Target Analysis

>Modeling
>
>




Pend Orellle River
Target Analysis

>
»Ecoregion

STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

REGION: 7
[ ] C ] MODIFICATIO
BASIN: MIDDLE ARKANSAS RIVER AMD
- QUALIFIERE
arm Segment Desc

Pueblo Ressnioir.




Pend Orellle River
Target Analysis

>
>
>Guldance




