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Executive Summary

This report documds the data and assessment methods used to establish total maximum
daily loads (TMDL) for Lake Lawtonka[Oklahoma Waterbody IDJOK WBID) number
OK311300040070_Q0 Waurika Lake (OK311210000020_00) and Lake Ellsworth
(OK311300030020_00)rhe OklahomaDepartment of Environmental QualitiPEQ) placed
these waterbodies in Categdpf theOklahoma 2010 Integrated Rep@wt nonsupport of the
public and private water supply designated use because of elevated levels of chlaophyll

Thethree lakes (reseoirs) are locatedn the Upper Red Rivesubbasin[hydrologic unit
code (HUC) 1113. Lake Lawtonkais a 2,398acre lake in Comanche County with
conservationpool storage of 56,574 acfeet It was impounded in 1905, and serves as a
recreational lake ahis utilized for water supplypy the City of Lawtonand surrounding
communities (Oklahoma Water Resources BoarfOWRB]2009) Medicine Creek
(OK311300040060 _Q0which is 17.71miles long, is the primary tributary flowing to Lake
Lawtonka.

Waurika Lake is al0,100-acre lake in Cotton, Jefferson,and Stephens Countiewith
conservatiorpool storage of 203,10écrefeet Waurika Lakewas first impoundetby theU.S,
Army Corp of Engineers (OWRB 2009 1977 and serves asracreational lake,ldod
control,irrigation, and as a municipal water suppBeaver Creek (46.9 miles long) and Little
Beaver Creek (39.miles long) are the primary tributaries flowing to Waurika Lake.

Lake Ellsworth located on the East Cache Creiska 5,60Gacrelake in Comanche and
Caddo Counties witlsonservation pool storage of 95,28€refeet It was first impounded in
1962 and serves asnaultipurpose waterbody farecreationaluseand as a municipal water
supply for the City of Lawton (OWRB009) Chandler Creek (10.5 miles long) and Tony
Creek (5.7 miles longgre the primary tributaries flowing taake Ellsworth.

There is little developed land bordering the shoreline of any of the three Adkéxkes
are popular fishing and boating recreatigstthations The watersheds of all three lakes are
sparsely populated, with developed land accounting for lessl#ari the watershed are@he
most common land use category throughout each watershed is grassland/herbEoeous
contributing watershedseherein after referred to as the Study Area.

Data assessment and TMDL calculations are condiuttctordance with requirements of
Section 303(d) of the CWA, Water Quality Planning and Management Regulatio@$-R40
Part 130),United States Environmealt Protection AgencyEPA) guidance, andklahoma
Water Quality Standards (WQS) klahoma Administrative Cod@OAC) Title 785, Chapter
45]. The Oklahoma Department of Environmental Qua{iEQ) is required to submit all
TMDLs to EPA for review and approvalOnce EPA approves a TMDL, then theaterbody
may be moved to Category 4a of 3t at e 0 s I ntegrated Water Qu
Assessment Report, where it remains until compliance with water quality star(@é®sS) is
achieved (EPA003.

The purpose of this TMDL report is to establishtersheebasednutrient load allocations
necessary for reducing chlorophgllevels in the lakes, which is the first step toward restoring
water quality and protecting public heallitMDLs determire the pollutant loading a waterbody
can assimilate without exceeding applicable W@BIDLs also establish the pollutant load
allocation necessary to meet the WQS established for a waterbody based on the relationship
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between pollutant sources and water fgualonditions in the waterbody TMDL consists of

a wasteload allocation (WLA), load allocation (LA), and a margin of safety (MO%®) WLA

is the fraction of the total pollutant load apportioned to point sources, and includes stormwater
discharges regated under the National Pollutant Discharge Elimination System (NPDES) as
point sourcesThe LA is the fraction of the total pollutant load apportioned to nonpoint
sourcesThe MOS is a percentage of the TMDL set aside to account for the lack of knowledge
associated with natural process aquatic systems, model assumptions, and data limitations.

This report does not stipulate specific control actions (regulatory controls) or management
measures (voluntary best management practices) necessary to nethieets within each
watershed Watersheespecific control actions and management measures will be identified,
selected, and implemented under a separate process involving stakeholders who live and work
in the watersheds, along with tribes, and locates&nd federal government agencies.

E.1 Problem Identification and Water Quality Target

This TMDL report focuses on the waterbodies identified in Tabld Bt DEQ placed in
Category 5 of theWater Quality in Oklahoma 201integrated Reporfor nonsuppa of the
Public PrivateWater Supply useElevated levels of chlorophydl in lakes reflect excessive
algae growth, which can have deleterious effects on the quality and treatment costs of drinking
water Excessive algae growth can also negatiagfgctthe aquatic biological communities of
lakes Elevated chlorophyla levels typically indicate excessive loading of the primary grewth
limiting algal nutrientssuch asiitrogen and phosphorus to the waterbody, a process known as
eutrophication.

Table ES1 Excerpt from the 2010Integrated Reporti Oklahoma 8303(d) List of
Impaired Waters (Category 5a)

Waterbody Name Wate_rbody TMDL | TMDL Causes of Designated Use Not
and WBID S Date | Priority Impairment Supported
(Acres)
Lake Lawtonka ; A Public and Private
(OK311300040070_00) 2,398 2012 1 AChlorophyll-a Water Supply
” A Public and Private
A Chlorophyll-a
Waurika Lake 10.100 2012 1 Py Water Supply
(OK311210000020_00) ’ p . A Warm Water
A Turbidity . .
Aquatic Community
< A Public and Private
A Chlorophyll-a Water Supply
< A Primary Body
Lake Ellsworth 5.600 2012 1 A Enterococcus Contact Recreation
(OK311300030020_00) ' AOxygen, dissolved | A Warm Water
Aguatic Community
] N A Warm Water
ATurbidity Aquatic Community

Source: 2010 Integrated Report, DEQ 2010.

Sensitive Public and Private Water Supply (SWS) lakes defined in the Oklahoma
Water Quality Standards Oklahoma Administrative Code (OAC) Title 785, Chapter 45:

FINAL ES2 September 2013



Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Executive Summary

785:455-25(c)(4)(A) In Appendix A.3 of the WQ3,ake Lawtonka, Waurika Lakeand Lake
Ellsworthare all listed as SWS lakes

The numeric criterion set for chlorophydl for SWS lakes is also found in the WQS
[785:455-10(7)] which gates , Theflongterm average concentration of chlorophsll

at a depth of 0.5 metelzlow the surface shall not exceed 0.010 milligrams per liter in
Wister Lake, Tenkiller Ferry Reservoir, nor any waterbody designated SWS in Appendix
A of this Chapter. Wherever such criterion is exceeded, numerical phosphorus or
nitrogen criteria or botimay be promulgated.

Surface | evel sampling dat a, coll ected frot
stations, was used to support the decision to place these lakes in the Lawtonka/
Ellsworth/Waurika watersheds on the DEQ 2010 8303(d) list forsopport of the Public and
Private Water Supply Use in an SWS lake:

1 Between 2002 and 2Q, Lake Lawtonka chlorophyth samples averaged 17.5 pg/L
which is equivalent to0ol9&) Carl sonb6s TSI of

1 Between 202 and 2008, Waurika Lake chlorophlsamples averaged 13.4 pg/L (TSI
= 56).

1 Between 2002 and 2009, Lake Ellsworth chlorophylamples averaged 12.2 pg/L
(TSI = ).

Between 1998 to 2011, total nitrogen levels (TN) and total phosphorus (TP) levels were as
follows for the lakes in the Studfrea. In addition, thermal stratification was not observed
during the 20082006 assessment period, likely due to the shallow nature of the lakes
(OWRB 2007). Thus, nutrient fluxes from sediments were available-rgesnrd in the photic
zone where light perits algal photosynthesis.

1 Lake Lawtonka: TN levels averaged approximately 0.66 mg/L and TP levels averaged
0.03 mg/L(Table 26).

1 Waurika Lake: TN levels averaged approximately 0.81 mg/L, and TP levels averaged
0.09 mg/L(Table 27).

1 Lake Ellsworth: TN legels averaged approximately 0.83 mg/L, and TP levels averaged
0.07 mg/L(Table 28).

The Code of Federal Regulatiofd0CFR 8130.7(c)(I)st at es t hat ATMDLs
established at levels necessary to attain and maintain the applicable narrative and numerical
wat er qual i Thywatetqaafitytargetestabbshed for each lake must demonstrate
compliance with the numeric criterioprescribed for SWS lakes in the Oklahoma WQS
(OWRB 2011)). Therefore the water quality target established &trthree lakess to achieve a
long-term average Hhake concentration of 10 pg/L for chlorophyll
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Waurika Lake and Lake Ellsworth are alsaluded in the 303(d) list for turbidity
Additionally, Lake Ellsworth is listed for Enterococcus and dissolved oxygen criteria
exceedanceJ hese water quality issues will be addressed specifically on a future date

Determining which nutrients limit phypdankton growth is an important step in the
development of effective lake and watershed management strategies (Dodds and Priscu 1990;
Elser et al. 1990; Smithet al. 2002) It is often assumed that algal productivity of most
freshwater lakes and reservoirs primarily limited by the availability of the nutrient
phosphorus However, more recent studies in reservoirs indicate that both nitrogen and
phosphorus play key roles, along with light, mixing conditions, predation by zooplankton, and
residence timepilimiting algal growth (Kimmel et al. 1990).

E.2 Pollutant Source Assessment

This section includes an assessment of the known and suspected sources of nutrients
contributing to the eutrophication of Lake Lawtonka, Waurika Lake, and Lake Ellsworth
Nutrient sources identified are categorized and quantified to the extent that reliable information
is available Generally, nutrient loadings causing eutrophication of lakes originate from point or
nonpoint sources of pollutiorPoint sources are permitted thgbuthe NPDES program
Nonpoint sources are diffuse sources that typically cannot be identified as entering a waterbody
through a discrete conveyance at a single locablmmpoint sources may emanate from land
activities that contribute nutrient loads torface water as a result of rainfall rundfor the
TMDLs in this report, all sources of pollutant loading not regulated by NPDES are considered
nonpoint sources

Under 40CFR 8§122.2, a point source is described as a discernible, confined, and discrete
conveyance from which pollutants are or may be discharged to surface .WRDES
permitted facilities classified as point sources that may contribute nutrient loading include:

1 NPDES municipal wastewater treatméatility (WWTF) discharges;
NPDESindustrial WWTF discharges;
NPDES nedischarge WWTFs;
NPDES concentrated animal feeding operations (CAFO); and

NPDES regulated stormwatedischarges[MS4 (Municipal separate storm sewer
systemjindustrial/Constructioh

= =4 4

There are no discharges from anytligse classesf NPDESpermitted point source discharges
in the watersheds of Lake Lawtonka, Waurika Lake, and Lake Ellsexctpt foNPDESNho-
dischargeWWTFs (six within the Waurika Lakewatershedand onein the Lake Ellsworth
watershell Given the small size of the wastewater collection systems of thesdisaharge
facilities, the contributions of nutrient loads would be negligileerefore, almost ahutrient
loading tothesethree lakes originates from nonpoint sources

Nonpoint sources includbose sources that cannot be identified as entering the waterbody
at a specific locationThe relatively homogeneous land use/land cover categories throughout
the Study Area associated with forest and grasslands have a strong influence on the origin and
pahways of nutrient sources to surface wabdutrient sources in rural watersheds originate
from soil erosion, agricultural fertilization, residues from mowing and harvesting, leaf litter,
and fecal waste deposited in the watershed by livestoakses ofoil erosion can include
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natural causes such as flooding and winds, construction activities, vehicular traffic, and
agricultural activities Other sources of nutrient loading in a watershed include atmospheric
deposition, failing onsite wastewater dispoEWD) systems, and fecal matter deposited in
the watershed by wildlife and pets

Given the lack of irstream water quality data and pollutant source data available to
guantify nutrient and sediment loading directly from the tributaries of Lake Lawtdvdaarika
Lake,and Lake Ellsworth, a watershed loading mddéhe Soil and Water Assessment Tool
(SWAT) i was used to develop nonpoint source loading estimatesse estimates from
SWAT were used to quantify the nutrient contributions to each BRAT is a basirscale
watershed model that can be operated on a daily time step (Neitsch et al. 009 is
designed to predict the impact of management strategies on water, nutrient, sediment, and
agricultural chemical yieldsSThe model is physically (andmpirically) based, computationally
efficient, and capable of continuous simulation over long time perMdgr components of
the model include weather, hydrology, soil temperature and properties, plant growth, nutrients,
and land management.

There are a stream flow gages in the tributaries to Lake Lawtonka, Walikae, or
Lake Ellsworth There are water quality monitoring stations in the tributaries to Lake Lawtonka
[Medicine CreekOklahoma Conservation Commissidd@C) monitoringsite OK31130004-
0060H] and Waurika Lakel(ttle Beaver CreekOCC monitoringsite OK31121000-0050D),
but none in the tributaries to Lake Ellsworilo calibrate the SWAT model, it was necessary to
extend the modeled area to encompass watersheds with stream flow gagestremd
concentration measurementbhus, the SWAT model simulated two adjacevdtersheds:
Cache (HUC11130202) and Northern BeavelUC 11130208 The modeled domain is a
1,620 square mile area that includes the contributing watersheds of the thred hakesin
streams located in the model domain are East Cache Creek, Little Beaver Creek, Beaver Creek,
Cow Creek, and Medicine Creek.

A 17-year period (1994 2010) was simulated in the SWAT moddbwever, the first four
years wer e c armpgeriatl érstabilizimg modelpnitial conditions, and the model
output consisted of only the latter 13 years (192810) The variables simulated in SWAT
included flow, organic phosphorus, mineral orffflosphorus, organic nitrogen, ammonia
nitrogen, nitate nitrogen, nitrite nitrogen, and total suspended solids.

The SWAT hydrologic calibration was primarily performed based on flow data available at
the USGYUnited States Geological Surveyage located on East Cache CradgBGS Station
07311000) and th&nited States Army Corps of EngineeldSACE) gage located on Beaver
Creek at Waurik§ WAKO2, aka WAUB). In addition, the model simulated inflow to Waurika
Lake was compad to daily records reported RYSACE. Overall, the model reproduces the
annual flows within the 1% target for most years, with overall errors below the target for all
the locations (1% for East Cache Creek, 6% for Beaver Creek;68hdor Waurika Lake
inflow). Resulting NastButcliffe Efficiency coefficients (NSE) and correlation coefficieA} (r
valuesfor annual flowswvere 0.987 and 0.990 for Cimarron East Cache Creek, 0.983 and 0.995
for Beaver Creek, and 0.981 and 0.986 for Waurika Lake inflohe high resulting
coefficients indicate very good model performafaeannual flows

After hydrologiccalibration, the SWATpredicted nutrient concentrations were calibrated
to the observed nutrient concentrations at five water quality stations: East Cache Creek at
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SH53 near Walters WRB monitoring site 31130001002@01AT), Little Beaver Creek
(OCC monitoring site OK31121000-0050D), Medicine Creek QCC monitoring site
OK31130004-0060H),OCC06 s upper mostdon BastrCacheoCragldk11300
02-0010M), and Cow CreekOCC monitoring sit€OK31120000-0060L). It is noted that, with
exception of thetation on East Cache Creek at SH 53, all the TSS and nutrient measurements
for the remaining stations were below detection linfits purposes of calculating averages to
compare to modeled values, ndetects were assumed equal to half of the detectiah TThe
detection limit varied among events and among sampling sites, hence, the difference in
calculated averages for suatershed' 7, 9, 28 and 42t is noted that, with exception of the
measurements at the station on East Cache Creek at SH 8&awa; (nitrate)concentrations

at the station on Cow Creek, all the TSS and nutrient measurements for the remaining stations
were below detection limitdn most cases, the SWAT model reproduced the average nutrient
concentrations within 26 of the measted averagedn some instances, the model does not
replicate particular nutrient species well for a given period, but nevertheless the total
phosphorus and nitrogen predicted averages are within #ea2§et However, it is noted that
monitoring data aailable for calibration are from low to moderate flow conditioks a result,

there is more uncertainty on high flow loading values.

Based on the calibrated SWAT model, average loads of nutrients from each of the
individual subwatersheds were estimateat the period 1998 to 201The average daily flows
and loads into Lake Lawtonka, Waurikake,and Lake Ellsworth are displayed in Table-ES
Under current conditions, Lake Lawtonka is estimated to receive a total annual load of 7,200 kg
of phosphorus ah52,800 kg of nitrogen, on average, from nonpoint sources in its watershed
Waurika Lake is estimated to receive a total annual load of 47,200 kg of phosphorus and
275,500 kg of nitrogen, on average, from sources in its watershke Ellsworth is estimad
to receive a total annual load of 27,100 kg of phosphorus and 234,800 kg of nitrogen, on
average, from nonpoint sources in its watershed

Table ES2 Average Flows and Nutrient Loads Discharging to Lake Lawtonka,
Waurika Lake and Lake Ellsworth

Parameter Lake Lawtonka | Waurika Lake Lake Ellsworth
Watershed Size (square miles) 93 562 235
Flow (m®/day) 8.87 x 10* 3.75x 10° 2.24 x 10°
Organic Phosphorus (kg/year) 4,700 38,000 22,300
Mineral Ortho-Phosphorus (kg/year) 2,500 9,200 4,800
Total Phosphorus (kg/year) 7,200 47,200 27,100
Organic Nitrogen (kg/year) 24,600 141,600 125,700
Ammonia Nitrogen (kg/year) 200 8,800 10,100
Nitrate+Nitrite Nitrogen (kg/year) 28,000 125,100 99,000
Total Nitrogen (kg/year) 52,800 275,500 234,800

1

The location of these suliatersheds can be found in Figur2.3

FINAL

ES6

September 2013



Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Executive Summary

E.3 Technical Approach and Methods

The objective of a TMDL is to estimate allowable pollutant loads and allttwageloads
to the known pollutant sources in the watershed so appropriate control measures can be
implemented and the WQS achiev@@ ascertainhte effect of management measures on in
lake water quality, it is necessary to establish a linkage between the external loading of
nutrients(TN and TP)and the waterbody response in terms of lake water quality conditions, as
evaluated by chlorophyH concentrationsThe following paragraphdescribe the water quality
analysis of the linkage between chloropfg/llevels inLake Lawtonka, Waurikd.ake, and
LakeEllsworthand the nutrient loadings from their watersheds.

The water quality linkage analysisvas performed using the BATHTUB model
(Walker1986) BATHTUB is a U.S. Army Corps of Engineers model designed to simulate
eutrophication in reservoirand lakes BATHTUB has been cited as an effective tool for
reservoir and lake water quality assessmerd management, particularly where data are
limited. The model incorporates several empirical equations of nutrient settling and algal
growth to predict steadgtate water column nutrient and chloropkeytoncentrations based on
waterbodycharacteristicshydraulic characteristics, and external nutrient loadings

The model was run under existing average, statatg conditionsAn averaging period of
one year was used to depict the duration of rhasance calculations farach lakeA single,
well-mixed lake was assumed faall three reservoirs Key water quality parameters for
BATHTUB input include total phosphorus, inorganic ortwosphorus, total nitrogen, and
inorganic nitrogenOutput from the SWAT model was the primary source of data input to the
BATHTUB model Although SWAT can provide daily output, BATHTUB is a steatgte
model and not appropriate for interpreting sHertn responses of lakes to nutriefflserefore,
the longterm average annual loads from ®#/AT-modeled period were applied aputs to
BATHTUB.

The BATHTUB models for each lake were run under average existing conditions, and
calibrated to measure -lake water quality conditions (based on 21 data) using
phosphorus and nitrogen calibration factoffie modelpredicted cacentrations of total
nitrogen, total phosphorus, chlorophglland Secchi depth under existing average conditions
are compared to average measured concentrations fronekaah TableES 3.

Table ES-3 Model Predicted and Measured Water QualityParameter Concentrations

Water Quality Lake Lawtonka Waurika Lake Lake Ellsworth
Parameter Modeled | Measured | Modeled | Measured | Modeled | Measured
Total Phosphorus (mg/L) 0.026 0.026 0.086 0.086 0.066 0.067
Total Nitrogen (mg/L) 0.66 0.66 0.80 0.80 0.84 0.84
Chlorophyll-a (pg/L) 175 17.1 134 135 12.3 12.4
Secchi depth (meters) 11 1.1 0.6 0.6 0.4 0.3

Simulations were performed using the BATHTUB model to evaluate the effect of
watershed loading reductions on chloropfaylevels Atmospheric loadsvere maintained at
their existing estimated levelSimulations indicated that the water quality target ofugQ
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chlorophylla as a longerm average concentration could be achieved if the total phosphorus
and nitrogen watershddads to Lakd.awtonkawere reduced by 5% from the existing loads,

to 3,240 kg/year of total phosphorus and 23,760 kg/year of total nitrog@faurika Lake, the
water quality target of 10 pg/L chloropmdicould be achieved if the existing watersheads

were reduced by 40 to 28,320 kg/year of total phosphorus and 165,300 kg/year of total
nitrogen In Lake Ellsworth, the water quality target®fig/L chlorophylta could be achieved

if the existing watershetbads were reduced by %&6to 14,900 kg/year of total phosphorus and
129,140 kg/year of tal nitrogen As discussed above the uncertainty analysis demonstrated
that to ensure at least a 50% probability of meeting water quality standards, a water quality
target of 9ug/L chlorophylta was set folLake Ellsworth Table ES-4 summarizes the percent
reduction goals for nutrient loading established for each TEkese maximunallowableloads
include an inherent margin of safety through the use of limits on loading of both nitrogen and
phosphorus

Table ES4 Total Phosphorus andNitrogen Load ReductionsNeededto Meet
Chlorophyll -a In-lake Water Quality Targets

| ake Chlorophyll-a In-lake Percent Maximum Allowable Load (kg/yr)®
Target (ny/L) Reduction | Total Phosphorus | Total Nitrogen
Lake Lawtonka 10 55% 3,240 23,760
Waurika Lake 10 40% 28,320 165,300
Lake Ellsworth 9 45% 14,900 129,140

#Loads do not include atmospheric deposition

While the relative importance of nitrogem phosphorus in limiting algal productivity in
Lawtonka, Waurika, and Ellsworth Lakes has not been definitively established, this TMDL
calculates load allocations for both nitrogen and phosphorus as a conservative approach to
ensure that water quality tatgeare metSince there are infinite combinations of TN and TP
concentrations that could result in the desired chloroghgtbncentration and BATHTUB is
not capable of discerning between them, a practical starting point for implementation is to
begin withequal percenteductiongoak for both nutrient parametefSor examplejn Figure
ES1, the 586 reduction goal is plotted for both nutrieparameterdor Lake Lawtonka
However depending on local environmental and semtonomical conditions, differepercent
reductions for thewo nutrients based on the curveFigure ES-1, could be used during the
implementation ofthe TMDL for Lawtonka Lake and stilachieve the target chlorophyl
concentrationn theLake
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Figure ES'1 Total N and Total P Combinations Resulting in 10 pg/L Chlorophyltai
Lake Lawtonka
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E.4 TMDLs and Load Allocations

TMDLs for the 8303(d)isted waterbodies covered in this report were derived using the
outputs from the BATHTUB modelA TMDL is expressed as the sum of alllWs (point
source loads), LAs (nonpoint source loads), and an appropriate MOS, which attempts to
account for thauncertaintyconcerning the relationship between loading limitations and water
guality. This definition can be expressed by the following equmati

TMDL = EWLA + E LA + MOS

There are no point sources of wastewater discharging to Lake Layitiakeika Lakepr
Lake Ellsworth or their tributaries=ur t her mor e, Okl ahomads 1 mpl en
785:4613-4) prohibits new point source dischargegshese lakes, excefur stormwater with
approval from DEQ (OWRB 2011bijiNew point source discharges of any pollutant after June
11, 1989, and increased load of any specified pollutant from any point source discharge
existing as of June 11, 1989, shall be prohibited in any waterbody or watershed designated in
Appendix A 0OAC785:45 with the limitation "SWS"

The City of Lawton(MS4 Stormwater Permit@KR040004 and Fort Sill Army Base
(OKR040040) are designated as Phase Il MS4 permitted entities and are inclutiedSWAT
Model. However these jurisdictions are not locatiedany of the contributing watersheds of the
three lakesTherefore, th&VLA established for each waterbody is zero

The load allocation fowatershechonpoint sources to Lakeawtonkawas conservatively
estimatedas 3,240 kg/yr of total phosphorus ar23,760kg/yr of total nitrogennecessitating
55% reduction from existing loadingp achieve the desired water quality tardgete load
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allocation forwatershednonpoint sources to Waurika Lake was conservatively estimated as
28,320 kglyr of total phosphas and 165,300 kg/yr of total nitrogenecessitatinga 40%
reduction from existing loadintp achieve the desired water quality tarJéte load allocation

for watershedhonpoint sources to Lake Ellsworth was conservatively estimated as 14,900 kg/yr
of total phosphorus and 129,140 kg/yr of total nitrogergessitatinga 4% reduction from
existing loadingo achieve the desired water quality target

Federal regulations (40FR 8§130.7(c)(1)) require thatMDLs include anMOS. The
MOS is a conservatée measure incorporated into the TMDL equation that accounts ftadke
of knowledgeassociated with calculating the allowable pollutant loading to ensure WQSs are
attained EPA guidance allows for use of implicit or explicit expressions of the MOSptit. b
When conservative assumptions are used in development of the TMDL, or conservative factors
are used in the calculations, the MOS is implifhen a specific percentage of the TMDL is
set aside to account ftre lack of knowledgethen the MOS is caidered explicit.

The TMDLs for Lawtonka and Waurika Lakes include an implicit MOS that is
incorporated by the application of load reductions for both nitrogen and phosphbris
TMDL for Ellsworth Lake includes an explicit #®MOS results inthe use ofa water quality
target set at Qg/L, which ensures a cumulative probability that the WQ3@fig/L will be
achieved more thabi7% of the time Seasonal variation was accounted for in these TMDLs by
using more thafive years of water quality data collectin each of the four seasons

Load reduction scenario simulations were run using the BATHTUB model to calculate
annual average phosphorus and nitrogen loads (in kg/yr) that, if achieved, should decrease
chlorophylla concentrations to meet the water lifjyaarget Given that transport, assimilation,
and dynamics of nutrients vary both temporally and spatially, nutrient loading to both lakes
from a practical perspective must be managed on atknng basis typically as pounds or
kilograms per yeaHowe\er, a recent court decisioRr{ends of the Earth, Inc. v. EPA, et al.,
often referred to as the Anacostia decision) states that TMDLs must include a daily load
expressionlt is important to recognize that the chloropkgyltesponse to nutrient loading in
Lake Lawtonka, Waurikd_ake, and Lake Ellsworthis affected by many factors such as:
internal lake nutrient loading, water residence time, wind action and the interaction between
light penetration, nutrients, sedimdatd, and algal responsés such i is important to note
that expressing this TMDL in daily time steps does not imply a daily response to a daily load is
practical from an implementation perspective.

The EPAO sTechnical Support Documerfor Water QualityBased Toxics Control
(EPA19919) provides astatisticalmethod for identifying astatisticalmaximum daily limit
based on a lonterm average and considering variation in a data$et method is represented
by the following equation:

bob O'YoQ 8

where MDL = maximum daily bad
LTA= longterm averagéoad
z = z statistic of the probability of occurren@645is used for this value)
82 = In(CVP+1)
CV = coefficient of variation
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The coefficients of variation of daily nitrogemd phosphorus NPi§ads calculated from
SWAT model outpytwere 7.3 and 8.6 for Lake Lawtonka, 8.5 and 8.7 for Waurika Lake, and
6.1 and 6.4 for Lake Ellsworth, respectivelfxs a practical starting pointfor TMDL
implementation an equal reduction goal for both TN and d&lélihg is recommendetlsing
equal reduction$or both nutrientparametes (55% for Lawtonka, 40% for Waurika and 45%
for Ellsworth), the maximundaily load corresponding to the allowaldenualaverage loasl
are provided in Tabl&€S5. Reduction of TP andN watershedoadsto lake tributariesto
these levels is expected to result in achievement of WQS for chlorapimyfach lake.

Table ES5 TMDLs for Chlorophyll -a Expressed in Kilograms of Total Phosphorus
and Nitrogen Per Day

Waterbody | \yaterbody ID Nutrient TMDL | WLA LA MOS
Name
Total Phosphorus 31.3 0 31.3 Implicit
Lake 0OK311300040070_00 P pet
Lawtonka Total Nitrogen 236.7 0 236.7 | Implicit
: Total Phosphorus | 272.6 0 272.6 Implicit
Waurika 0K311210000020_00 P _
Lake Total Nitrogen 1,599 0 1,599 Implicit
Lake Total Phosphorus 151.3 0 136.2 151
OK311300030020_00
Ellsworth Total Nitrogen 1,323 0 1,191 132

E.5 Public Participation

The public hd the opportunityto review thedraft TMDL report and make written
commentsThe public comment period l&st45 days One set of comments representing two
agencies was receivetdhe responses to those comments are in Appendix D. There were no
requests for a public meeting.
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SECTION 1
INTRODUCTION

1.1 TMDL Program Background

Section 303(d) of the Clean Water Act (CWA) and U.S. Environmental Protection Agency
(EPA) Water Quality Planning and Management Regulations (40 Code of Federal Regulations
[CFR] Part 130) require states to develop total maximum daily loads (TMDL) for all segments
and pollutants identified by the Regional Administrator as suitable for TMDL calculation
Segments and pollutants identified on the approved 303(d) list as nangnéesignated uses
where technologypased controls are in place will be given a higher priority for development of
TMDLs. TMDLs establish the allowable loadings of pollutants or other quantifiable parameters
for a waterbodybased on the relationship bewwe pollution sources anth-streamwater
guality conditions, so states can implement water qubiged controls to reduce pollution
from point and nonpoint sources and restore and mawttigrquality (EPA 1991).

This report documents the data aagbessmestusedto establishchlorophylka TMDLSs
for Lake Lawtonka[Oklahoma Waterbody ID (OK WBID) numb&K311300040070_Q0
Waurika Lake(OK311210000020 00Q)and Lake Ellsworth(OK311300030020_00)n the
Upper Red Rivethydrologic unit code [HUC] 1113jubbasin DEQ placedthese waterbodies
in Categorys [303(d) list] of the Water Quality in Oklahoma, 20 Integrated Repor{2010
Integrated Report) for nesupport of thePublic and Private Water Supply Uségurel-1isa
location map showinghese Oklahoma waterbodies and thaantributing watershedsThis
map displays locations of the water quality monitoring (WQM) stations used as the basis for
placement of these waterbodies on the Oklahoma 8303(d)'lisse watdrodies and their
surrounding watersheds are hereinafter referred to as the Study Area.

Elevated levels othlorophylta in lakesreflect excessive algae growth which can have
deleterious décts on the quality and treatment costs of drinkiager Excessive algae growth
can also negativelgffectthe aquatic biological communities of lak&devated chlorophyla
levels typically indicate excessive dading of the primary growth-limiting algal nutrients
nitrogen and phosphortis the waterbody, a pcess known as eutrophicatidbata assessment
and TMDL calculations are conductédaccordance with requirements of Section 303(d) of
the CWA, Water Quality Planning and Management RegulationCH40 Part 130) EPA
guidance, andklahomaWater Quality Sindards (WQS) [Klahoma Administrative Code
(OAC) Title 785,Chapter 4k The Oklahomaepartment of Environmental Quali(PEQ) is
required to submit all TMDLs t&PA for review and approvalOnceEPA approves a TMDL,
then thewaterbodymay be moved to Category 4a ofSh at e 6 s |l ntegrated
Monitoring and Assessment Report, where it remains until complianceN@8 is achieved
(EPA2003.

The purpose of this TMDL report is stablishnutrientload allocationsnecessaryor
reducing chlorophyia levels in the lakeswhich is the first step toward restoring water quality
and protecting public healthTMDLs determine the pollutant loading &aterbody can
assimilate without exceedingpplicableWQS for that pollutant TMDLs also establish the
pollutant load allocation necessary to meet the WQS establishedvimieebodybased on the
relationship between pollutant sources and water quality conditiaghe waterbodyA TMDL
consists of a wasteload allocation (WLA), load allara{LA), and a margin of safety (MOS)

The WLA is the fraction of the total pollutant load apportioned to point sources, and includes
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stormwaterdischarges regulated under the National Pollutant Discharge Elimination System
(NPDES) as point source$he LA is the fraction of the total pollutant load apportioned to
nonpoint sourcesMOS can be implicit and/or explician implicit MOS is achieved by using
conservative assumptions in the TMDL calculatioflse MOS is a percentage of the TMDL

set aside to aocnint for thelack of knowledgeassociated with natural process in aquatic
systems, model assumptions, and data limitations.

This report doesot stipulate specific control actions (regulatory controls) or management
measures (voluntary best managementtmres) necessary to reducetrientswithin each
watershed Watersheespecific control actions and management measures will be identified,
selected, and implemented under a separate process involving stakeholdéve whd work
in the watersheds, alongth tribes,andlocal, state, and federal governmagencies

1.2 Watershed and Lake Description

1.2.1. Lake Characteri stics

Lake Lawtonkas a2,398 acrelakein ComancheCounty with aconservation pool
storageof 56,574acrefeet It was impounded 1905, and serves as a recreatioladde
andis utilized forwater supplyby the City of Lawton and surrounding communities
(Oklahoma Water Resources Bod@WRB] 2009. Medicine Creekwhich is17.71
miles long, is the primary tributary flowing take Lawtonka.

Waurika Lake is a 10,100 acrelake in Cotton, Jefferson,and StephensCountes
with a @nservation pool storagef 203,100 acrefeet Waurika Lake was first
impoundedby theU.S. Army Corp of EngineersWRB 2009)in 1977 and serves as a
lake forrecreation flood control,irrigation, and municipal water supplBeaver Creek
(46.9 miles long) and Little Beaver Creek (38nHes long) are th@rimary tributares
flowing to Waurika Lake.

Lake Ellsworth located on the East Cache Creaslg 5,600acre lakean Comanche
and CaddoCountes with a conservation pool storage @,200acrefeet It was first
impounded in 182 and serves asraultipurpose waterbody faecreationalseand as
a municipal water supply for the City bhwton (OWRB 2009) Chandler Creek (10.5
miles long) and Tony Creek (5.7 miles loragg the primary tributaries flowing taake
Ellsworth. There is little developed land bordering the shorelin@arof of the three
lakes. All lakes are popular fishing and boating reatien destinationsTablel-1
providesgeneral characteristics of each lake

Table 1-1 General Lake Characteristics

Surface | Conservation Normal Average .
Waterbo\;jv)éll\tl)ame Eme Area Pool Storage | Elevation Depth S?“(;irleelér;e Maxagre}r:ent
(Acres) (Acre- Feet) | (Feet MSL) (Feet) 9 y
Lake Lawtonka City of
(OK311300040070_00) 2,398 56,574 1,335 236 19 Lawton
. U.S. Army
Waurika Lake
(OK311210000020_00) 10,100 203,100 951 20.0 80 Cor_ps of
Engineers
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Waterbody Name and Sl;\rface lC;onlservatlon EII\Iorm_aI AI\D/erage Shoreline | Management
WBID rea ool Storage evation ept (Miles) Agency
(Acres) (Acre- Feet) | (Feet MSL) (Feet)
Lake Ellsworth City of
(OK311300030020_00) | 600 95,200 81,224 158 53 Lawton

MSL = Mean Sea Level

Figure 1-1  Lake Lawtonka, Waurika Lake, and Lake Ellsworth
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1.2.2 General

All three lakesare within theRed Riverbasin located in thesouthwestermortion
of Oklahoma

Lake Lawtorka is locatedapproximatelynine miles north of the City of Lawtoim
Comanche County on Medicine Cree&¥hich isa tributary ofEast Cache CreeKhe
small townof Meers is located upstream of Lake Lawar_ake Lawtorka is located
in the Central Great Plairecoregios (Woods et al2005) whichfeatures mixed grass
prairie The majority of the land cover in the Lake Lawtonkatersheds grasslands
and deciduous forest, with some evergreen forest

Waurika Lake is located on Beaver Crealributary of Red River, approximately
six miles northwest of the City of Waurikdhe Lake lies in portions of Jefferson,
Cotton, and Stephens Countie®/aurika Lake is located in the Central Great Plains
ecoregiongWoods et al2005) which featuresnixed grass prairie.

Lake Ellsworthis locatedapproximately 11 miles northeast of the City of Lawton
in Comanche County ake Ellsworth flows intdeast Cache Creelwhichis a tributary
of Red River The small towns of AldenApache Boone, Broxton, and t8cker are
located upstream of Lake Ellswon¥ithin the contributing watershetlake Ellsworth
is located in the Central Great PlaiesoregiongWoods et al 2005) which consists
mainly of mixed grass prairielThe majority of the land cover in the Lakgdisworth
watershedis devoted to agricultural purposes with the majority being used for
grasslands, small grains, row crops, and pasture/hay

Tablel1-2, derived from the 2D U.S.census demonstrates that tlmeuniesin which
thewatersheds arecatedaresparsely populateU.S. Census Bure&010).

Table 1-2 County Population and Density

County Name Population (2010 Census) Population Density (per square mile)
Caddo 29,485 23
Grady 51,819 47
Kiowa 9,528 9
Comanche 114,230 105
Stephens 43,977 49
Cotton 6,373 10
Jefferson 6,384 8
1.2.3 Climate

Table1-3 summarizesthe average annual precipitation for Lake Lawtonka,
Waurika Lake, and Lake EllswortlAverageannualprecipitation valuesvere derived
from the Oklahoma Mesonet Datagbttp://www.mesonet.olgbased on a period of
record 0f1994 to 201Gt six stations in the vicinity of the lake watershdelgyre 11).
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Table 1-3 Average Annual Precipitation by Watershed (19942010
Waterbody Name Waterbody ID Average Annual Precipitation (inches)
Lake Lawtonka 0OK311300040070_00 31.14
Waurika Lake 0OK311210000020_00 29.79
Lake Ellsworth 0OK311300030020_00 29.97

1.2.4 Land Use

The contributing drainage areas of Lake Lawtonka, Waurika Lake, and Lake
Ellsworth watersheds are approximately 93, 562, and 235 square miles, respectively.
Tablel1-4 summarize the percentages aratreages ofhe land use categories for the
contributing watershed. Land use/land cover data were derived from National
Agricultural StatisticsService (NASS) 2008 Cropland Data Layer (CDLhe CDL is a
crop-specific land cover classifation data set. Land use in the watershedkaék
Lawtonka, Waurika Lke, and Lake Ellsworths displayed in Figurd-2. The most
common land use categadiyoughoutthe StudyAreais grassland herbaceous. Waurika
Lake and Lake Ellsworth aldmave a significanpercentag®f land classified as winter
wheat. Lake Lawtonka has significantpercentageof land classified as deciduous
forest. The aggregatetal of low, medium, and high intensity developed land acsunt
for less tharl% of the land use in each watershed.

Table 1-4 Land Use Summay by Watershed
SeseeT Lake Lawtonka i Waurika Lake i Lake Ellsworth i
Acres Percent Acres Percent Acres | Percent

Corn 96 0 3,671 1 3,777 2
Winter Wheat 673 1 39,956 11 39,292 25
Wetlands 0 0 46 0 0 0
Open Water 2,335 4 11,629 3 5,500 3
Developed/Open Space 1,277 2 18,190 5 9,166 6
Developed/Low Intensity 73 0 1,350 0 616 0
Developed/Medium Intensity 18 0 375 0 178 0
Developed/High Intensity 6 0 83 0 43 0
Barren 2 0 25 0 98 0
Deciduous Forest 10,239 17 26,119 7 5,028 3
Evergreen Forest 1,088 2 10 0 40 0
Mixed Forest 1,257 2 1 0 102 0
Shrubland 695 1 28 0 1,595 1
Grassland Herbaceous 41,255 70 257,735 72 92,751 59
Pasture/Hay 0 0 264 0 3 0
Woody Wetlands 0 0 1 0 1 0
Total Drainage Area 59,012 359,483 150,355

1=Roundng of numbers accounts for percentage total not equaling 100.
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Chlorophylka TMDLs for Lakes Lawtonka&Vaurika, and Ellsworth Introduction

1.3 Flow Characteristics

Stream flow characteristics and data are key information when conducting water quality
assessments such as TMDLlHowever, there are no flow gages located on anyhef
tributaries toLake Lawtonka, Waurika Lake, or Lake Ellswaqrtt the lake outlets of Lakes
Lawtonka or Ellsworth, or on the major tributaries between the lake outlets. A flow gage does
exist on the East Cache Creek at SH53 near Walters, OK northiné&tusika Lake and the
United States Army Corps of Engineers (UFAQas daily release records for Waurika Lake.
Given the lack of historical stream flow data, flow estimates Lfake tributaries were
developed using a watershed model calibrated to floasorements at U.S. Geological Survey

(USGS) gage stations in adjacent watersheds. THisaassed in further detail Bection3.

Figure 1-2

Lake Lawtonka, Waurika Lake, and Lake Ellsworth Watershed Land Use
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Problem Identification and
Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Water Quality Target

SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

2.1  Oklahoma Water Quality Standards

Title 785 of the Oklahoma Administrative Codmntains Oklahoma Water Quality
Stancrds in Chapter 45 (OWRB011) and implementation procedureas Chapter 46
(OWRB2011h. The Oklahoma Water Resources Boalths statutory authority and
responsibility concerning establishment Stfate water quality standards, as provided under
82 OklahomaStatute [O.S.], 81085.30his statute authorizes the OWRB to promulgate rules
€ which establish classifications of uses of waters ofStlage criteria to maintain and protect
such classifications, and other standards or policies pertaining to the qoélgych waters.
[0.S.82:1085:30(A)] Beneficial uses are designated for all waters ofState Such uses are
protected through restrictions imposed by the antidegradation policy statement, narrative water
quality criteria,and numerical criteriaQQWRB2011). An excerpt of the Oklahoma WQS
(Chapterd5, Title 785) summarizing the State of Oklahoma Antiddgtion Policy is provided
in Appendix A. Beneficial uses designated famke Lawtonka, Waurika Lake, and Lake
Ellsworth are aesthetic, irrigatignagricultural water supply,the warm water aquatic
communitysubcategory of the fish and wildlifgropagationfish consumption, primary body
contact recreatiorand public andprivate water supplyTable2-1, an excerpt fronthe 2A.0
Integrated ReportEQ 2010), summarizes thelesignateduse attainment statusnd the
waterbody/pollutantombinations that require TMDLU®r the threewaterbodiesThe TMDL
priority shown in Table 2 is directly related to theTMDL target date The TMDLs
established in this repp which are a necessary step in the proags®estoing water quality,
only address theon-attainment of th@ublic andprivate water supplyse

Table 21 Excerpt from the 2010 Integrated Reporti Oklahoma 8§303(d) List of
Impaired Waters (Category 5a)

Waterbody Name Wate_rbody TMDL | TMDL Causes of Designated Use Not
and WBID S Date | Priority Impairment Supported
(Acres)
Lake Lawtonka ; A Public and Private Water
(OK311300040070_00) 2,398 2012 1 A Chlorophyll-a Supply
_ A Chlorophyll-a A Public and Private Water
Waurika Lake 10.100 2012 1 Supply
(OK311210000020_00) ’ < . A Warm Water Aquatic
A Turbidity i
Community
A Chlorophyll-a A Public and Private Water
Supply
< A Primary Body Contact
Lake Ellsworth 5.600 2012 1 éEnterOCOCCUS _ Recreation
(OK311300030020_00) ’ A Oxygen, dissolved | A Warm Water Aquatic
] Community
ATurbidity A Warm Wgter Aquatic
Community

Source2010 Integrated ReporDEQ 2010.
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Problem Identification and
Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Water Quality Target

Lake Lawtonka, Waurika Lake, and Lake Ellswodle designated as SWS lak@de
definition of SWSis summarized by the following excerpt frahe Oklahoma Administrative
Code(OAC) 785:455-25 of the Oklahoma WQSQWRB 2011).

Sensitive Public and Private Water Supplies (SWS)

(A) Waters designated "SWS" are those waters of Skete which constitute
sensitive public and private water supplies as a result of their unique physical
conditions and are listed in Appendix A of this Chapter as "SWS" waters. These
are waters (a) currently used as water supgpkes, (b) that generally posses
watershed of less than approximately 100 square miles or (c) as otherwise
designated by the Board.

(B)  New point source discharges of any pollutant after June 11, 1989, and increased
load of any specified pollutant from any point source discharggtiegias of
June 11, 1989, shall be prohibited in any waterbody or watershed designated in
Appendix A of this Chapter with the limitation "SWS". Any discharge of any
pollutant to a waterbody designated "SWS" which would, if it occurred, lower
existing wate quality shall be prohibited, provided however that new point
source discharge(s) or increased load of specified pollutants described in
785:455-25(b) may be approved by the permitting authority in those
circumstances where the discharger demonstratethéo satisfaction of the
permitting authority that a new point source discharge or increased load from
an existing point source discharge will result in maintaining or improving the
water quality of both the direct receiving water and any downstream
waterlodies designated SWS.

Sensitive Publicand Private Water Supply (SWS) lakese defined in theklahoma
Water Quality Standards Oklahoma Administrative Cod¢OAC) Title 785, Chapter 45:
785:455-25(c)(4)(A). In Appendix A.3 of the WQ%,ake Lawtonka, Waurika Lakeand Lake
Ellsworth are all listed as SWS lakes

The numeric criterion set farhlorophylta for SWS lakess also found in the WQS
[785:455-10( 7 ) ] w h i thh longtera average coficentration of chlorophsll

at a depth of ® meters below the surface shall not exceed 0.010 milligrams per liter in
Wister Lake, Tenkiller Ferry Reservoir, nor any waterbody designated SWS in Appendix
A of this Chapter. Wherever such criterion is exceeded, numerical phosphorus or
nitrogen critera or both may be promulgated.

But none of the lakes in this Studyake Lawtonka, Waurika Lake, or Lakdlsworth) has
been assigned the designation of Ank20.Am ent
NLW means a watershed of a waterbody with aigieated beneficial usthat is adversely
affected by excess nutrients as determined by Carlson's Trophic State Index (TSI) (using
chlorophylta) of 62 or greater, or is otherwise listedfdd.Wo in Appendix A of Chapter 45
(OWRB 2010).
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Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Water Quality Target

2.2 Problem Identification

In this subsectionwater quality datandicatingwaterbody impairmentaused by elevated
levels of chlorophylla are summarizedWater quality data available for other nutrient
parametersare also simmarizd Table2-2 providesthe locations of WQM stationn each
lake These WQM stations are part of the Oklahoma Beneficial Use Monitétiogram
(BUMP) network (OWRB 2007) Table 22 also provides a hyperlink to the OWRB Data
Viewer fran which lake water quality data were obtainkedcatians of the WQM stationgor
Lake Lawtonka, Waurika Lake, and Lake Ellswaaté illustrated inFigure1-1.

Table 2-2 Water Quality Monitoring Stations used for 2010 8303(d) Listing Decision
Waterbody ID Station ID Latitude | Longitude Si_te .
Description
Lake Lawtonka
311300040070_00 | 311300040070-01B | 34.73737 | -98.50345 Bottom
311300040070_00 | 311300040070-01S | 34.73737 | -98.50345 | Near Surface
311300040070_00 | 311300040070-02 34.74867 | -98.50159 | Near Surface
311300040070_00 | 311300040070-03 34.76051 | -98.50784 | Near Surface
311300040070_00 | 311300040070-04 34.77128 | -98.52314 | Near Surface
311300040070_00 | 311300040070-05 34.76431 | -98.51764 | Near Surface
Waurika Lake
311210000020_00 | 311210000020-01B | 34.23487 | -98.04696 Bottom
311210000020_00 | 311210000020-01S | 34.23487 | -98.04696 | Near Surface
311210000020_00 | 311210000020-02 34.26137 | -98.05110 | Near Surface
311210000020_00 | 311210000020-03 34.28921 | -98.08345 | Near Surface
311210000020_00 | 311210000020-04 34.30163 | -98.11058 | Near Surface
311210000020_00 | 311210000020-05 34.32185 | -98.13283 | Near Surface
Lake Ellsworth
311300030020_00 | 311300030020-01B | 34.79546 | -98.36642 Bottom
311300030020_00 | 311300030020-01S | 34.79546 | -98.36642 | Near Surface
311300030020_00 | 311300030020-02 34.82185 | -98.35596 | Near Surface
311300030020_00 | 311300030020-03 34.85740 | -98.36202 | Near Surface
311300030020_00 | 311300030020-04 34.81763 | -98.33971 | Near Surface
311300030020_00 | 311300030020-05 34.84256 | -98.35842 | Near Surface

* Hyperlinks areactivein the electronic version of this document.
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http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-01B
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-01S
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-02
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-03
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-04
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300040070-05
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-01B
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-01S
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-02
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-03
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-04
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311210000020-05
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-01B
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-01S
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-02
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-03
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-04
http://www.owrb.state.ok.us/maps/data/wqdatagrid.php?SID=311300030020-05

Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth

Problem Identification and
Water Quality Target

2.2.1 Chlorophyll -a Data Summary

Table2-3 summarizes chlorophylh data collected from Lakéawtonka WQM
stationsfrom 202 through 2Q1. The datasummary in Table -3 provides a general
understanding of the amount of water quality datailable and the severity of
exceedncesof the waterquality criterion of 10 pg/L chlorophyih, as a longerm
average at a deptbf onehalf meter Chlorophylta from surface level samples
averagedl7.5 pug/L, which isequi val ent
According to the @10-2011Beneficial Use Monitoring Program (BUMP) Report, using
water quality samples collected betwe@acember 2010 and Augug011l, the TSI
calculated for LakelLawtonka was 56 (OWRBZ2011a). As stipulated in the
| mpl ement ati on
the most recentO years of water quality data are used asbtmes for evaluating the
beneficial use support for lake©WRB2011). Chlorophylta data collected from
Lake LawtonkaWQM stationsbetween2002 and 2007 were used to support the
decision to place the lake on tB&Q 2010 8303(d) list DEQ 2010) for nonsupport of
the Public andPrivate Water Supply Use in an SWS lak®ater quality dataare
provided in AppendiB.

t o &9 (Cadsonll937M n 6 s

Procedures for

Ok-158(b)p ma 6 s

Table 2-3 Summary of Chlorophyll -a Measurements in Lakd_awtonka 20(2-2011
(all values in pg/L)

Station ID Nsuarl?nbpelregf Minimum Maximum Average Median
311300040070-018A 7 14.1 27.5 17.6 16.1
311300040070-01S 11 6.3 27.1 18.3 17.2
311300040070-02 14 3.6 32.6 18.7 19.0
311300040070-03 12 3.8 26.9 16.0 17.2
311300040070-04 13 2.9 23.2 141 12.9
311300040070-05 11 115 40.7 20.6 19.4
Overall Surface Samples* 61 29 40.7 17.5 17.2

“note that data from thisottomstation cannot be compared to the water quality criterion, which applies to samples collected at

a depth of 0.5 metsrlt is included for informational purposes only.

“Bottom datavereexcluded

Table 24 summarizes chlorophydh measurements collected frowlaurika Lake
from 202 through 2008. Pooling dita fromsurface levelsites, chlorophyika levels
averaged.3.4 pg/L (TSI =56). According to the 2002009 BUMP Report, using water
guality samples collectedetween October 2@0and July 208, the TSlicalculated for
Waurika Lakewas54 (OWRB 2009) As stipulated in the Implementation Procedures
Wa [7&85146183(cH theé mogt reBental® ykars off s
water quality data are used as the basis for evaluating the beneficial use support for
lakes (OWRB2011b). Chlorophylta data collected fromWaurika LakeWQM stations
betweer20(2 and 20@ were used to suppottieé decision to place the lake on DEQ

for

Ok |

ahomaods
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Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth

Problem Identification and
Water Quality Target

2010 8303(d) list PEQ 2010) for nonsupport of the Public and Private Water Supply

Use in an SWS lak&Vater quality data are provided in Appen@ix

Table 2-4 Summary of Chlorophyll -a Measurements inWaurika Lake 2002-2008
(all values in pg/L)

Station ID N;a:?nbpe;regf Minimum Maximum Average Median
311210000020-01BA 10 8.4 19.3 13.5 12.7
311210000020-02 10 2.6 29.1 14.6 12.8
311210000020-03 9 3.9 30.7 13.8 12.1
311210000020-04 10 3.4 30.5 11.9 11.4
Overall Surface Samples* 29 2.6 30.7 13.4 12.1

Anot e

*Bottom datawereexcluded

t h at bottanstationfcannoirbe tompaged to the water quality criterion, which applies to samples collected at
a depth of 0.5 metsrlt is included for informational purposes only.

Table 25 summarizes chlorophyh measurements collected frobake Ellsworth from
202 through 200. Pooling data from surface level sites, chloroplaylevels averaged22
pg/L (TSI = 55). Accordingto the 2008009 BUMP Repd, using water quality samples
collected betweef@ctober 208 andAugust 2009the TSI calculated foWaurika Lakewas54

(OWRB2009) Th e

| mpl ement ati on
[785:4615-3(c)] usethe most recent 10 years whter quality data as the basis for evaluating

Procedur es

for

the beneficial use support for lakes (OWR®EBL1). Chlorophylta data collected fronLake

EllsworthWQM stations betweeR0® and 20@ were used to support the decision to place the
lake on theDEQ 2010 8303(4 list (DEQ 2010) for nonsupport of the Public and Private Water

Supply Use in an SWS laké/ater quality data are provided in Appen&ix

Table 2-5 Summary of Chlorophyll-a Measurements inLake Ellsworth 2002-2009
(all values in pg/L)

Station 1D NSU;?nbpﬁregf Minimum Maximum Average Median
311300030020-01B 7 3.2 21.9 11.3 10.5
311300030020-01S 12 0.1 16.6 7.8 7.8
311300030020-02 12 0.1 24.3 11.9 9.6
311300030020-03 12 2.6 38.2 15.5 14.3
311300030020-04 11 4.3 235 11.6 11.2
311300030020-05 12 4.1 32.6 14.2 13.1
Overall Surface Samples* 59 0.1 38.2 12.2 10.5

A

"Bottom data were excluded

hote that data from this bottom station cannot be compared to the water quality criterion, which applies to samplestcollected
a depth of 0.5 metsrlt is included for informationgburposes only.
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Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth

Problem Identification and
Water Quality Target

2.2.2 Nutrient Data Summary

During the yeard998to 2011, total nitrogen levels in Lakeawtonkaaveraged
approximately0.66 mg/L, and total phosphorus levels averaQeé® mg/L (Table 2-6).
Total nitrogen is calculated as the sunKgldahl nitrogen andwo inorganic forms in
different oxidation states: nitrate and nitrite nitrogEjeldahl nitrogen is the sum of
organic nitrogen and ammonia nitrogefotal phosphorus isneasured directly ral
composed of organic phosphorus,
polyphosphates Thermal stratification was not observetlring the 20052006
assessment periotlkely due to the shallow nature of thake (OWRB 2007) Thus,
nutrient fluxes fronsedimentsvere available yearound in the photic zon&here light
permits algal photosynthesis.

inorganic orthophosphorus, and inorganic

Table 2-6 Summary of Average Nutrient Measurements in Lakd_awtonka 19982011
(all values inmg/L)”

Station ID Nitroger_\, Nif[rogen, . Nitroge_n,' Phosphorus, | Phosphorus,

Ammonia Kjeldahl Nitrate+Nitrite Ortho Total
311300040070-01B 0.20 0.58 0.18 0.04 0.07
311300040070-01S 0.05 0.48 0.19 0.01 0.03
311300040070-02 0.07 0.44 0.17 0.01 0.02
311300040070-03 0.05 0.47 0.17 0.01 0.02
311300040070-04 0.06 0.48 0.17 0.01 0.03
311300040070-05 0.06 0.57 0.22 0.01 0.03
g;;rslléiurface 0.06 0.48 0.18 0.01 0.03

Y Non-detects were averaged at the detection limit
" bottom data were excluded

Total nitrogen levels iWaurikaLake averaged approximatey81 mg/L, and total
phosphorus levels averaged®.mg/L (Table 27). As in Lake Lawtonka thermal
stratification was not observed durig052006in Waurika LakeflOWRB 2007)

Table 2-7 Summary of Average Nutrient Measurements inVaurika Lake 199-2008
(all values inmg/L)”

Station ID Nitrogerj, Nijcrogen, . Nitroge.n,' Phosphorus, | Phosphorus,
Ammonia Kjeldahl Nitrate+Nitrite Ortho Total
311210000020-01B 0.11 0.67 0.19 0.06 0.11
311210000020-01S 0.05 0.62 0.15 0.04 0.07
311210000020-02 0.06 0.63 0.15 0.03 0.07
311210000020-03 0.05 0.61 0.14 0.03 0.07
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Problem Identification and

Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth Water Quality Target
Station ID Nitrogen, Nitrogen, Nitrogen, Phosphorus, | Phosphorus,
Ammonia Kjeldahl Nitrate+Nitrite Ortho Total
311210000020-04 0.05 0.71 0.15 0.07 0.12
311210000020-05 0.05 0.74 0.15 0.07 0.10
Overall Surface 0.05 0.66 0.15 0.05 0.09
Samples

Y Non-detects were averaged at the detection limit
" Bottom data were excluded

Total nitrogen levels inLake Ellsworth averaged approximately.83 mg/L, and
total phosphorus levels averaged/mg/L (Table 28). As in LakeLawtonka thermal
stratification was not observed during 2€0@6 in LakeEllsworth (OWRB 2007)
Water quality data fonutrient parameters il threelakesare provided in AppendiB.

Table 2-8 Summary of Average Nutrient Measurements in LakeEllsworth 1998-2000
(all values inmg/L)”

Station ID Nitroger_\, Nif[rogen, . Nitroge_n,' Phosphorus, | Phosphorus,

Ammonia Kjeldahl Nitrate+Nitrite Ortho Total
311300030020-01B 0.17 0.59 0.29 0.07 0.12
311300030020-01S 0.08 0.56 0.25 0.03 0.06
311300030020-02 0.07 0.58 0.28 0.04 0.07
311300030020-03 0.07 0.65 0.25 0.04 0.08
311300030020-04 0.06 0.60 0.17 0.03 0.06
311300030020-05 0.06 0.64 0.16 0.04 0.07
g;;rsllss*“rface 0.07 0.60 0.23 0.04 0.07

Y Non-detects were averaged at the detection limit
" Bottom data were excluded

2.3 Water Quality Target

The Code of Federal Regulations @BRA130. 7(c) (1)) states tha
established at levels necessary to attain and maintain the applicable narrative and numerical
wat er qual i Thywatetqaafitytargetestabbshed for each lake must demonstrate
compliance with the nueric criterion prescribed for SWS lakes in the Oklahoma WQS
(OWRB 2011]). Therefore, the water quality target established for Lake Lawtonka, Waurika
Lake, and Lake Ellsworth is to achieve a ldegn average whake concentration of 10 pg/L
for chlorophylta. Waurika Lake and Lake Ellsworth aedso included in the 303(d) list for
turbidity. Additionally, LakeEllsworthis listed forEnterococcusinddissolved oxygeriteria
exceedanceJ hese water quality issues will be addressed specifiatdlyfuturedate
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Chlorophylka TMDLs for Lakes Lawtonka, Waurika, a&tisworth Pollutant Source Assessment

SECTION 3
POLLUTANT SOURCE ASS ESSMENT

A pollutant source assessment characterizes known and suspected sources of pollutant
loading to impaired waterbodieSources within a watershed are categorized and quantified to
the extent that information is availablehis section includes an assessment of the known and
suspected sources pfitrientscontributing to the eutrophication dbke Lawtonka, Waurika
Lake, and Lake EllsworthNutrient sources identified are categorized and quantified to the
extent thateliableinformation is availableGenerally,nutrient loadinggausing eutrophication
of lakes originate from point or npoint sources of pollutionPoint sources are permitted
through theNPDES program Nonpoint sources are diffuse sources that typically cannot be
identified as entering a waterbody through a discrete conveyance at a single |dtatiooint
sources magmanatefrom land activities that contributeutrient loads tesurface water as a
result of rainfall runoff For the TMDLs in this report, all sources of pollutant loading not
regulated by NPDES are considered nonpoint souiides following discussiorprovides a
general summary of thgoint and nonpoint sources afutrients emanating fromthe
contributingwatershedsf each lake

3.1 Assessment of Point Sources

Under 40CFR 8122.2, a point source is described dsseernible confined, and discrete
conveyance from thich pollutants are or may be discharged to surface waW?®ES
permitted facilities classified as point sources that may contribute nutrient loading include:

1 NPDES municipal wastewater treatméatility (WWTF) discharges
NPDES industrial WWT dischages;

NPDES nedischarge WWTFs;
NPDESconcentrate@nimal feedingoperatiors (CAFO); and

NPDESregulated stormwatedischarge [MS4 (Municipal separate storm sewer
systen)/Industrial/Construction].

= =4 4 A

There are no continuous point source discharge facilities (municipal or industrial), CAFOs,
or NPDES regulated stormwater discharges within_tilee Lawtonka, Waurika Laker Lake
Ellsworth watershedsHowever, here are six naischarge facilities withinhe Waurika Lake
watershednd a single nalischarge facility irthe Lake EllsworthwatershedTable 31, Figure
3-1). It is possible the wastewater collection systems associatedthdte nedischarge
facilities could be a source ofutrientloading, orthat dischargefrom the wastewatefacility
may occur during |l arge rainfal/l events that

Sanitary sewer overflow (SS@pm wastewater collection systems, although infrequent,
can be a major source olitrientloading to streamsSSOs have existed since the introduction
of separate sanitary sewers, and most are caused by blockage of sewer pipes by grease, tree
roots, and other debris that clog sewer lines, by sewer line breaks and leakspinestions
with stormsewers, and inflow and infiltration of groundwater into sanitary sev&3©®s are
permit violations that must be addressed by the responsible NPDES perfinédaeporting of
SSOs ha been strongly encouraged BRA, primarily through enforcement and fn&Vhile
not all sewer overflows are report€2E:Q has some data on SSOs availablble 32 presents
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Pollutant Source Assessment

a summary of the data fromudr nondischarge facilities in the Study Arélaat havereported
SSOsbhetween2001 and 2012During that period10 overflows were reported ranging from
200to 150,000gallons Given the small size of the wastewater collection systems of these no
discharge facilities and the low occurrence of reported overflows, the contributions of nutrient
loads would be negligible herefore, ér the purposes of these TMDLSs,-dscharge facilities

are not considered a source of nutrient loading

Table 3-1 NPDES NoDischarge Facilities in the Study Area
Facility Facility ID County Facility Type Type Waterbody ID Wal\tlzrnkq)gdy
Elgin WWT 11202 Comanche Laé’gtz%"rfa' Municipal | OK311210000020_00 | Waurika Lake
Sterling WWT 11201 Comanche | Land Application | Municipal | OK311210000020_00 | Waurika Lake
Marlow-West WWT 11220 Stephens L%]’gtzrr‘ngfa' Municipal | OK311210000020_00 | Waurika Lake
Marlow Northwest Lagoon 11222 Stephens | Land Application | Municipal | OK311210000020 00 | Waurika Lake
Shiflett Transport Svcs Maint WD98-014 | Comanche | Total Retention Industrial | OK311210000020_00 | Waurika Lake
Battison Auto Center OKGC3T010 | Stephens Total Retention Industrial | OK311210000020_00 | Waurika Lake
Fletcher WWT 11302 Comanche Leg;c;nnt}l;)or:al Municipal | OK311300030020_00 | Lake Ellsworth
Table 3-2 Sanitary Sewer Overflow Summaryfor Period 20083-2012
- ili . Date Range Amount (Gallons
Facility Name el Receiving Water DUmSED 3] 9 : ( )
ID Occurrences From To Min Max
Elgin WWT 11202 | OK311210000020_00 4 6/27/2007 4/29/2009 1000 72,000
Sterling WWT 11201 OK311210000020_00 3 6/26/2007 3/25/2012 200 150,000
Marlow-West WWT 11220 OK311210000020_00 1 7/17/2003 - - 10,000
Fletcher WWT 11302 OK311300030020_00 2 6/29/2007 8/13/2009 - 1000
FINAL 32 September 2013




Chlorophylka TMDLs for Lakes Lawtonka, Waurika, a&tlsworth

Pollutant Source Assessment

Figure 3-1

NPDES NoDischarge Facilities in the Study Area

Lake Lawtonka
OK311300040070_00

_~Medicine
Park

&
s

Geronimo

Tillman

Kansas

2
Lake Ellsworth
OK31 1300030020_ 00

MARLOW MUNICIPAL
AUTHORITY

Stephens

gr:yplre Merldlan

— Sunray
¢ |
é Cotton
36 ﬁ\h\)\Walters Comanche
1| LS
Total Retention Facility Waurika Lake
\\‘\r OK311210000020_00
Towns /
~ o
| O waM station -- = Te"""e
" |:’ Urban Areas / %C“é 1{
e
i_ 77777 Countles
— — —| Randlett
Miles — %3~ Reg
0 2 4 8 12 16 X e
FINAL 33

September 2013



Chlorophylka TMDLs for Lakes Lawtonka, Waurika, a&tisworth Pollutant Source Assessment

3.2  Estimation of Existing Pollutant Loads

As previously statedthere are na@ontinuouspoint source discharge facilitiegithin the
watersheds olake Lawtonka, Waurika Lake or Lake Ellswarthhe industrial facilities
located in the Waurika Lake watersheate not considered a source of nutrient loading
Therefore,all nutrient loading to Lake Lawtonkaake Ellsworth and Waurika Lake originate
from nonpoint sourcesNonpoint sources include those sources that cannot be identified as
entering the waterbody at a specific locati®he relatively homogeneous land uaed cover
categories throughout the Study Area associated with forest, grasslands and winter wheat have
a strong influence on the origin and pathways of nutrient sources to surface Nvdtemt
sources in rural watersheds originate from soil erosiomgudtyral fertilization, residues from
mowing and harvesting, leaf litter, and fecal waste deposited in the watershed by livestock
Causes of soil erosion can include natural causes such as flooding and winds, construction
activities, vehicular traffic, rd agricultural activitiesOther sources of nutrient loading in a
watershed include atmospheric deposition, failing onsite wastewater disposal (OSWD) systems,
and fecal matter deposited in the watershed by wildlife and péts following sections
providegeneral information on nonpoint sources contributing nutrient loading within the Study
Area.

3.2.1 SWAT Model Development for Pollutant Source Loadings

Given the lack of irstream water quality data and pollutant source data available to
guantify nutriet and sediment loading directly from the tributaried ake Lawtonka,
Waurika Lake, and Lake Ellswortha watershed loading modelthe Soil and Water
Assessment Tool (SWATI) was used to develop nonpoint source loading estimates
These estimates from SAW were used to quantify the nutrient contributions to each
lake SWAT is a basirscale watershed model thatin be operatedn a dailytime step
(Neitsch et al2009). SWAT is designed to predict the impact of managerstmategies
on water,nutrient,sedment, and agricultural chemical yieldshe model is physically
(and empirically) based, computationally efficient, and capable of continuous
simulation ove long time periodsMajor components of the model include weather,
hydrology, soil temperature angroperties, plant growth, utrients, and land
managementA brief description of inputsand calibration of the SWAT model is
presentedn AppendixC. A summary of the SWAT modeling gfollutantsources is
provided below.

There are no stream flogagesn the tributaries td.ake Lawtonka, Waurik&ake,
or Lake Ellsworth There are water quality monitoring stations in the tributaries to Lake
Lawtonka[Medicine Creek: Oklahoma Conservation Commission (OQ@&pnitoring
site OK31130a04-0060H and Waurika bke (ittle Beaver CreekOCC monitoring
site OK31121600-0050D) but none in the tributaries to Lake Ellsworffo calibrate
the SWAT model it was necessary to extend the modeled area to encompass
watersheds with stream flow gages and nutrient concemtnateasurementd hus, the
SWAT model simulatetivo adjacentvatershedsCache [HUC (Hydrologic Unit Code)
11130203 and Northern BeavefHUC 11130208) The modeled domaidisplayed in

2 shiflett Transport Services Maintenance, and Battison Auto Center
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Figure 32 is a 1620 square mile area that includes the contributing watershette of
three lakesThe main streams located in the model domairEast Cach€reek,Little
Beaver Creek, Beave€reek Cow Creek, and Medicine CreekKhe watershed is
predominantly rural with éew smallcities and townsincludingall or parts ofLawton,
Elgin, Apache, Sterling, Medicine Par8tecker,Meers, Broxton, and Oil City The
modeled area wadivided into 47 subwatersheds (Figurg-2) based on the National
Elevation Dataset hftp://ned.usgs.ggv and the National Hydrography Dataset
(http://nhd.usgs.ggvof the USGSThe watersheds dfake Lawtonka, Waurikd.ake,
and Lake Ellsworthare outlined in black in Figure-2 This figure also shows the
locations offlow gages and water quality monitoring stations at which the SWAT
model was calibrated.

Soil data were derived from the STATSGO State Soil Geographic Database of the
United States Department of Agriculture (USPAatural Resource Conservation
Service fittp://soils.usda.gov/survey/geography/statsdand use and land cover data
were derived fronthe USDA National Agricultural Statistics ServiddNASS) 2008
Cropland Data Layer (http://www.nass.usda.gov/research/Cropland/SARS1a.htm
(USDA 2008) Countylevel summaries of annual cattle population estimates from the
NASS were evenlydistributed across pasture lanftSDA 2007) Soil available
phosphorus concentrations were the county averages for the period 1994 to 2001 from
the Oklahoma State University Department of Plant and Soil Science (Storm et
al. 2000).

Point source discharges$ pollutants in the modeled watershed were included in the
SWAT model, using discharge monitoring reports (DMR) to indicate flows and.loads
CAFOs were not included in the SWAT model, given the insignificant contributions
from the only nedischargeCAFO facility (located downstream of Waurika Lake)
OSWD systems (septic systems) were also not included in the SWAT .nusiled)
data from the 1990 census to estimate a density of household with OSWDs, it was
estimated that there werg095 OSWD systems withirthe simulated watershe®f
these, approximately 500OSWDs were estimated to lie within theke Lawtonka
watershed, 574 within the Waurika Lake watershed, and 258 within the watershed of
Lake Ellsworth More recent OSWD data are not availalidecauseéhe areas with the
highest density of septic systems are close to urban developments that currently have a
permitted WWF (e.g, City of Lawton, Duncan Public Utility, Comanche Public
Servicg, it was assumed that about half of the properties that util@®@/Ds for
wastewater disposal in 1990 have since connected to municipal sewer collection
systems Using an 86 rate of OSWD systems malfunctioning derived from a 2001
study by Reed, Stowe & Yanke, LLC done in the Texas panhandle, a totéBof 1
systems areassumed to be malfunctioning and leaking wastewater to the modeled
watershed (Reed, Stowe & Yanke L20O01) Using the same calculations, orfibur of
those malfunctioning OSWD systems would be present in the IlLaketonka
watershed62 in Waurika Lake wiarshedand10 in the watershed dfake Ellsworth
In addition, the areas with high density of septic systems are close to the headwaters of
the tributaries to Waurika Lake, which results in diminished impact on the lake water
quality. Because the estimet number of malfunctioning OSWD systemssiwall
nutrient loadings from these systems were not included in the SWAT model.
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A 17-year period (1994 2010) was simulated in the SWAT modelowever, the
first four years weoe pemndgabiitzidgemoea nitel Aspit
conditions, and the model output consisted of only the latter 13 years {298®)
The variables simulated in SWAT included flow, organic phosphorus, mineral ortho
phosphorus, organic nitrogen, ammonia nitrogen, nitrategaitronitrite nitrogen, and
total suspended solids.

The SWAT hydrologic calibration was primarily performed based on flow data
available at the USGS gage located on East Cache QJ&kS Statior07311000) and
the USACE gage located on Beaver Creek at WeauWAKO2, aka WAUB (Figure
3-2). In addition, the model simulated inflow to Waurika Lake was compared to daily
records reported byJSACE Primary calibration targets were annual flows, but
modeled monthly flowsvhich are displayed in the graphs showrrigure 33, and the
resulting flow duration curves were also compared to measured vauegll, the
model reproduces the annual flows within théelfarget for most years, witbverall
errors below the target fall the locations (% for East Cach&reek, 6% for Beaver
Creek, and-6% for Waurika Lake inflow) Resulting NastSutcliffe Efficiency
coefficients (NSE) and correlation coefficienf)(values were 087 and 0.90 for
CimarronEast Cache Cregk983and 0.95 for BeaverCreek, and ®@81and0.986 for
Waurika Lake inflow The high resulting coefficients indicate very good model
performancedor annual flows Additional model calibration information is provided in
Appendix C.

After hydrologic calibration, the SWAfpredicted nutrient concentrabns were
calibrated to the observed nutrient concentrations at five water quality stations (Figure
3-2): East Cache Creek at &3 near WaltersqWRB monitoring site311300010020
001AT), Little Beaver CreekCC monitoring siteOK31121600-0050D), Medicine
Creek OCC monitoringsite OK31130004-0060H),0CC monitoring site located in the
upper part ofEast Cache CreekOK31130602-0010M), and Cow CreekQCC
monitoringsite OK31120000-0060L). For purposes of calculating averages to compare
to modeled valuesjondetects were assumed equal to half of the detection [iné&
detection limit varied among events and among sampling sites, hence, the difference in
calculated averages feubwatershedf 7, 9, 28 and 42 in Figure-& It is noted that,
with exception of the measurements at the station on East Cache Creek at SH 53 and the
NOj; (nitrate) concentrations at the station on Cow Creek, all the TSS and nutrient
measurement®r the remaining stations were below detection limiitanost cases, the
SWAT model reproduced the average nutrient concentrations withia @b the
measured averages (Figure4B In some instances, the model does not replicate
particular nutrient species well for a givpariod, but nevertheless the total phosphorus
and nitrogenpredicted averages are withine 2%6 target However, it is notedhat
monitoring data available faalibration are from low to moderate flow conditioAs a
result, there is more uncertainty on high flow loading values.

% The location of these subatersheds can be foundRigure 32.
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Figure 3-2  Sub-Watersheds Simuated in the SWAT Watershed Model
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Figure 3-3
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Figure 3-4  Observed andSWAT Modeled Nutrient Concentrations
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3.2.2 Model-Estimated Nutrient Loading from  Point and Nonpoint
Sources

The SWAT model was used to estimate nutrient loads fymuessesuch assoil
erosion,agriculturalfertilization, residues from mawg and harvesting, and fecal waste
deposited in the field by livestockNutrient loading associated with atmospheric
deposition is incorporated into the lake model BATHTUB (see Sectidred¢pl waste
deposited in the watershed by wildlife and pets is quotsidered to be a significdan
source of nutrient loading to the laketershed so it was not quantified asmodel
input Nutrient loading fromdeveloped landsvas simulatedusing land usepecific
regression equatiortd Driver and Tasker (1988), asphemented in SWAT.

Based on the calibrated SWAT model, averlagels of nutrients from each of the
individual subwatersheds were estimated for the period 19981 B6r comparative
purposes, the phosphorus and nitrogen loads are expressed aeriarbasis in
kilograms per hectare per yegg/halyr) in Figures 35 and 36. The average daily
flows and loads intk.ake Lawtonka, Waurik&dake,and Lake Ellsworthare displayed
in Table 33. Under current conditions, Lakeawtonkais estimated to receive a total
annual load of7,200 kg of phosphorus ans,800 kg of nitrogen, on average, from
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nonpoint sources in its watershétlaurikalLake is estimated to receive a total annual
load 0f47,200 kg of phosphorus arl’'5,500kg of nitrogen, on average, from sources

in its watershedLake Ellsworthis estimated to receive a total annual loa@ 100 kg

of phosphorus an@34,800 kg of nitrogen, on average, from nonpoint sources in its
watershed

Table 3-3 Average Flows and Nutrient Laads Discharging toLake Lawtonka,
Waurika Lake, and Lake Ellsworth

Parameter Lake Lawtonka | Waurika Lake Lake Ellsworth

Watershed Size (square miles) 93 562 235
Flow (m®/day) 8.87 x 10* 3.75x 10° 2.24 x 10°
Organic Phosphorus (kg/year) 4,700 38,000 22,300
Mineral Ortho-Phosphorus (kg/year) 2,500 9,200 4,800

Total Phosphorus (kg/year) 7,200 47,200 27,100
Organic Nitrogen (kg/year) 24,600 141,600 125,700
Ammonia Nitrogen (kg/year) 200 8,800 10,100
Nitrate+Nitrite Nitrogen (kg/year) 28,000 125,100 99,000

Total Nitrogen (kg/year) 52,800 275,500 234,800
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Figure 3-5  AverageTotal PhosphorusL oading from SWAT Sub-Watersheds
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Figure 3-6  AverageTotal Nitrogen Loading from SWAT Sub-Watersheds
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SECTION 4
TECHNICAL APPROACH A ND METHODS

The objective of a TMDL is to estimate allowable pollutant loads and to allocate these
loads to the known pollutant sources in the watershed so appropriate contsalesezan be
implemented and the WQS achiev@8@ ascertain the effect of management measures-on in
lake water quality, it is necessary to establish a linkage between the external loading of
nutrients and the waterbody response in terms of lake watetygu@tiditions, as evaluated by
chlorophylla concentrationsThis section describes the water quatigtaanalysismethods
used to demonstratke linkage between chlorophdllevels inLake Lawtonka, Waurika Lake
or Lake Ellsworthand the nutrient loadgs from their watersheds.

The reportTechnical Methods Summary for Watershed and Water Quality Modeling of
Sensitive Water Supply Lakes in Oklahgfarson®010) provides a thorough description of
the water quality modeling analysiBhe sulsections below summarize the inputs and results of
themodelingapproach used to establish TMDL calculations

4.1 BATHTUB Model Description

The water quality linkage analysis was performed using the BATHTUB model
(Walker1986) BATHTUB is a USACE model designg to simulate eutrophication in
reservoirsand lakesBATHTUB has been cited as an effective tool feservoirandlake water
quality assessment and management, particularly where data are .limiied model
incorporates several empirical equations ofieat settling and algal growth to predict steady
state water damn nutrient and chlorophyd concentrations based on waterbody
characteristics, hydraulic characteristics, artérnalnutrient loadings

BATHTUB predicts steadgtate concentrations ohlorophylta, total phosphorustotal
nitrogen,watertransparency, and a conservative substance (e.g., chloride or a dye tracer) in a
waterbody under various hydrologic and loading conditidits do this, the model requires
inputs that describe the phyalcharacteristics afach lakge.g., depth, surface area), tributary
flow rates and loadings (which can be estimated by BATHTUB or input from another model),
and observed water quality concentrations to use as calibration targets

4.2 BATHTUB Model Setup an d Input Data
The model was run under average, stestdye conditions.

4.2.1 Lake Morphometry

BATHTUB allows the user to segmentlake into a hydraulic networkHowever,
significant lake morphometry datare required to justify the complex assumptions
inherent in partitioning a reservoir into multiple hydraulically linked segments
Bathymetric data foLake Lawtonkaand Lake Ellsworthwere availablethrough the
Oklahomawater Resources Boa(ﬁltp:/lwww.owrb.ok.gov/studies/quality/lakesfvvatersheds.phﬁ%netri@.
Because there is only one major input to each of the lakdsinflowsfrom direct
runoff are not expected to affect horizontal mixirtge three lakes are considered
relatively wellmixed horizontally Thus,a single segmemvas deemed apphble for
the reservoirs Based on availability of both flow and water quality data, for the
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purposes of TMDL development, a single segment was determined as sufficient for
each of the thretakes In addition,without monthly or seasonal data to charaeteri
residence time of each lalen averagingoeriod of oneyearwas usedo depictthe
duration of mas$alance calculationgée.g., a single filling and emptying event in a
yea) for thelakes

4.2.2 Meteorology

The BATHTUB model requires bothprecipitation and evaporation data
Precipitation datg summarized in Section 1.2yere derivedfrom the Oklahoma
MESONET systemMonthly water surface evaporation ratis several locationsn
Oklahomawereestimated by NOAA
(http://www.nws.noaa.gov/oh/hrl/dmip/2/evap.fnMESONET also calculates a daily
pan evaporation value for its stations with measured climatological data
(http://agweather.mesonet.org/index.php/data/section/soil )wdlsing a conversion
factor of 0.77 water surface evaporation can é&imatedfrom the MESONET pan
evaporation dataBased onthese two sets of data,rate of47 inches per yeawas
applied forLake Lawtonka, Waurika Lake, and Ellsworth Lake

4.2.3 Inflows and Loads

Key water quality parameters for BATHTUB input includetal phosphorus,
inorganic orthephosphorustotal nitrogen and inorganicnitrogen Output fromthe
SWAT mode] described in Section 3.2, was the primary source of data inputs to th
BATHTUB model Although SWAT can provide daily output, BATHTUB is a steady
state model and not appropriate for interpreting stewrmh responses of lakes to
nutrients Therefore, the longerm average annual loads from the SWAT modeled
period were appligt as inputs to BATHTUB

BATHTUB also requires an estimate of atmospheric deposition of total and
inorganic nitrogen and phosphordgmospheric deposition can contribute a significant
amount of phosphorus and nitrogen directly to a lake surface whenatile of
watershed area to lake surface area is lmospheric deposition measurements from
site OK17 (Kessler Farm Field Laboratory, in McClain County) tbé National
Atmospheric Deposition Programhtfp://nadpsws.uiuc.edy/ were used Table 41
summarizes the estimate of atmospheiiogenloads based on the data compiled from
site OK17 for the period 198301Q These loads ar20%, 17% and 1%, respectively
of thewatershedoads to Lawtonka, Waurika, anélisworth Lakes.

Table 4-1 Estimate of Atmospheric Loads

Estimated Load Estimated Load | Estimated Load
Atmospheric Areal Mean to Lake to Waurika to Lake cV
Loads (mg/m 2-yr) Lawtonka Lake Ellsworth
(kglyear) (kglyear) (kglyear)
Total Nitrogen 1127 10,599 46,247 23,315 0.2
Inorganic Nitrogen 200 1,881 8,207 4,138 0.04
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4.2.4 Empirical Equations

BATHTUB consists of a series of empirical equations that have been calibrated and
tested folake application(for a description of the equations, see Model Documentation
available online athttp://wwwalker.net/bathtub/help/bathtubWebMain.hHtmThese
empirical relationships are used to calceladteadystate concentrations ofotal
phosphorustotal nitrogen chlorophylta, andwater transparency based on the inputs
and forcing functionsTo predict each output (e.gotal phosphorusoncentration), one
of several buitin empirical equations ust be selectedhe BATHTUB model was run
using the following options:

1 Phosphorusindnitrogenbalance: secondrder decay rate function
1 Chlorophylta: phosphorus, nitrogen, light, flushing
1 Water tansparency: Secctepthvs. chlorophyHa and turbidity

4.3 BATHTUB Model Calibrations and Output

The model was run under average existing conditions, and calibrated to meadaked in
water quality conditions (based on 268211 data) using phosphorusitrogen chlorophylta
and secchi diskalibration factorsTable 42 includes the calibration factors used foe three
lakes

Table 4-2 Calibration Factors Used for Lakes
Calibration Factor Lake Lawtonka Waurika Lake Lake Ellsworth
Total Phosphorus 0.60 0.06 0.18
Total Nitrogen 0.63 0.74 1.23
Chlorophyll-a 4.45 1.02 1.11
Secchi Disk 2.90 0.80 0.44

The modelpredicted concentrations of total nitrogen, total phosphorus, chloreghstid
Secchi depth under existing average conditions are compared to average measured
concentrations from eadakein Table 43.

Table 4-3 Model Predicted and Measured Water Quality Parameter Concentrations
) Lake Lawtonka Waurika Lake Lake Ellsworth
Water Quality Parameter
Modeled | Measured | Modeled | Measured | Modeled | Measured
Total Phosphorus (mg/L) 0.026 0.026 0.086 0.086 0.066 0.067
Total Nitrogen (mg/L) 0.66 0.66 0.80 0.80 0.84 0.84
Chlorophyll-a (pg/L) 175 171 13.4 135 12.3 12.4
Secchi depth (meters) 1.1 1.1 0.6 0.6 0.4 0.3
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4.4 BATHTUB Model S ensitivity Analysis

Because of uncertainty and variability in input parametgues, BATHTUB modeling can
result in output uncertaintQuantifying this uncertainty is important for assessing the potential
water quality ofthe lakes in this studyGiven the large number of parameters in the model, a
preliminary sensitivity analysisvas performed before thévionte Carlebaseduncertainty
analysis to identify the parameters contributing most to the uncertainty of model predictions
The Monte Carlo analyses will provide the probability of compliance with the water quality
goal, given rductions in TN, TP, or bottsince TN and TP are then both candidates for TMDL
reductions to control chlorophydl in the reservoirs these spegiegich can be used as inputs
to the BATHTUB model both must be omitted from the Monte Carlo analyses sinee t
values are set to obtain compliance with¢h®rophylta water quality targets

The model output of concern is average chloropaytioncentration A oneat-atime
sensitivity analysis of the model output was conducted using the minimum and maximum
values for each of thgparameters selectedResults obtained after completinhe steps
previously describedre summariz# in the Characterization Matrices for each lakesented
as Figures4-1, 42 and 4-3 for Lake Lawtonka, Waurika Lake, and Lake Ellsworth,
respectively In thesefigures, the sensitivity of the input parameters is onykexis, while the
variability of the output (change with the respect to the value for the base case) ix-@xithe
The top three most sensitive parameters were chosen for further analysis utilizing Monte Carlo
techniques described belowhese three parameters are circled in each of the. glbts
parametershosen forall three lakesare nonalgal turbidity, chlorophyta calibration factor,
and mixed layer depth

Figure 4-1 Characterization Matrix for BATHTUB Parameters for Lake Lawtonka
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Figure 4-2 Characterization Matrix for BATHTUB Parameters for Waurika Lake
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Figure 4-3 Characterization Matrix for BATHTUB Parameters for Lake Ellsworth
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45 BATHTUB Uncertainty Analysis

Based on the results of the sensitivity analysis described above, three parameters were
selected for the uncertainty analysidiose correspond to parameténat exhibit both high
sensitivity and high variabilityAn uncertainty analysis was conducted using Monte Carlo
simulations (MCS) incorporating the parameters and distributions summarized in #alfle 4
detailed description of the Monte Carlo analysipriovided inTechnical Methods Summary for
Watershed and Water Quality Modeling of Sensitive Water Supply Lakes in Okl@remsans
2010).Means and standard deviations for the parameters used in the Monte Carlo simulations
are calculated directly fromhé population of values where possible this application,
however, the parameters of concern generally prove to be model parameters and factors that
have no population of time series of potential valdesa result, for these parameters the mean
is gererally set to the calibrated value utilized in the calibrated model and the standard
deviation is an estimate of the potential variance of the parameter from the calibrate¢hvalue
this case, the mean and standard deviation just serve to bound thierselepbtential values
for the selected Monte Carlo parameter.

Table 4-4 Selected Distribution of Parameters for BATHTUB Uncertainty Analysis

Parame’[erA Definition Distribution

Normal (Lawtonka: mean = 2.2, std. dev. = 0.85;
a Non-algal turbidity (1/m) Waurika: mean = 1.0, std. dev = 0.5; Ellsworth:
mean = 1.0, std. dev = 0.5)

Normal (Lawtonka: mean = 4.45, std. dev. = 1.3;
Waurika: mean = 1.02, std. dev = 0.45; Ellsworth:
mean = 1.11, std. dev = 0.45)

Calibration factor for

Ke chlorophyll-a (unitless)

Normal (Lawtonka: mean = 6.0, std. dev. = 1.75;
zmx Mixed layer depth (m) Waurika: mean = 5.0, std. dev = 1.5; Ellsworth:
mean = 5.8, std. dev = 1.5)

A . ) . i . i -
The listed parameters were identified inreeatatime sensitivity analysis to cause the most impact on modeled average
chlorophylta concentrations.

Figure 44 shows probability and cumulative probability plots of average chlorephyll
concentrations for the 20,000 iterations of the MCS for Liadketonka for an idake water
guality target of 10wy/L. Results indicate that, given the very high variability in inflow to the
lake, the average chlorophmgiconcentration has a $®probability of being less than /L.

Likewise, Figure 46 shows prbability and cumulative probability plots of average
chlorophylta concentrations for the 20,000 iterations of the MCS for Waurika Lake for-an in
lake water quality target of 1@g/L. Results indicate that, given the very high variability in
inflow to thelake, the average chlorophydiconcentration has a %®probability of being less
than 10ng/L.

For Lake Ellsworth, the cumulative probability distribution for arstiream lake water
quality target of 10rg/L showed that the probability of meeting thater quality standardvas
less than 5%&. Thus, a 1% explicit margin of safety was included in the TMDL calculation for
this Lake and a new Monte Carlo simulation was run fo9 ag/L target.Figure 46 shows
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probability and cumulative probability plots ofexage chlorophyla concentrations for the
20,000 iterations of the MCS for Lake Ellsworth for arflake water quality target & ng/L.
Results indicate thatlespitethe high variability in inflow to thé.ake the average chlorophyll
a concentration hea 576 probability of being less thal0D ng/L.

Figure 4-4  Monte Carlo Simulation Results for Lake Lawtonka

Note: Chl-a is the target to achieve. TP and TN values are tributary incoming concentrations, not in-lake concentrations.
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Figure 4-5 Monte Carlo Simulation Results forWaurika Lake

Note: Chl-a is the target to achieve. TP and TN values are tributary incoming concentrations, not in-lake concentrations.
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Figure 4-6  Monte Carlo Simulation Results forLake Ellsworth
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4.6 Modeled Load Reduction Scenarios

A summary of the existing loads take Lawtonka, Waurika Lake, and Lake Ellsworth
simulated in BATHTUB is presented in Tabléb4

Table 45 Existing Loads (in kg/yr)

Water Quality Lake Lawtonka Waurika Lake Lake Ellsworth
Parameter Watershed | Atmospheric | Watershed | Atmospheric | Watershed | Atmospheric
Total Phosphorus 7,200 0? 47,200 0? 27,100 0?
Orthophosphorus 2,500 0? 9,200 0? 4,800 0?
Total Nitrogen 52,800 10,599 275,500 46,247 234,800 23,315
Inorganic Nitrogen 28,200 1,881 133,900 8,207 109,100 4,138

& Atmospheric depositionf phosphorus is expected to be negligible and, thus, is assumed to be zero.

Simulations were performed using the BATHTUB model to evaluate the effect of
watershedoading reductions on chlorophdl levels Atmospheric loadsvere maintainect
their existingestimatedevels Simulations indicated that the water quality targetl6fug/L
chlorophylta as a longerm average concentration could be achieved if the total phosphorus
and nitrogerwatershd loads to Lakd.awtonkawerereduced by5% from the existing loads,
to 3,240 kg/year of total phosphorus a@8,760kg/year of total nitrogenn WaurikaLake, the
water quality target of 10 pg/L chloropmdicould be achieved if the existing watersheads
were reduced byl0% to 28,320 kg/year of total phosphorus arib5,300kg/year of total
nitrogen In Lake Ellsworth, the water quality target ®@fig/L chlorophylta could be achieved
if the existing watershetbads were reduced #6% to 14,900kg/year of total phosphorus and
129,140kg/year of teal nitrogen As discussed above the uncertairypalysis demonstrated
that to ensure at least a%@robability of meeting water quality standards, a water quality
target of 9ug/L chlorophylta was set folLake Ellsworth Table 46 summarizes the percent
reduction goals for nutrient load) established for each lakKEhese maximum loads include an
inherent margin of safety through the use of limits on loading of both nitrogen and phosphorus

Table 4-6 Total Phosphorus and Nitrogen Load Reduction®Neededto Meet
Chlorophyll -a In-lake Water Quality Targets

ke Chlorophyll-a In-lake Percent Maximum Allowable Load (kg/yr)®
Target (my/L) Reduction | Total Phosphorus | Total Nitrogen
Lake Lawtonka 10 55% 3,240 23,760
Waurika Lake 10 40% 28,320 165,300
Lake Ellsworth 9 45% 14,900 129,140

* Loads do not include atmospheric deposition

Eutrophication is one of the leading causes of pollution in lakes and reservoirs throughout
the world (Smiti2003) Therefore, determining which nutrients limit phytoplankton growth is
an important step in the development of effective lake and watershed management strategies
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(Dodds and Priscu 1990; Elser al. 1990; Smithet al. 2002) It is often assumed that algal
productivity of mostfreshwaterakes and reservoirs is primarily limited by the availability of

the nutrient phosphoruslherefore, limits on phosphorus loading to lakes are sometimes
considered a necessary, and typically sufficient, mechanism to redumehécdtion However,

more recent studies in reservoirs indicate that both nitrogen and phosphorus play key roles,
along with light, mixing conditions, predation by zooplankton, and residence time, in limiting
algal growth (Kimmel et all990) In a studyof 19 Kansas reservoirs, Dzialowski et al. (2005)
utilized bioassays to measure algal growth limitation, and found that phytoplankton growth
substantially increased with phosphorus addition (implying that phosphorus alone limited
growth) in only 86 of the bioassaysNitrogen was the sole limiting nutrient in %6of the
bioassaysin 6% of the bioassays, significant algal growth did not occur upon addition of
nitrogen or phosphorus singly, but did grow in response to addition of both nitrogen and
phosphorusin these systems, algal growth was considered to #ended by availability of
phosphorus and nitroge@o-limitation by nitrogen and phosphorus was also reported to be the
most common condition for two lakes in north Texas (Chrzanowski and Grovey. B08ome

cases, growth limitation by phosphorus has been observed to be more common in the spring,
followed by a shift to nitrogen limitation in the summer and fall.

Figures 47, 4-8, and 49 display summary plots of multiple combinationsTéd and TP
concentrations and percent reductions that resuli0ipg/L chlorophylta for Lawtonka and
Waurika Lakes and 9 pg/L for Lake Ellsworistimated using BATHTUBThe data points in
the plots correspond to the subset of MCS iterations that resulted iar¢fe¢ thlorophyta
levels While the relative importance of nitrogen and phosphorus in limiting algal productivity
in Lawtonka, Waurika, and Ellswortbakes has not beetefinitively established, this TMDL
calculats load allocations for both nitrogen amdhosphorus as a conservative approach to
ensure thatvater quality targets are mé&vhile the BATHTUB model is capable of simulating
chlorophylta concentrations from bothP and TN concentrations, it is an empirically derived
statistical algorithm thataks not include the concept of a limiting nutrieint other words,
chlorophylta concentrations are a continuous function of bbthand TP contributionsthat
can vary from season to seasdince there are infinite combinations &N and TP
concentrations that could result in the desired chloroghgtbncentration and BATHTUB is
not capable of discerning between theampractical starting point for implementation is to
begin with equal perceméductiongoak for both nutrient parametetdowever, depending on
the local environmental and so@oonomic conditions, different percent reductions for the two
nutrients based on the curves in Figuresg, 4-8, and Figure 4@ could be used during the
implementation oeachTMDL to achieve the targehlorophylta level in the lakes.
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Figure 4-7  Total N and Total P Combinations Resulting in 10 pg/L ChlorophyHa i
Lake Lawtonka

70
60 ’MW
50 !
c
S
g I
3 40 I
[0)
@
= |
S 30 |
e
O\O
20 :
10 i
0 T T T T T I T T T T 1
0 10 20 30 40 50 60 70 80 90 100
% Total N Reduction
Figure 4-8 Total N and Total P Reduction Combinations Resulting in 10 pg/L
Chlorophyll-ai Waurika Lake
60
3*30*0‘
50 1 3 3432 I
| nlifty
¢ &8:
5 40 ~ve i
g 4 §
: 3.4
[0
@ 30 o33 33
o I v¥§§§
= *
8 < 4»‘
= I 1:*‘
S 20 | $“v$¢
10 |
0 T T T I T 1
0 10 20 30 40 50 60
% Total N Reduction

FINAL 4-12 September 2013



Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworthechnical Approach and Methods

Figure 4-9  Total N and Total P Reduction Combinations Resultingn 9 pg/L
Chlorophyll-ai Lake Ellsworth
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SECTION 5
TMDLS AND LOAD ALLOCATIONS

Models were usedotcalculate TMDLs for each lake as annual average phosphorus and
nitrogen loads (kg/yr) that, if achieved, should meet the water quality target established for
chlorophylta. For reporting purpose, the final TMDLs, according E®A guideline, are
expressed for each lake as daily maximum loads (kg/day).

5.1 Wasteload Allocation

There are no point sowes of wastewater dischargingltake Lawtonka Waurika Lakeor
Lake Ellsworth or their tributariesFur t her mor e, Ok | a hoDWESHGACI mp | en
785:4613-4) prohibits new point source discharges to these lakes, ekcegibrmwatemwith
approval fromDEQ (OWRB 2011H. New point source discharges of any pollutant after June
11, 1989, and increased load of any specified pollutant famy point source discharge
existing as of June 11, 1989, shall be prohibited in any waterbody or watershed designated in
Appendix A 0OAC 785:45 with the limitation "SWS

The City of Lawton (MS4 Stormwater Permit@KR040004 and Fort Sill Army Base
(OKR04004( are designated as Phase Il MS4 permitted entities and are inclutiedSWAT
Model. However these jurisdictions are not located in any of the contributing watersheds of the
three lakesTherefore the wasteload allocatiastablishedfor eachwaterbodyis zero.

5.2 Load Allocation

The load allocation fowatershedchonpoint sources to Lakeawtonkawas conservatively
estimatedas 3,240 kg/yr of total phosphorus arB,760kg/yr of total nitrogennecessitating
55% reduction from existing loading achieve the desired water quality target

The load allocation fowatershechonpoint sources t@aurika Lakewas conservatively
estimated a28,320kg/yr of total phosphorus arib5,300kg/yr of total nitrogennecessitating
a 40 reduction from existig loadingto achieve the desired water quality target

The load allocation fowatershechonpoint sources to Lake Ellsworth was conservatively
estimated a44,900kg/yr of total phosphorus ari®9,140kg/yr of total nitrogennecessitating
a 6% reduction from existing loadingyp achieve the desired water quality target

5.3  Seasonal Variability

Federal regulationg40CFR 8130.7(c)(1))require that TMDLsaccount forseasonal
variation in watershed conditions and pollutant loadifidpe WQS for chlaophyll-a
specifically appliesas a longteerm average concentration (OAC 785330(7)) Oklahoma
procedures to implement WQS (OAC 7857A@) specify that the mean annual age
outflow represents the lortgrm average flow in lakg®©WRB 20110. Seasonlavariation was
accounted for in these TMDLs by using more tfiga years of water quality data collected in
each of the four seasans

5.4  Margin of Safety

Federal regulations (40FR 8§130.7(c)(1)) require thatMDLs include a MOS. The
MOS is a conservativmeasure incorporated into the TMDL equation that accounts fédatke

FINAL 51 September 2013



Chlorophylta TMDLs for Lakes Lawtonka, Waurika, and Ellsworth TMDLs and Load Allocations

of knowledgeassociated with calculating the allowable pollutant loading to ensure WQSs are
attained EPA guidance allows for use of implicit or explicit expressions of the MOS, dr. bot
When conservative assumptions are used in development of the TMDL, or conservative factors
are used in the calculations, the MOS is implifhen a specific percentage of the TMDL is

set aside to account ftre lack of knowledgehen the MOS is cordered explicit.

In developing the TMDLs for the Study Area, an explicit MOS was included if the
cumulative probability plots of the MCS showed that the probability of meeting the WQS was
less than 5%. The TMDLs for Lawtonka and Waurika Lakesclude animplicit MOS thatis
incorporated by the application of load reductions for both nitrogen and phosphbris
TMDL for Ellsworth Lake includes an explicit0% MOS based on the use of a water quality
target set a pug/L target which ensurea cumulative pobability that the WQS 010 pg/L will
be achieved more than %/0of the time

5.5 TMDL Calculations

A TMDL is expressed as the sum of all WLAs (point source loads), LAs (nonpoint source
loads), and an appropriate MOS, which attempts to accoutitdamncerginty concerning the
relationship betweeloadinglimitations and water qualityl'his definition can be expressed by
the following equation:

TMDL = EWLA + E LA + MOS

Load reduction scenario simulations were run using the BATHTUB model to calculate
annualaverage phosphorus and nitrogen loads (in kg/yr) that, if achieved, should decrease
chlorophylla concentrations to meet the water quality tarG&ten that transport, assimilation,
and dynamics of nutrients vary both temporally and spatially, nutriaatiig to both lakes
from a practical perspective must be managed on atemng basis typically as pounds or
kilograms per yeaHowever, a recent court decisidrriends of the Earth, Inc. v. EPA, et al.,
often referred to as the Anacostia decision) stdtat TMDLs must include a daily load
expressionlt is important to recognize that the chloropkg/ltesponse to nutrient loading in
Lake Lawtonka, WaurikaLake, and Lake Ellsworth is affected by many factors such as:
internal lake nutrient loading, water residence time, wind action and the interaction between
light penetration, nutrients, sedimdatd, and algal responsés such i is important to note
that expressing this TMDL irdaily time steps does not imply a daily response to a daily load is
practical from an implementation perspective.

The EPAG sTechnical Support Documerfor Water QualityBased Toxics Control
(EPA19914) provides astatisticalmethod for identifying astatstical maximum daily limit
based on a lonterm average and considering variation in a dataset method is represented
by the following equation:

000 DY6Q @

where MDL = maximum daily bad
LTA= longterm averagéad
z = z statistic othe probability of occurrendd..645is used for this value)
82 = In(CVP+1)
CV = coefficient of variation
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The coefficien$ of variation of daily nitrogerand phosphorus NPS loadslculated from
SWAT model outpytwere 7.3 and 8.6 for Lake Lawtonka, &d 8.7 for Waurika Lake, and
6.1 and 6.4 for Lake EllsworthespectivelyAs illustrated in Figures-4, 4-8 and4-9, there are
infinite combinations oTN and TP reductionsas calculated by BATHTURhat will achieve
the 10ug/L chlorophylta criterion As apracticalstarting pointtor TMDL implementation an
eqgual reduction goal for both TN and TP loading is recommeriddng implementation, it
may become evident that some other combinatiomMfand TP reductions is more cost
effective.

Using equaleductiongor both nutrientparametes (55% for Lawtonka,40% for Waurika
and 45% for Ellsworth), the maximumdaily load corresponding to the allowabénual
average loasl are provided in Table-b In Lawtonka Lake the3,240kg of phosphorus and
23,760 kg of nitrogen per year is translated to a daily maximum load3af3 kg/day of
phosphorus an@36.7 kg/day of nitrogenFor Waurika Lake, the allowable average load of
28,320kg of phosphorus anii65,300kg of nitrogen per year is translated to a dailgdimum
load of 272.6 kg/day of phosphorus anti599 kg/day of nitrogenFor Lake Ellsworth the
allowable average load df4,900kg of phosphorus anti29,140kg of nitrogen per year is
translated to a daily maximum load @b61.3 kg/day of phosphorus antl323 kg/day of
nitrogen Reduction ofTP and TN loadsin lake tributariego these levels is expected to result
in achievement of WQS for chlorophydlin each lake.

Table 51 TMDLs for Chlorophyll -a Expressed in Kilograms of Total Phosphorus
and Nitrogen Per Day

Waterbody Name Waterbody ID Nutrient TMDL | WLA LA MOS
Total Phosphorus 31.3 0 31.3 Implicit
Lake Lawtonka OK311300040070_00 - —
Total Nitrogen 236.7 0 236.7 | Implicit
Total Phosphorus | 272.6 0 272.6 | Implicit
Waurika Lake OK311210000020_00 - —
Total Nitrogen 1,599 0 1,599 | Implicit
Total Phosphorus | 151.3 0 136.2 15.1
Lake Ellsworth OK311300030020_00 -
Total Nitrogen 1,323 0 1,191 132

5.6  TMDL Implementation

DEQ will collaborate with a host of oth&tateagencies and local governments working
within the boundaries obtateand local regulations to target available funding and technical
assistance to support implementation of pollution controls and management masastioes
water quality management programs and funding sources will be utilized so that the pollutant
reductons as required by these TMDLs can be achieved and water quality can be restored to
maintain designated ussBEQ6s Continuing Planning Process
8303(e)(3)and 4CFR 13 0. 5, summari zes Okl ahomads comr
restoring and protecting water quality throughout the State (PEQ. The CPP can be
viewed from DEQ6s website at
http://www.deq.state.ok.us/wgdnew/305b_303d/Final%20CPP.pdf
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T

able5-2 provides a patrtial list of th8tatepartner agencieBEQ will collaborate with to

address point and nonpoint source reduction goals established by TMDLSs.

Table 52 Partial List of Oklahoma Water Quality Management Agencies

Agency Web Link

Oklahoma Conservation

Commission http://www.ok.gov/conservation/Agency_Divisions/Water_Quality Divis

Oklahoma Department of

http://www.wildlifedepartment.com/wildlifemgmt/endangeredspecies.h

Wildlife Conservation

Oklahoma Department of
Agriculture, Food, and Forestry

http://www.ok.gov/~okag/aems

Oklahoma Water Resources

http://www.owrb.state.ok.us/quality/index.php

Board

5.6.1 Point Sources

As authorized by Sectiof02 of the CWA,DEQ has delegation of the NPDES
Program in Oklahoma, except for certain jurisdictionstas related to agriculture
(retained by Stat®epartment of AgricultureFood, and Forestryand the oil and gas
industry(retained by Oklahoma Corporation Commis$jdar which EPA hasretained
permitting authority The NPDES Program in Oklahom@ accordance withan
agreement betweeDEQ and EPA relating to administration and enforcement of the
delegated NPDES Prograns implemented viahe Oklahoma PollutanDischarge
Elimination System (OPDES) A{Title 252, Chapte606
(http://www.deq.state.ok.us/rules/611.ddfPoint source WLAsare outlined in the
Oklahoma Water Quality Management Plan (aka the 208 Riadgr the OPDES
program.

5.6.2 Nonpoint Sources

Nonpointsource pollution in Oklahoma is managed by the Oklahoma Conservation
Commission The Oklahoma Conservation @missionworks with Statepartners such
as ODAFF and federal partners siadEPA and the National Resources Conservation
Serviceof the USDA to aldress water quality problems similar to those seen in the
Study Area The primary mechanisms used for management of nonpoint source
pollution are incentivased programs that support the installation of BMPs and public
education and outreac®ther progams include regulations and permits for CAFOs
The CAFO Act, as administered by the ODAFF, provides CAFO operators the
necessary tools and information to deal with the manure and wastewater animals
produce so streams, lakes, ponds, and groundwater saveaest polluted.

The reduction rateis nutrient loadingcalled for in this TMDL report are as high as
55%. DEQ recognizes that achieving such high reductions will be a challenge,
especially since unregulated nonpoint sources are a major causei@ftioading.
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SECTION 6
PUBLIC PARTICIPATION

The draft Chlorophylka TMDLs for Lakes Lawtonka, Waurika, and EllswomhDL
reportwas preliminaity reviewed by EPAefore being sent out for public notiddter EPAS s
review of this draft DEQ wasgiven approval to submit thReport forPublic Notice. Apublic
noticeand draft208 Factsheetwassent to local newspapetts, stakeholders in th8tudy Area
affected by thee drét TMDLs, and to stakeholders who have requested all copies of TMDL
public noticesThe public noticedraft 208Factsheet, andraft TMDL reportwasalsoposted
at the DEQ websitéhttp://www.deq.state.ok.us/wgdnew/index.htm

The public comment period l&st45 daysand was open from July 5, 2013 to August 19,
2013 One set of comments representing two agencies was received. The responses to those
comments are in Appendix D. There were no requests foblec poeeting.

After EPAG6s f i n ak 208 paptsheev aasthch TMDL will be adopted into the
Water Quality Management Plan (WQMMAhese TMDL s providea mathematical solution to
meet ambient water quality critamvith a given set of factd’he adoption otheseTMDL s into
the WQMP providesa mechanism to recalculate acceptable loads when information changes in
the future Updates to the WQMP demonstrate compliance with the water qualityarithe
updates to the WQMP are also useful when the water yuaiieria change and the loading
scenario is reviewed to ensure that thetmream criterion is predicted to be met
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Appendix A
State of Oklahoma Antidegradation Policy

785:453-1. Purpose; Antidegradation policy statement

(&) Waters of theState constitute a valuable resource and shall be protected, maintained
and improved for the befieof all the citizens.

(b) It is the policy of the State of Oklahoma to protect all waters ofSthée from
degradation of water quality, as provided in OAC 78845 and Subchapter 13 of
OAC 785:46.

785:453-2. Applications of antidegradation policy

(&) Application to outstanding resource waters (ORW). Certain waters ofSthee
constitute an outstanding resource or have exceptional recreational and/or ecological
significance. These waters include streams designated "Scenic River" or "ORW" in
Apperdix A of this Chapter, and waters of the State located within watersheds of
Scenic Rivers. Additionally, these may include waters located within National and
State parks, forests, wilderness areas, wildlife management areas, and wildlife
refuges, and waterwhich contain species listed pursuant to the federal Endangered
Species Act as described in 785%25(c)(2)(A) and 785:44.3-6(c). No degradation
of water quality shall be allowed in these waters.

(b) Application to high quality waters (HQW). It is @gnized that certain waters of the
Statepossess existing water quality which exceeds those levels necessary to support
propagation of fishes, shellfishes, wildlife, and recreation in and on the water. These
high quality waters shall be maintained and @ctad.

(c) Application to Sensitive Public and Private Water Supplies (SWS). It is recognized
that certain public and private water supplies possess conditions that make them more
susceptible to pollution events and require additional protection. Thesgvaewater
supplies shall be maintained and protected.

(d) Application to beneficial uses. No water quality degradation which will interfere with
the attainment or maintenance of an existing or designated beneficial use shall be
allowed.

(e) Application to improved waters. As the quality of any waters ofStaeimprove, no
degradation of such improved waters shall be allowed

785:4613-1. Applicability and scope

(@ The rules in this Subchapter provide a framework for implementing the
antidegradation policy stated in OAC 78532 for all waters of theState This
policy and framework includes three tiers, or levels, of protection.

(b) The three tiers of protecti@re as follows:
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(1) Tier 1. Attainment or maintenance of an existing or designated beneficial use.

(2) Tier 2. Maintenance or protection of High Quality Waters and Sensitive Public
and Private Water Supply waters.

(3) Tier 3. No degradation of wateguality allowed in Outstanding Resource
Waters.

(c) In addition to the three tiers of protection, this Subchapter provides rules to implement
the protection of waters in areas listed in Appendix B of OAC 785:45. Although
Appendix B areas are not mentionéu OAC 785:453-2, the framework for
protection of Appendix B areas is similar to the implementation framework for the
antidegradation policy.

(d) In circumstances where more than one beneficial use limitation exists for a
waterbody, the most protectiveniitation shall apply. For example, all antidegradation
policy implementation rules applicable to Tier 1 waterbodies shall be applicable also
to Tier 2 and Tier 3 waterbodies or areas, and implementation rules applicable to Tier
2 waterbodies shall be apgdble also to Tier 3 waterbodies.

(e) Publicly owned treatment works may use design flow, mass loadings or concentration,
as appropriate, to calculate compliance with the increased loading requirements of this
section if those flows, loadings or concentmas were approved by the Oklahoma
Department of Environmental Quality as a portion of Oklahoma's Water Quality
Management Plan prior to the application of the ORW, HQW or SWS limitation.

785:4613-2. Definitions

The following words and terms, when usedthis Subchapter, shall have the following
meaning, unless the context clearly indicates otherwise:

"Specified pollutants” means

(A) Oxygen demanding substances, measured as Carbonaceous Biochemical Oxygen
Demand (CBOD) and/or Biochemical Oxygen DemaB@D);

(B) Ammonia Nitrogen and/or Total Organic Nitrogen;
(C) Phosphorus;
(D) Total Suspended Solids (TSS); and

(E) Such other substances as may be determined by the Oklahoma Water Resources
Board or the permitting authority.

785:4613-3. Tier 1 protection; attainment or maintenance of an existing or designated
beneficial use
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(a) General.

(1) Beneficial uses which arexisting or designated shall be maintained and
protected.

(2) The process of issuing permits for discharges to waters @téteis one of
several means employed by governmental agencies and affected persons which
are designed to attain or maintain beneficial uses which have been designated
for those waters. For example, Subchapters 3, 5, 7, 9 and 11 of this Chapter are
rules for thepermitting process. As such, the latter Subchapters not only
implement numerical and narrative criteria, but also implement Tier 1 of the
antidegradation policy.

(b) Thermal pollution. Thermal pollution shall be prohibited in all waters ofSta¢e
Temperatures greater than 52 degrees Centigrade shall constitute thermal pollution
and shall be prohibited in all waters of thate

(c) Prohibition against degradation of improved waters. As the quality of any waters of
the Stateimproves, no degradion of such improved waters shall be allowed.

785:4613-4. Tier 2 protection; maintenance and protection of High Quality Waters and
Sensitive Water Supplies

(@) General rules for High Quality Waters. New point source discharges of any pollutant
after iine 11, 1989, and increased load or concentration of any specified pollutant
from any point source discharge existing as of June 11, 1989, shall be prohibited in
any waterbody or watershed designated in Appendix A of OAC 785:45 with the
limitation "HQW". Any discharge of any pollutant to a waterbody designated "HQW"
which would, if it occurred, lower existing water quality shall be prohibited. Provided
however, new point source discharges or increased load or concentration of any
specified pollutant from discharge existing as of June 11, 1989, may be approved by
the permitting authority in circumstances where the discharger demonstrates to the
satisfaction of the permitting authority that such new discharge or increased load or
concentration would resulhimaintaining or improving the level of water quality
which exceeds that necessary to support recreation and propagation of fishes,
shellfishes, and wildlife in the receiving water.

(b) General rules for Sensitive Public and Private Water Supplies. New gource
discharges of any pollutant after June 11, 1989, and increased load of any specified
pollutant from any point source discharge existing as of June 11, 1989, shall be
prohibited in any waterbody or watershed designated in Appendix A of OAC 785:45
with the limitation "SWS". Any discharge of any pollutant to a waterbody designated
"SWS" which would, if it occurred, lower existing water quality shall be prohibited.
Provided however, new point source discharges or increased load of any specified
pollutant from a discharge existing as of June 11, 1989, may be approved by the
permitting authority in circumstances where the discharger demonstrates to the
satisfaction of the permitting authority that such new discharge or increased load will
result in mairdining or improving the water quality in both the direct receiving water,
if designated SWS, and any downstream waterbodies designated SWS.
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(€)

(d)

Stormwater discharges. Regardless of subsections (a) and (b) of this Section, point
source discharges of stormwato waterbodies and watersheds designated "HQW"
and "SWS" may be approved by the permitting authority.

Nonpoint source discharges or runoff. Best management practices for control of
nonpoint source discharges or runoff should be implemented in shats of
waterbodies designated "HQW" or "SWS" in Appendix A of OAC 785:45.

785:4613-5. Tier 3 protection; prohibition against degradation of water quality in
outstanding resource waters

(@)

(b)

(©)

(d)

General. New point source discharges of any pollutant aftee Jd, 1989, and
increased load of any pollutant from any point source discharge existing as of June 11,
1989, shall be prohibited in any waterbody or watershed designated in Appendix A of
OAC 785:45 with the limitation "ORW" and/or "Scenic River", andity waterbody
located within the watershed of any waterbody designated with the limitation "Scenic
River". Any discharge of any pollutant to a waterbody designated "ORW" or "Scenic
River" which would, if it occurred, lower existing water quality shall bghbited.

Stormwater discharges. Regardless of 788:36(a), point source discharges of
stormwater from temporary construction activities to waterbodies and watersheds
designated "ORW" and/or "Scenic River" may be permitted by the permitting
authorty. Regardless of 785:463-5(a), discharges of stormwater to waterbodies and
watersheds designated "ORW" and/or "Scenic River" from point sources existing as
of June 25, 1992, whether or not such stormwater discharges were permitted as point
sources priorto June 25, 1992, may be permitted by the permitting authority;
provided, however, increased load of any pollutant from such stormwater discharge
shall be prohibited.

Nonpoint source discharges or runoff. Best management practices for control of
nonpant source discharges or runoff should be implemented in watersheds of
waterbodies designated "ORW" in Appendix A of OAC 785:45, provided, however,
that development of conservation plans shall be required irwatdrsheds where
discharges or runoff fromampoint sources are identified as causing or significantly
contributing to degradation in a waterbody designated "ORW".

LMFO's. No licensed managed feeding operation (LMFO) established after June 10,
1998 which applies for a new or expanding licensenfithe State Department of
Agriculture after March 9, 1998 shall be located...[w]ithin three (3) miles of any
designated scenic river area as specified by the Scenic Rivers Act in 82 O.S. Section
1451 and following, or [w]ithin one (1) mile of a waterbod:9-210.3(D)]
designated in Appendix A of OAC 785:45 as "ORW".

785:4613-6. Protection for Appendix B areas

(@)

General. Appendix B of OAC 785:45 identifies areas in Oklahoma with waters of
recreational and/or ecological significance. These areas waidedliinto Table 1,
which includes national and state parks, national forests, wildlife areas, wildlife
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(b)

(€)

(d)

management areas and wildlife refuges; and Table 2, which includes areas which
contain threatened or endangered species listed as such by the federamgnt
pursuant to the federal Endangered Species Act as amended.

Protection for Table 1 areas. New discharges of pollutants after June 11, 1989, or
increased loading of pollutants from discharges existing as of June 11, 1989, to waters
within the baindaries of areas listed in Table 1 of Appendix B of OAC 785:45 may be
approved by the permitting authority under such conditions as ensure that the
recreational and ecological significance of these waters will be maintained.

Protection for Table 2 aas. Discharges or other activities associated with those
waters within the boundaries listed in Table 2 of Appendix B of OAC 785:45 may be
restricted through agreements between appropriate regulatory agencies and the United
States Fish and Wildlife ServicBischarges or other activities in such areas shall not
substantially disrupt the threatened or endangered species inhabiting the receiving
water.

Nonpoint source discharges or runoff. Best management practices for control of
nonpoint source discharger runoff should be implemented in watersheds located
within areas listed in Appendix B of OAC 785:45
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APPENDIX B

AMBIENT WATER QUALITY DATA

CHLOROPHYLL-aD AT A 2002 TO 2011
PHOSPHORUS AND NITROGEN DATAT 1998 TO 2011
SECHI DEPTH AND TURBIDITY DATA T 2001 TO 2011
TOTAL SUSPENDED SOLIDS DATA PaD® 8 TO
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Appendix B, Table-1: Ambient Water Quality Data for Lake Lawtonka, 1998-2011

Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01B 8/12/2002 Corrected Chlorophyll-a 17.85 | mg/m3
311300040070-01B 4/14/2004 Corrected Chlorophyll-a 14.1 mg/m3
311300040070-01B 7/14/2004 Corrected Chlorophyll-a 18.3 mg/m3
311300040070-01B 10/24/2006 Corrected Chlorophyll-a 275 | mg/m3
311300040070-01B 1/29/2007 Corrected Chlorophyll-a 14.9 mg/m3
311300040070-01B 4/30/2007 Corrected Chlorophyll-a 16.1 | mg/m3
311300040070-01B 7/25/2007 Corrected Chlorophyll-a 14.53 | mg/m3
311300040070-01S 8/12/2002 Corrected Chlorophyll-a 14.55 | mg/m3
311300040070-01S 8/12/2002 Corrected Chlorophyll-a 16.8 | mg/m3
311300040070-01S 10/22/2003 Corrected Chlorophyll-a 17.7 mg/m3
311300040070-01S 10/22/2003 Corrected Chlorophyll-a 19.9 | mg/m3
311300040070-01S 1/14/2004 Corrected Chlorophyll-a 19.8 mg/m3
311300040070-01S 1/14/2004 Corrected Chlorophyll-a 23.6 | mg/m3
311300040070-01S 1/14/2004 Corrected Chlorophyll-a 21.3 mg/m3
311300040070-01S 4/14/2004 Corrected Chlorophyll-a 14.6 mg/m3
311300040070-01S 4/14/2004 Corrected Chlorophyll-a 6.3 mg/m3
311300040070-01S 7/14/2004 Corrected Chlorophyll-a 18.9 mg/m3
311300040070-01S 7/14/2004 Corrected Chlorophyll-a 211 | mg/m3
311300040070-01S 8/12/2004 Corrected Chlorophyll-a 22.9 mg/m3
311300040070-01S 10/24/2006 Corrected Chlorophyll-a 23 mg/m3
311300040070-01S 10/24/2006 Corrected Chlorophyll-a 27.1 | mg/m3
311300040070-01S 1/29/2007 Corrected Chlorophyll-a 14.5 mg/m3
311300040070-01S 1/30/2007 Corrected Chlorophyll-a 14.7 | mg/m3
311300040070-01S 4/30/2007 Corrected Chlorophyll-a 14.6 mg/m3
311300040070-01S 4/30/2007 Corrected Chlorophyll-a 134 | mg/m3
311300040070-01S 7/25/2007 Corrected Chlorophyll-a 14.13 | mg/m3
311300040070-01S 7/25/2007 Corrected Chlorophyll-a 14.88 | mg/m3

311300040070-02 8/12/2002 Corrected Chlorophyll-a 22 mg/m3
311300040070-02 10/22/2003 Corrected Chlorophyll-a 23 mg/m3
311300040070-02 1/14/2004 Corrected Chlorophyll-a 18.8 | mg/m3
311300040070-02 4/14/2004 Corrected Chlorophyll-a 12.3 mg/m3
311300040070-02 7/14/2004 Corrected Chlorophyll-a 19 mg/m3
311300040070-02 8/12/2004 Corrected Chlorophyll-a 25,5 | mg/m3
311300040070-02 10/24/2006 Corrected Chlorophyll-a 27.2 mg/m3
311300040070-02 1/29/2007 Corrected Chlorophyll-a 14.4 | mg/m3
311300040070-02 4/30/2007 Corrected Chlorophyll-a 21 mg/m3
311300040070-02 7/25/2007 Corrected Chlorophyll-a 18.99 | mg/m3
311300040070-02 12/6/2010 Corrected Chlorophyll-a 16.6 mg/m3
311300040070-02 2/15/2011 Corrected Chlorophyll-a 3.63 mg/m3
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Lake Lawtonka WQM Station Date Parameter Value | Units

311300040070-02 5/10/2011 Corrected Chlorophyll-a 6.74 | mg/m3
311300040070-02 8/1/2011 Corrected Chlorophyll-a 32.6 | mg/m3
311300040070-03 8/12/2002 Corrected Chlorophyll-a 20.24 | mg/m3
311300040070-03 10/22/2003 Corrected Chlorophyll-a 19.2 mg/m3
311300040070-03 1/14/2004 Corrected Chlorophyll-a 17.2 mg/m3
311300040070-03 4/14/2004 Corrected Chlorophyll-a 111 mg/m3
311300040070-03 7/14/2004 Corrected Chlorophyll-a 17.4 mg/m3
311300040070-03 10/24/2006 Corrected Chlorophyll-a 26.9 mg/m3
311300040070-03 1/29/2007 Corrected Chlorophyll-a 13.9 mg/m3
311300040070-03 7/25/2007 Corrected Chlorophyll-a 17.25 | mg/m3
311300040070-03 12/6/2010 Corrected Chlorophyll-a 15.6 mg/m3
311300040070-03 2/15/2011 Corrected Chlorophyll-a 3.76 | mg/m3
311300040070-03 5/10/2011 Corrected Chlorophyll-a 5.79 mg/m3
311300040070-03 8/1/2011 Corrected Chlorophyll-a 23.1 | mg/m3
311300040070-04 8/12/2002 Corrected Chlorophyll-a 20.32 | mg/m3
311300040070-04 10/22/2003 Corrected Chlorophyll-a 11.2 mg/m3
311300040070-04 1/14/2004 Corrected Chlorophyll-a 12 mg/m3
311300040070-04 4/14/2004 Corrected Chlorophyll-a 12.6 mg/m3
311300040070-04 7/14/2004 Corrected Chlorophyll-a 12.9 mg/m3
311300040070-04 10/24/2006 Corrected Chlorophyll-a 23.2 mg/m3
311300040070-04 1/30/2007 Corrected Chlorophyll-a 13.6 mg/m3
311300040070-04 4/30/2007 Corrected Chlorophyll-a 185 | mg/m3
311300040070-04 7/25/2007 Corrected Chlorophyll-a 19.8 mg/m3
311300040070-04 12/6/2010 Corrected Chlorophyll-a 11.6 | mg/m3
311300040070-04 2/15/2011 Corrected Chlorophyll-a 2.89 mg/m3
311300040070-04 5/10/2011 Corrected Chlorophyll-a 753 | mg/m3
311300040070-04 8/1/2011 Corrected Chlorophyll-a 16.8 | mg/m3
311300040070-05 8/12/2002 Corrected Chlorophyll-a 19.44 | mg/m3
311300040070-05 10/22/2003 Corrected Chlorophyll-a 13.9 | mg/m3
311300040070-05 1/14/2004 Corrected Chlorophyll-a 16.1 mg/m3
311300040070-05 4/14/2004 Corrected Chlorophyll-a 115 mg/m3
311300040070-05 7/14/2004 Corrected Chlorophyll-a 16.2 mg/m3
311300040070-05 8/12/2004 Corrected Chlorophyll-a 21.5 mg/m3
311300040070-05 10/24/2006 Corrected Chlorophyll-a 40.7 | mg/m3
311300040070-05 1/30/2007 Corrected Chlorophyll-a 13.9 mg/m3
311300040070-05 4/30/2007 Corrected Chlorophyll-a 23.9 | mg/m3
311300040070-05 4/30/2007 Corrected Chlorophyll-a 27 mg/m3
311300040070-05 7/25/2007 Corrected Chlorophyll-a 22.25 | mg/m3
311300040070-01B 4/15/1998 Nitrogen, Ammonia <0.05 mg/L

311300040070-01B 7/8/1998 Nitrogen, Ammonia 0.18 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01B 1/6/1999 Nitrogen, Ammonia 0.1 mg/L
311300040070-01B 4/12/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01B 7/7/1999 Nitrogen, Ammonia 0.27 mg/L
311300040070-01B 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-01B 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300040070-01B 8/12/2002 Nitrogen, Ammonia 1.02 mg/L
311300040070-01B 10/22/2003 Nitrogen, Ammonia 0.09 mg/L
311300040070-01B 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-01B 4/14/2004 Nitrogen, Ammonia 0.15 mg/L
311300040070-01B 7/14/2004 Nitrogen, Ammonia 0.29 mg/L
311300040070-01S 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 1/6/1999 Nitrogen, Ammonia 0.07 mg/L
311300040070-01S 1/6/1999 Nitrogen, Ammonia 0.05 mg/L
311300040070-01S 4/12/1999 Nitrogen, Ammonia 0.1 mg/L
311300040070-01S 4/12/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300040070-01S 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300040070-01S 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300040070-01S 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300040070-01S 7/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-01S 7/14/2004 Nitrogen, Ammonia <0.05 mg/L

311300040070-02 4/15/1998 Nitrogen, Ammonia 0.06 mg/L
311300040070-02 4/15/1998 Nitrogen, Ammonia 0.05 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-02 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 1/6/1999 Nitrogen, Ammonia 0.23 mg/L
311300040070-02 4/29/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 5/13/2002 Nitrogen, Ammonia 0.07 mg/L
311300040070-02 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-02 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300040070-02 7/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 1/6/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 4/29/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 5/13/2002 Nitrogen, Ammonia 0.07 mg/L
311300040070-03 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-03 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300040070-03 7/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 1/6/1999 Nitrogen, Ammonia 0.1 mg/L
311300040070-04 4/29/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 5/13/2002 Nitrogen, Ammonia 0.06 mg/L
311300040070-04 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-04 4/14/2004 Nitrogen, Ammonia 0.06 mg/L
311300040070-04 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300040070-05 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-05 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300040070-05 5/13/2002 Nitrogen, Ammonia 0.07 mg/L
311300040070-05 8/12/2002 Nitrogen, Ammonia 0.05 mg/L
311300040070-05 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300040070-05 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300040070-05 4/14/2004 Nitrogen, Ammonia 0.07 mg/L
311300040070-05 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300040070-01B 4/15/1998 Nitrogen, Kjeldahl 0.11 mg/L
311300040070-01B 7/8/1998 Nitrogen, Kjeldahl 0.65 mg/L
311300040070-01B 1/6/1999 Nitrogen, Kjeldahl 0.29 mg/L
311300040070-01B 4/12/1999 Nitrogen, Kjeldahl 0.32 mg/L
311300040070-01B 7/7/1999 Nitrogen, Kjeldahl 0.59 mg/L
311300040070-01B 2/11/2002 Nitrogen, Kjeldahl 0.34 mg/L
311300040070-01B 5/13/2002 Nitrogen, Kjeldahl 0.69 mg/L
311300040070-01B 8/12/2002 Nitrogen, Kjeldahl 1.52 mg/L
311300040070-01B 10/22/2003 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-01B 1/14/2004 Nitrogen, Kjeldahl 0.61 mg/L
311300040070-01B 4/14/2004 Nitrogen, Kjeldahl 0.33 mg/L
311300040070-01B 7/14/2004 Nitrogen, Kjeldahl 0.74 mg/L
311300040070-01S 4/15/1998 Nitrogen, Kjeldahl 0.06 mg/L
311300040070-01S 4/15/1998 Nitrogen, Kjeldahl 0.67 mg/L
311300040070-01S 7/8/1998 Nitrogen, Kjeldahl 0.31 mg/L
311300040070-01S 7/8/1998 Nitrogen, Kjeldahl 0.37 mg/L
311300040070-01S 1/6/1999 Nitrogen, Kjeldahl 0.67 mg/L
311300040070-01S 1/6/1999 Nitrogen, Kjeldahl 0.34 mg/L
311300040070-01S 4/12/1999 Nitrogen, Kjeldahl 0.35 mg/L
311300040070-01S 4/12/1999 Nitrogen, Kjeldahl 0.25 mg/L
311300040070-01S 4/29/1999 Nitrogen, Kjeldahl <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Kjeldahl <0.05 mg/L
311300040070-01S 7711999 Nitrogen, Kjeldahl 0.49 mg/L
311300040070-01S 7/7/1999 Nitrogen, Kjeldahl 0.56 mg/L
311300040070-01S 7/7/1999 Nitrogen, Kjeldahl 0.56 mg/L
311300040070-01S 11/7/2001 Nitrogen, Kjeldahl 0.39 mg/L
311300040070-01S 2/11/2002 Nitrogen, Kjeldahl 0.44 mg/L
311300040070-01S 2/11/2002 Nitrogen, Kjeldahl 0.42 mg/L
311300040070-01S 5/13/2002 Nitrogen, Kjeldahl 0.44 mg/L
311300040070-01S 5/13/2002 Nitrogen, Kjeldahl 0.51 mg/L
311300040070-01S 8/12/2002 Nitrogen, Kjeldahl 0.52 mg/L
311300040070-01S 10/22/2003 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-01S 10/22/2003 Nitrogen, Kjeldahl 0.53 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01S 1/14/2004 Nitrogen, Kjeldahl 0.54 mg/L
311300040070-01S 1/14/2004 Nitrogen, Kjeldahl 0.79 mg/L
311300040070-01S 4/14/2004 Nitrogen, Kjeldahl 1.19 mg/L
311300040070-01S 4/14/2004 Nitrogen, Kjeldahl 0.25 mg/L
311300040070-01S 7/14/2004 Nitrogen, Kjeldahl 0.58 mg/L
311300040070-01S 7/14/2004 Nitrogen, Kjeldahl 0.63 mg/L
311300040070-01S 10/25/2006 Nitrogen, Kjeldahl 0.76 mg/L
311300040070-01S 10/25/2006 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-01S 1/30/2007 Nitrogen, Kjeldahl 0.61 mg/L
311300040070-01S 1/30/2007 Nitrogen, Kjeldahl 0.61 mg/L
311300040070-01S 7/25/2007 Nitrogen, Kjeldahl 1.3 mg/L
311300040070-01S 7/25/2007 Nitrogen, Kjeldahl 0.51 mg/L
311300040070-02 4/15/1998 Nitrogen, Kjeldahl 0.06 mg/L
311300040070-02 4/15/1998 Nitrogen, Kjeldahl 0.22 mg/L
311300040070-02 7/8/1998 Nitrogen, Kjeldahl 0.41 mg/L
311300040070-02 1/6/1999 Nitrogen, Kjeldahl 0.28 mg/L
311300040070-02 4/29/1999 Nitrogen, Kjeldahl <0.05 mg/L
311300040070-02 71711999 Nitrogen, Kjeldahl 0.45 mg/L
311300040070-02 11/7/2001 Nitrogen, Kjeldahl 0.27 mg/L
311300040070-02 2/11/2002 Nitrogen, Kjeldahl 0.42 mg/L
311300040070-02 5/13/2002 Nitrogen, Kjeldahl 0.3 mg/L
311300040070-02 8/12/2002 Nitrogen, Kjeldahl 0.57 mg/L
311300040070-02 10/22/2003 Nitrogen, Kjeldahl 0.87 mg/L
311300040070-02 1/14/2004 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-02 4/14/2004 Nitrogen, Kjeldahl 0.31 mg/L
311300040070-02 7/14/2004 Nitrogen, Kjeldahl 0.54 mg/L
311300040070-02 10/25/2006 Nitrogen, Kjeldahl 0.69 mg/L
311300040070-02 1/30/2007 Nitrogen, Kjeldahl 0.58 mg/L
311300040070-02 4/30/2007 Nitrogen, Kjeldahl 0.66 mg/L
311300040070-02 7/25/2007 Nitrogen, Kjeldahl 0.65 mg/L
311300040070-02 12/6/2010 Nitrogen, Kjeldahl 0.57 mg/L
311300040070-02 2/15/2011 Nitrogen, Kjeldahl 0.3 mg/L
311300040070-02 5/10/2011 Nitrogen, Kjeldahl 0.35 mg/L
311300040070-03 4/15/1998 Nitrogen, Kjeldahl 0.34 mg/L
311300040070-03 4/15/1998 Nitrogen, Kjeldahl 0.25 mg/L
311300040070-03 7/8/1998 Nitrogen, Kjeldahl 0.32 mg/L
311300040070-03 1/6/1999 Nitrogen, Kjeldahl 0.24 mg/L
311300040070-03 4/29/1999 Nitrogen, Kjeldahl <0.05 mg/L
311300040070-03 7/7/1999 Nitrogen, Kjeldahl 0.41 mg/L
311300040070-03 11/7/2001 Nitrogen, Kjeldahl 0.2 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-03 2/11/2002 Nitrogen, Kjeldahl 0.48 mg/L
311300040070-03 5/13/2002 Nitrogen, Kjeldahl 0.37 mg/L
311300040070-03 8/12/2002 Nitrogen, Kjeldahl 0.5 mg/L
311300040070-03 10/22/2003 Nitrogen, Kjeldahl 0.69 mg/L
311300040070-03 1/14/2004 Nitrogen, Kjeldahl 0.67 mg/L
311300040070-03 4/14/2004 Nitrogen, Kjeldahl 0.46 mg/L
311300040070-03 7/14/2004 Nitrogen, Kjeldahl 0.66 mg/L
311300040070-03 10/25/2006 Nitrogen, Kjeldahl 0.75 mg/L
311300040070-03 1/30/2007 Nitrogen, Kjeldahl 0.56 mg/L
311300040070-03 4/30/2007 Nitrogen, Kjeldahl 0.8 mg/L
311300040070-03 7/25/2007 Nitrogen, Kjeldahl 0.81 mg/L
311300040070-03 12/6/2010 Nitrogen, Kjeldahl 0.58 mg/L
311300040070-03 2/15/2011 Nitrogen, Kjeldahl 0.31 mg/L
311300040070-03 5/10/2011 Nitrogen, Kjeldahl 0.37 mg/L
311300040070-04 4/15/1998 Nitrogen, Kjeldahl 0.2 mg/L
311300040070-04 1/6/1999 Nitrogen, Kjeldahl 0.27 mg/L
311300040070-04 4/29/1999 Nitrogen, Kjeldahl <0.05 | mg/L
311300040070-04 71711999 Nitrogen, Kjeldahl 0.43 mg/L
311300040070-04 11/7/2001 Nitrogen, Kjeldahl 0.21 mg/L
311300040070-04 2/11/2002 Nitrogen, Kjeldahl 0.46 mg/L
311300040070-04 5/13/2002 Nitrogen, Kjeldahl 0.39 mg/L
311300040070-04 8/12/2002 Nitrogen, Kjeldahl 0.46 mg/L
311300040070-04 10/22/2003 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-04 1/14/2004 Nitrogen, Kjeldahl 0.6 mg/L
311300040070-04 4/14/2004 Nitrogen, Kjeldahl 0.57 mg/L
311300040070-04 7/14/2004 Nitrogen, Kjeldahl 0.57 mg/L
311300040070-04 10/25/2006 Nitrogen, Kjeldahl 0.81 mg/L
311300040070-04 1/30/2007 Nitrogen, Kjeldahl 0.57 mg/L
311300040070-04 4/30/2007 Nitrogen, Kjeldahl 0.7 mg/L
311300040070-04 7/25/2007 Nitrogen, Kjeldahl 0.74 mg/L
311300040070-04 12/6/2010 Nitrogen, Kjeldahl 0.77 mg/L
311300040070-04 2/15/2011 Nitrogen, Kjeldahl 0.25 mg/L
311300040070-04 5/10/2011 Nitrogen, Kjeldahl 0.44 mg/L
311300040070-05 11/7/2001 Nitrogen, Kjeldahl 0.19 mg/L
311300040070-05 2/11/2002 Nitrogen, Kjeldahl 0.4 mg/L
311300040070-05 5/13/2002 Nitrogen, Kjeldahl 0.41 mg/L
311300040070-05 8/12/2002 Nitrogen, Kjeldahl 0.51 mg/L
311300040070-05 10/22/2003 Nitrogen, Kjeldahl 0.92 mg/L
311300040070-05 1/14/2004 Nitrogen, Kjeldahl 0.58 mg/L
311300040070-05 4/14/2004 Nitrogen, Kjeldahl 0.42 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-05 7/14/2004 Nitrogen, Kjeldahl 0.64 mg/L
311300040070-05 10/25/2006 Nitrogen, Kjeldahl 0.75 mg/L
311300040070-05 1/30/2007 Nitrogen, Kjeldahl 0.59 mg/L
311300040070-05 4/30/2007 Nitrogen, Kjeldahl 0.71 mg/L
311300040070-05 7/25/2007 Nitrogen, Kjeldahl 0.72 mg/L
311300040070-01B 4/15/1998 Nitrogen, Nitrate as N 0.25 mg/L
311300040070-01B 7/8/1998 Nitrogen, Nitrate as N 0.06 mg/L
311300040070-01B 1/6/1999 Nitrogen, Nitrate as N 0.41 mg/L
311300040070-01B 4/12/1999 Nitrogen, Nitrate as N 0.38 mg/L
311300040070-01B 7/7/1999 Nitrogen, Nitrate as N 0.1 mg/L
311300040070-01B 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01B 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01B 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01B 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01B 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01B 4/14/2004 Nitrogen, Nitrate as N 0.05 mg/L
311300040070-01B 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 4/15/1998 Nitrogen, Nitrate as N 0.23 mg/L
311300040070-01S 4/15/1998 Nitrogen, Nitrate as N 0.26 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrate as N 0.11 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrate as N <0.105 | mg/L
311300040070-01S 1/6/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 1/6/1999 Nitrogen, Nitrate as N 0.38 mg/L
311300040070-01S 4/12/1999 Nitrogen, Nitrate as N 0.38 mg/L
311300040070-01S 4/12/1999 Nitrogen, Nitrate as N 0.34 mg/L
311300040070-01S 4/29/1999 Nitrogen, Nitrate as N 0.35 mg/L
311300040070-01S 4/29/1999 Nitrogen, Nitrate as N 0.35 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrate as N <0.17 mg/L
311300040070-01S 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01S 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 4/14/2004 Nitrogen, Nitrate as N 0.05 mg/L
311300040070-01S 4/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 4/15/1998 Nitrogen, Nitrate as N 0.25 mg/L
311300040070-02 4/15/1998 Nitrogen, Nitrate as N 0.26 mg/L
311300040070-02 7/8/1998 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 1/6/1999 Nitrogen, Nitrate as N 0.38 mg/L
311300040070-02 4/29/1999 Nitrogen, Nitrate as N 0.33 mg/L
311300040070-02 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 4/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-02 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 4/15/1998 Nitrogen, Nitrate as N 0.22 mg/L
311300040070-03 4/15/1998 Nitrogen, Nitrate as N 0.23 mg/L
311300040070-03 7/8/1998 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 1/6/1999 Nitrogen, Nitrate as N 0.4 mg/L
311300040070-03 4/29/1999 Nitrogen, Nitrate as N 0.36 mg/L
311300040070-03 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 4/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-03 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 4/15/1998 Nitrogen, Nitrate as N 0.21 mg/L
311300040070-04 7/8/1998 Nitrogen, Nitrate as N 0.06 mg/L
311300040070-04 1/6/1999 Nitrogen, Nitrate as N 0.39 mg/L
311300040070-04 4/29/1999 Nitrogen, Nitrate as N 0.39 mg/L
311300040070-04 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
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Chlorophylka TMDLSs for Lawtonka, Waurika, and Ellsworth lexk Appendix B
Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 4/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-04 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 2/11/2002 Nitrogen, Nitrate as N 1.03 mg/L
311300040070-05 5/13/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 1/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-05 4/14/2004 Nitrogen, Nitrate as N 0.05 mg/L
311300040070-05 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300040070-01S 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-01S 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-01S 1/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-01S 1/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-01S 7/25/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-01S 7/25/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-02 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-02 1/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-02 4/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-02 7/25/2007 Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300040070-02 12/6/2010 | Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311300040070-02 2/15/2011 Nitrogen, Nitrate/Nitrite as N 0.14 mg/L
311300040070-02 5/10/2011 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-03 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-03 1/30/2007 Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300040070-03 4/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-03 7/25/2007 Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300040070-03 12/6/2010 | Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311300040070-03 2/15/2011 Nitrogen, Nitrate/Nitrite as N 0.14 mg/L
311300040070-03 5/10/2011 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-04 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-04 1/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-04 4/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-04 7/25/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-04 12/6/2010 | Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311300040070-04 2/15/2011 | Nitrogen, Nitrate/Nitrite as N 0.1 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 5/10/2011 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-05 10/25/2006 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-05 1/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-05 4/30/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311300040070-05 7/25/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L

311300040070-01B 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 7/7/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300040070-01B 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300040070-01S 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01S 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01S 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 4/29/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 7/7/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-02 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 4/29/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 7/7/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-03 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 4/29/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 7/7/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-04 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-05 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300040070-01B 4/15/1998 Nitrogen, Organic 0.11 mg/L
311300040070-01B 7/8/1998 Nitrogen, Organic 0.47 mg/L
311300040070-01B 1/6/1999 Nitrogen, Organic 0.19 mg/L
311300040070-01B 4/12/1999 Nitrogen, Organic 0.32 mg/L
311300040070-01B 7/7/1999 Nitrogen, Organic 0.32 mg/L
311300040070-01S 4/15/1998 Nitrogen, Organic 0.06 mg/L
311300040070-01S 4/15/1998 Nitrogen, Organic 0.67 mg/L
311300040070-01S 7/8/1998 Nitrogen, Organic 0.31 mg/L
311300040070-01S 7/8/1998 Nitrogen, Organic 0.37 mg/L
311300040070-01S 1/6/1999 Nitrogen, Organic 0.6 mg/L
311300040070-01S 1/6/1999 Nitrogen, Organic 0.29 mg/L
311300040070-01S 4/12/1999 Nitrogen, Organic 0.25 mg/L
311300040070-01S 4/12/1999 Nitrogen, Organic 0.25 mg/L
311300040070-01S 4/29/1999 Nitrogen, Organic <0.05 mg/L
311300040070-01S 4/29/1999 Nitrogen, Organic <0.05 mg/L
311300040070-01S 7/7/1999 Nitrogen, Organic 0.49 mg/L
311300040070-01S 7/7/1999 Nitrogen, Organic 0.56 mg/L
311300040070-01S 7/7/1999 Nitrogen, Organic 0.56 mg/L
311300040070-02 4/15/1998 Nitrogen, Organic <0.05 mg/L
311300040070-02 4/15/1998 Nitrogen, Organic <0.22 mg/L
311300040070-02 7/8/1998 Nitrogen, Organic 0.41 mg/L
311300040070-02 1/6/1999 Nitrogen, Organic 0.05 mg/L
311300040070-02 4/29/1999 Nitrogen, Organic <0.05 mg/L
311300040070-02 7/7/1999 Nitrogen, Organic 0.45 mg/L
311300040070-03 4/15/1998 Nitrogen, Organic 0.34 mg/L
311300040070-03 4/15/1998 Nitrogen, Organic 0.25 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-03 7/8/1998 Nitrogen, Organic 0.32 mg/L
311300040070-03 1/6/1999 Nitrogen, Organic 0.24 mg/L
311300040070-03 4/29/1999 Nitrogen, Organic <0.05 mg/L
311300040070-03 7/7/1999 Nitrogen, Organic 0.41 mg/L
311300040070-04 4/15/1998 Nitrogen, Organic 0.2 mg/L
311300040070-04 1/6/1999 Nitrogen, Organic 0.17 mg/L
311300040070-04 4/29/1999 Nitrogen, Organic <0.05 mg/L
311300040070-04 7/7/1999 Nitrogen, Organic 0.43 mg/L
311300040070-01B 4/15/1998 Nitrogen, Total 0.36 mg/L
311300040070-01B 7/8/1998 Nitrogen, Total 0.71 mg/L
311300040070-01B 1/6/1999 Nitrogen, Total 0.7 mg/L
311300040070-01B 4/12/1999 Nitrogen, Total 0.7 mg/L
311300040070-01B 7/7/1999 Nitrogen, Total 0.74 mg/L
311300040070-01S 4/15/1998 Nitrogen, Total 0.29 mg/L
311300040070-01S 4/15/1998 Nitrogen, Total 0.93 mg/L
311300040070-01S 7/8/1998 Nitrogen, Total 0.31 mg/L
311300040070-01S 7/8/1998 Nitrogen, Total 0.475 mg/L
311300040070-01S 1/6/1999 Nitrogen, Total 0.67 mg/L
311300040070-01S 1/6/1999 Nitrogen, Total 0.72 mg/L
311300040070-01S 4/12/1999 Nitrogen, Total 0.73 mg/L
311300040070-01S 4/12/1999 Nitrogen, Total 0.59 mg/L
311300040070-01S 4/29/1999 Nitrogen, Total 0.35 mg/L
311300040070-01S 4/29/1999 Nitrogen, Total 0.35 mg/L
311300040070-01S 7/7/1999 Nitrogen, Total 0.49 mg/L
311300040070-01S 7/7/1999 Nitrogen, Total 0.61 mg/L
311300040070-01S 7/7/1999 Nitrogen, Total 0.78 mg/L
311300040070-02 4/15/1998 Nitrogen, Total 0.31 mg/L
311300040070-02 4/15/1998 Nitrogen, Total 0.48 mg/L
311300040070-02 7/8/1998 Nitrogen, Total 0.41 mg/L
311300040070-02 1/6/1999 Nitrogen, Total 0.66 mg/L
311300040070-02 4/29/1999 Nitrogen, Total 0.33 mg/L
311300040070-02 7/7/1999 Nitrogen, Total 0.45 mg/L
311300040070-03 4/15/1998 Nitrogen, Total 0.56 mg/L
311300040070-03 4/15/1998 Nitrogen, Total 0.48 mg/L
311300040070-03 7/8/1998 Nitrogen, Total 0.32 mg/L
311300040070-03 1/6/1999 Nitrogen, Total 0.64 mg/L
311300040070-03 4/29/1999 Nitrogen, Total 0.36 mg/L
311300040070-03 7/7/1999 Nitrogen, Total 0.41 mg/L
311300040070-04 4/15/1998 Nitrogen, Total 0.41 mg/L
311300040070-04 1/6/1999 Nitrogen, Total 0.66 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 4/29/1999 Nitrogen, Total 0.39 mg/L
311300040070-04 7/7/1999 Nitrogen, Total 0.43 mg/L

311300040070-01B 8/12/2002 Pheophytin A <0.1 | mg/m3
311300040070-01B 4/14/2004 Pheophytin A 2.8 mg/m3
311300040070-01B 7/14/2004 Pheophytin A 1.7 mg/m3
311300040070-01B 10/24/2006 Pheophytin A 4.43 | mg/m3
311300040070-01B 1/29/2007 Pheophytin A 1.43 | mg/m3
311300040070-01B 4/30/2007 Pheophytin A <0.1 | mg/m3
311300040070-01B 7/25/2007 Pheophytin A 1.97 | mg/m3
311300040070-01S 8/12/2002 Pheophytin A 1.45 | mg/m3
311300040070-01S 8/12/2002 Pheophytin A 1.23 | mg/m3
311300040070-01S 10/22/2003 Pheophytin A 2.3 mg/m3
311300040070-01S 10/22/2003 Pheophytin A 2.6 mg/m3
311300040070-01S 1/14/2004 Pheophytin A 0.9 mg/m3
311300040070-01S 1/14/2004 Pheophytin A <0.1 | mg/m3
311300040070-01S 1/14/2004 Pheophytin A <1.2 | mg/m3
311300040070-01S 4/14/2004 Pheophytin A 3.1 mg/m3
311300040070-01S 4/14/2004 Pheophytin A 15 mg/m3
311300040070-01S 7/14/2004 Pheophytin A 1.6 mg/m3
311300040070-01S 7/14/2004 Pheophytin A 2 mg/m3
311300040070-01S 8/12/2004 Pheophytin A 25 mg/m3
311300040070-01S 10/24/2006 Pheophytin A 2.16 | mg/m3
311300040070-01S 10/24/2006 Pheophytin A 498 | mg/m3
311300040070-01S 1/29/2007 Pheophytin A 1.48 | mg/m3
311300040070-01S 1/30/2007 Pheophytin A 1.69 | mg/m3
311300040070-01S 4/30/2007 Pheophytin A <0.1 | mg/m3
311300040070-01S 4/30/2007 Pheophytin A 0.66 | mg/m3
311300040070-01S 7/25/2007 Pheophytin A 1.63 | mg/m3
311300040070-01S 7/25/2007 Pheophytin A 2.38 | mg/m3
311300040070-02 8/12/2002 Pheophytin A 11 mg/m3
311300040070-02 10/22/2003 Pheophytin A 3.1 mg/m3
311300040070-02 1/14/2004 Pheophytin A 1 mg/m3
311300040070-02 4/14/2004 Pheophytin A 5 mg/m3
311300040070-02 7/14/2004 Pheophytin A 1.7 mg/m3
311300040070-02 8/12/2004 Pheophytin A 3 mg/m3
311300040070-02 10/24/2006 Pheophytin A 5.46 | mg/m3
311300040070-02 1/29/2007 Pheophytin A 1.89 | mg/m3
311300040070-02 4/30/2007 Pheophytin A 0.62 | mg/m3
311300040070-02 7/25/2007 Pheophytin A 2.13 | mg/m3
311300040070-02 12/6/2010 Pheophytin A 2.1 mg/m3
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-02 2/15/2011 Pheophytin A 0.44 | mg/m3
311300040070-02 5/10/2011 Pheophytin A 1.06 | mg/m3
311300040070-02 8/1/2011 Pheophytin A 0.98 | mg/m3
311300040070-03 8/12/2002 Pheophytin A 0.72 | mg/m3
311300040070-03 10/22/2003 Pheophytin A 24 mg/m3
311300040070-03 1/14/2004 Pheophytin A 1.3 mg/m3
311300040070-03 4/14/2004 Pheophytin A 3.8 mg/m3
311300040070-03 7/14/2004 Pheophytin A 1 mg/m3
311300040070-03 10/24/2006 Pheophytin A 5.17 | mg/m3
311300040070-03 1/29/2007 Pheophytin A 2.54 | mg/m3
311300040070-03 7/25/2007 Pheophytin A 2.06 | mg/m3
311300040070-03 12/6/2010 Pheophytin A <0.1 | mg/m3
311300040070-03 2/15/2011 Pheophytin A 0.46 | mg/m3
311300040070-03 5/10/2011 Pheophytin A 1.19 | mg/m3
311300040070-03 8/1/2011 Pheophytin A 0.78 | mg/m3
311300040070-04 8/12/2002 Pheophytin A 2.48 | mg/m3
311300040070-04 10/22/2003 Pheophytin A 25 mg/m3
311300040070-04 1/14/2004 Pheophytin A 15 mg/m3
311300040070-04 4/14/2004 Pheophytin A 2.6 mg/m3
311300040070-04 7/14/2004 Pheophytin A <0.1 | mg/m3
311300040070-04 10/24/2006 Pheophytin A 2.92 | mg/m3
311300040070-04 1/30/2007 Pheophytin A 2.16 | mg/m3
311300040070-04 4/30/2007 Pheophytin A 1.03 | mg/m3
311300040070-04 7/25/2007 Pheophytin A 2.92 mg/m3
311300040070-04 12/6/2010 Pheophytin A 0.6 mg/m3
311300040070-04 2/15/2011 Pheophytin A 0.43 mg/m3
311300040070-04 5/10/2011 Pheophytin A 2.04 | mg/m3
311300040070-04 8/1/2011 Pheophytin A 1.28 | mg/m3

311300040070-01B 4/15/1998 Phosphorous, Ortho 0.015 mg/L
311300040070-01B 7/8/1998 Phosphorous, Ortho 0.072 mg/L
311300040070-01B 1/6/1999 Phosphorous, Ortho 0.023 mg/L
311300040070-01B 4/12/1999 Phosphorous, Ortho 0.028 mg/L
311300040070-01B 7/7/1999 Phosphorous, Ortho 0.049 mg/L
311300040070-01B 2/11/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-01B 5/13/2002 Phosphorous, Ortho 0.024 mg/L
311300040070-01B 8/12/2002 Phosphorous, Ortho 0.117 mg/L
311300040070-01B 10/22/2003 Phosphorous, Ortho 0.012 mg/L
311300040070-01B 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-01B 4/14/2004 Phosphorous, Ortho 0.013 mg/L
311300040070-01B 7/14/2004 Phosphorous, Ortho 0.065 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01S 4/15/1998 Phosphorous, Ortho 0.018 mg/L
311300040070-01S 4/15/1998 Phosphorous, Ortho 0.015 mg/L
311300040070-01S 7/8/1998 Phosphorous, Ortho 0.005 mg/L
311300040070-01S 7/8/1998 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 7/8/1998 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 1/6/1999 Phosphorous, Ortho 0.019 mg/L
311300040070-01S 1/6/1999 Phosphorous, Ortho 0.023 mg/L
311300040070-01S 4/12/1999 Phosphorous, Ortho 0.014 mg/L
311300040070-01S 4/12/1999 Phosphorous, Ortho 0.013 mg/L
311300040070-01S 4/29/1999 Phosphorous, Ortho 0.01 mg/L
311300040070-01S 4/29/1999 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 7/7/1999 Phosphorous, Ortho 0.013 mg/L
311300040070-01S 7/7/1999 Phosphorous, Ortho 0.017 mg/L
311300040070-01S 7/7/1999 Phosphorous, Ortho 0.02 mg/L
311300040070-01S 11/7/2001 Phosphorous, Ortho 0.009 mg/L
311300040070-01S 2/11/2002 Phosphorous, Ortho 0.006 mg/L
311300040070-01S 2/11/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-01S 5/13/2002 Phosphorous, Ortho 0.006 mg/L
311300040070-01S 5/13/2002 Phosphorous, Ortho 0.007 mg/L
311300040070-01S 8/12/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-01S 10/22/2003 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 10/22/2003 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-01S 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-01S 4/14/2004 Phosphorous, Ortho 0.007 mg/L
311300040070-01S 4/14/2004 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 7/14/2004 Phosphorous, Ortho 0.005 mg/L
311300040070-01S 7/14/2004 Phosphorous, Ortho 0.006 mg/L
311300040070-01S 10/25/2006 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 10/25/2006 Phosphorous, Ortho 0.008 mg/L
311300040070-01S 1/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-01S 1/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-01S 7/25/2007 Phosphorous, Ortho <0.005 | mg/L
311300040070-01S 7/25/2007 Phosphorous, Ortho <0.005 | mg/L

311300040070-02 4/15/1998 Phosphorous, Ortho 0.013 mg/L
311300040070-02 4/15/1998 Phosphorous, Ortho 0.018 mg/L
311300040070-02 7/8/1998 Phosphorous, Ortho 0.006 mg/L
311300040070-02 1/6/1999 Phosphorous, Ortho 0.021 mg/L
311300040070-02 4/29/1999 Phosphorous, Ortho 0.006 mg/L
311300040070-02 7/7/1999 Phosphorous, Ortho 0.014 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-02 11/7/2001 Phosphorous, Ortho 0.008 mg/L
311300040070-02 2/11/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-02 5/13/2002 Phosphorous, Ortho 0.007 mg/L
311300040070-02 8/12/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-02 10/22/2003 Phosphorous, Ortho 0.009 mg/L
311300040070-02 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-02 4/14/2004 Phosphorous, Ortho 0.008 mg/L
311300040070-02 7/14/2004 Phosphorous, Ortho 0.005 mg/L
311300040070-02 10/25/2006 Phosphorous, Ortho 0.007 mg/L
311300040070-02 4/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-02 7/25/2007 Phosphorous, Ortho <0.005 | mg/L
311300040070-03 4/15/1998 Phosphorous, Ortho 0.013 mg/L
311300040070-03 4/15/1998 Phosphorous, Ortho 0.015 mg/L
311300040070-03 7/8/1998 Phosphorous, Ortho 0.011 mg/L
311300040070-03 1/6/1999 Phosphorous, Ortho 0.02 mg/L
311300040070-03 4/29/1999 Phosphorous, Ortho 0.009 mg/L
311300040070-03 7/7/1999 Phosphorous, Ortho 0.015 mg/L
311300040070-03 11/7/2001 Phosphorous, Ortho 0.006 mg/L
311300040070-03 2/11/2002 Phosphorous, Ortho 0.006 mg/L
311300040070-03 5/13/2002 Phosphorous, Ortho 0.007 mg/L
311300040070-03 8/12/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-03 10/22/2003 Phosphorous, Ortho 0.009 mg/L
311300040070-03 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-03 4/14/2004 Phosphorous, Ortho 0.008 mg/L
311300040070-03 7/14/2004 Phosphorous, Ortho 0.006 mg/L
311300040070-03 10/25/2006 Phosphorous, Ortho 0.006 mg/L
311300040070-03 1/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-03 4/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-03 7/25/2007 Phosphorous, Ortho <0.005 | mg/L
311300040070-04 4/15/1998 Phosphorous, Ortho 0.013 mg/L
311300040070-04 7/8/1998 Phosphorous, Ortho 0.005 mg/L
311300040070-04 1/6/1999 Phosphorous, Ortho 0.018 mg/L
311300040070-04 4/29/1999 Phosphorous, Ortho 0.011 mg/L
311300040070-04 7/7/1999 Phosphorous, Ortho 0.016 mg/L
311300040070-04 11/7/2001 Phosphorous, Ortho 0.008 mg/L
311300040070-04 2/11/2002 Phosphorous, Ortho 0.007 mg/L
311300040070-04 5/13/2002 Phosphorous, Ortho 0.007 mg/L
311300040070-04 8/12/2002 Phosphorous, Ortho 0.005 mg/L
311300040070-04 10/22/2003 Phosphorous, Ortho 0.009 mg/L
311300040070-04 1/14/2004 Phosphorous, Ortho 0.012 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 4/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-04 7/14/2004 Phosphorous, Ortho 0.007 mg/L
311300040070-04 10/25/2006 Phosphorous, Ortho 0.008 mg/L
311300040070-04 1/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-04 4/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-04 7/25/2007 Phosphorous, Ortho <0.005 | mg/L
311300040070-05 11/7/2001 Phosphorous, Ortho 0.008 mg/L
311300040070-05 2/11/2002 Phosphorous, Ortho 0.006 mg/L
311300040070-05 5/13/2002 Phosphorous, Ortho 0.006 mg/L
311300040070-05 8/12/2002 Phosphorous, Ortho <0.005 | mg/L
311300040070-05 10/22/2003 Phosphorous, Ortho 0.009 mg/L
311300040070-05 1/14/2004 Phosphorous, Ortho 0.01 mg/L
311300040070-05 4/14/2004 Phosphorous, Ortho 0.008 mg/L
311300040070-05 7/14/2004 Phosphorous, Ortho 0.007 mg/L
311300040070-05 10/25/2006 Phosphorous, Ortho 0.01 mg/L
311300040070-05 1/30/2007 Phosphorous, Ortho 0.005 mg/L
311300040070-05 4/30/2007 Phosphorous, Ortho 0.006 mg/L
311300040070-05 7/25/2007 Phosphorous, Ortho <0.005 | mg/L
311300040070-01B 4/15/1998 Phosphorous, Total 0.029 mg/L
311300040070-01B 7/8/1998 Phosphorous, Total 0.131 mg/L
311300040070-01B 1/6/1999 Phosphorous, Total 0.056 mg/L
311300040070-01B 4/12/1999 Phosphorous, Total 0.041 mg/L
311300040070-01B 7/7/1999 Phosphorous, Total 0.063 mg/L
311300040070-01B 2/11/2002 Phosphorous, Total 0.008 mg/L
311300040070-01B 5/13/2002 Phosphorous, Total 0.082 mg/L
311300040070-01B 8/12/2002 Phosphorous, Total 0.167 mg/L
311300040070-01B 10/22/2003 Phosphorous, Total 0.04 mg/L
311300040070-01B 1/14/2004 Phosphorous, Total 0.025 mg/L
311300040070-01B 4/14/2004 Phosphorous, Total 0.038 mg/L
311300040070-01B 7/14/2004 Phosphorous, Total 0.115 mg/L
311300040070-01S 4/15/1998 Phosphorous, Total 0.028 mg/L
311300040070-01S 4/15/1998 Phosphorous, Total 0.035 mg/L
311300040070-01S 7/8/1998 Phosphorous, Total 0.018 mg/L
311300040070-01S 7/8/1998 Phosphorous, Total 0.018 mg/L
311300040070-01S 1/6/1999 Phosphorous, Total 0.067 mg/L
311300040070-01S 1/6/1999 Phosphorous, Total 0.035 mg/L
311300040070-01S 4/12/1999 Phosphorous, Total 0.029 mg/L
311300040070-01S 4/12/1999 Phosphorous, Total 0.046 mg/L
311300040070-01S 4/29/1999 Phosphorous, Total 0.022 mg/L
311300040070-01S 4/29/1999 Phosphorous, Total 0.016 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-01S 7/7/1999 Phosphorous, Total 0.014 mg/L
311300040070-01S 7711999 Phosphorous, Total 0.028 mg/L
311300040070-01S 7711999 Phosphorous, Total 0.025 mg/L
311300040070-01S 11/7/2001 Phosphorous, Total 0.015 mg/L
311300040070-01S 2/11/2002 Phosphorous, Total 0.018 mg/L
311300040070-01S 2/11/2002 Phosphorous, Total 0.018 mg/L
311300040070-01S 5/13/2002 Phosphorous, Total 0.03 mg/L
311300040070-01S 5/13/2002 Phosphorous, Total 0.027 mg/L
311300040070-01S 8/12/2002 Phosphorous, Total 0.021 mg/L
311300040070-01S 10/22/2003 Phosphorous, Total 0.028 mg/L
311300040070-01S 10/22/2003 Phosphorous, Total 0.028 mg/L
311300040070-01S 1/14/2004 Phosphorous, Total 0.02 mg/L
311300040070-01S 1/14/2004 Phosphorous, Total 0.023 mg/L
311300040070-01S 4/14/2004 Phosphorous, Total 0.026 mg/L
311300040070-01S 4/14/2004 Phosphorous, Total 0.026 mg/L
311300040070-01S 7/14/2004 Phosphorous, Total 0.03 mg/L
311300040070-01S 7/14/2004 Phosphorous, Total 0.028 mg/L
311300040070-01S 10/25/2006 Phosphorous, Total 0.046 mg/L
311300040070-01S 10/25/2006 Phosphorous, Total 0.046 mg/L
311300040070-01S 1/30/2007 Phosphorous, Total 0.019 mg/L
311300040070-01S 1/30/2007 Phosphorous, Total 0.02 mg/L
311300040070-01S 7/25/2007 Phosphorous, Total 0.026 mg/L
311300040070-01S 7/25/2007 Phosphorous, Total 0.026 mg/L

311300040070-02 4/15/1998 Phosphorous, Total 0.015 mg/L
311300040070-02 4/15/1998 Phosphorous, Total 0.032 mg/L
311300040070-02 7/8/1998 Phosphorous, Total 0.013 mg/L
311300040070-02 1/6/1999 Phosphorous, Total 0.034 mg/L
311300040070-02 4/29/1999 Phosphorous, Total 0.017 mg/L
311300040070-02 7/7/1999 Phosphorous, Total 0.023 mg/L
311300040070-02 11/7/2001 Phosphorous, Total 0.009 mg/L
311300040070-02 2/11/2002 Phosphorous, Total 0.017 mg/L
311300040070-02 5/13/2002 Phosphorous, Total 0.025 mg/L
311300040070-02 8/12/2002 Phosphorous, Total 0.023 mg/L
311300040070-02 10/22/2003 Phosphorous, Total 0.031 mg/L
311300040070-02 1/14/2004 Phosphorous, Total 0.025 mg/L
311300040070-02 4/14/2004 Phosphorous, Total 0.024 mg/L
311300040070-02 7/14/2004 Phosphorous, Total 0.03 mg/L
311300040070-02 10/25/2006 Phosphorous, Total 0.046 mg/L
311300040070-02 1/30/2007 Phosphorous, Total 0.019 mg/L
311300040070-02 4/30/2007 Phosphorous, Total 0.016 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-02 7/25/2007 Phosphorous, Total 0.031 mg/L
311300040070-02 12/6/2010 Phosphorous, Total 0.031 mg/L
311300040070-02 2/15/2011 Phosphorous, Total 0.019 mg/L
311300040070-02 5/10/2011 Phosphorous, Total 0.015 mg/L
311300040070-03 4/15/1998 Phosphorous, Total 0.027 mg/L
311300040070-03 4/15/1998 Phosphorous, Total 0.022 mg/L
311300040070-03 7/8/1998 Phosphorous, Total 0.014 mg/L
311300040070-03 1/6/1999 Phosphorous, Total 0.058 mg/L
311300040070-03 4/29/1999 Phosphorous, Total 0.017 mg/L
311300040070-03 7/711999 Phosphorous, Total 0.022 mg/L
311300040070-03 11/7/2001 Phosphorous, Total 0.009 mg/L
311300040070-03 2/11/2002 Phosphorous, Total 0.019 mg/L
311300040070-03 5/13/2002 Phosphorous, Total 0.024 mg/L
311300040070-03 8/12/2002 Phosphorous, Total 0.026 mg/L
311300040070-03 10/22/2003 Phosphorous, Total 0.03 mg/L
311300040070-03 1/14/2004 Phosphorous, Total 0.024 mg/L
311300040070-03 4/14/2004 Phosphorous, Total 0.022 mg/L
311300040070-03 7/14/2004 Phosphorous, Total 0.033 mg/L
311300040070-03 10/25/2006 Phosphorous, Total 0.045 mg/L
311300040070-03 1/30/2007 Phosphorous, Total 0.017 mg/L
311300040070-03 4/30/2007 Phosphorous, Total 0.017 mg/L
311300040070-03 7/25/2007 Phosphorous, Total 0.029 mg/L
311300040070-03 12/6/2010 Phosphorous, Total 0.031 mg/L
311300040070-03 2/15/2011 Phosphorous, Total 0.018 mg/L
311300040070-03 5/10/2011 Phosphorous, Total 0.016 mg/L
311300040070-04 4/15/1998 Phosphorous, Total 0.026 mg/L
311300040070-04 1/6/1999 Phosphorous, Total 0.074 mg/L
311300040070-04 4/29/1999 Phosphorous, Total 0.018 mg/L
311300040070-04 7/7/1999 Phosphorous, Total 0.022 mg/L
311300040070-04 11/7/2001 Phosphorous, Total 0.008 mg/L
311300040070-04 2/11/2002 Phosphorous, Total 0.019 mg/L
311300040070-04 5/13/2002 Phosphorous, Total 0.026 mg/L
311300040070-04 8/12/2002 Phosphorous, Total 0.042 mg/L
311300040070-04 10/22/2003 Phosphorous, Total 0.035 mg/L
311300040070-04 1/14/2004 Phosphorous, Total 0.026 mg/L
311300040070-04 4/14/2004 Phosphorous, Total 0.025 mg/L
311300040070-04 7/14/2004 Phosphorous, Total 0.032 mg/L
311300040070-04 10/25/2006 Phosphorous, Total 0.058 mg/L
311300040070-04 1/30/2007 Phosphorous, Total 0.018 mg/L
311300040070-04 4/30/2007 Phosphorous, Total 0.017 mg/L
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 7/25/2007 Phosphorous, Total 0.044 | mg/L
311300040070-04 12/6/2010 Phosphorous, Total 0.03 mg/L
311300040070-04 2/15/2011 Phosphorous, Total 0.021 mg/L
311300040070-04 5/10/2011 Phosphorous, Total 0.026 mg/L
311300040070-05 11/7/2001 Phosphorous, Total 0.015 mg/L
311300040070-05 2/11/2002 Phosphorous, Total 0.018 mg/L
311300040070-05 5/13/2002 Phosphorous, Total 0.022 mg/L
311300040070-05 8/12/2002 Phosphorous, Total 0.03 mg/L
311300040070-05 10/22/2003 Phosphorous, Total 0.032 mg/L
311300040070-05 1/14/2004 Phosphorous, Total 0.025 mg/L
311300040070-05 4/14/2004 Phosphorous, Total 0.022 mg/L
311300040070-05 7/14/2004 Phosphorous, Total 0.036 mg/L
311300040070-05 10/25/2006 Phosphorous, Total 0.049 mg/L
311300040070-05 1/30/2007 Phosphorous, Total 0.019 mg/L
311300040070-05 4/30/2007 Phosphorous, Total 0.017 mg/L
311300040070-05 7/25/2007 Phosphorous, Total 0.034 | mg/L
311300040070-01S 10/22/2003 Secchi Depth 99 cm
311300040070-01S 1/14/2004 Secchi Depth 101 cm
311300040070-01S 4/14/2004 Secchi Depth 146 cm
311300040070-01S 7/14/2004 Secchi Depth 97 cm
311300040070-02 11/7/2001 Secchi Depth 85 cm
311300040070-02 10/22/2003 Secchi Depth 98 cm
311300040070-02 1/14/2004 Secchi Depth 109 cm
311300040070-02 4/14/2004 Secchi Depth 114 cm
311300040070-02 7/14/2004 Secchi Depth 110 cm
311300040070-02 12/6/2010 Secchi Depth 94 cm
311300040070-02 2/15/2011 Secchi Depth 210 cm
311300040070-02 5/10/2011 Secchi Depth 165 cm
311300040070-02 8/1/2011 Secchi Depth 79 cm
311300040070-03 11/7/2001 Secchi Depth 86 cm
311300040070-03 10/22/2003 Secchi Depth 99 cm
311300040070-03 1/14/2004 Secchi Depth 108 cm
311300040070-03 4/14/2004 Secchi Depth 118 cm
311300040070-03 7/14/2004 Secchi Depth 84 cm
311300040070-03 12/6/2010 Secchi Depth 96 cm
311300040070-03 2/15/2011 Secchi Depth 210 cm
311300040070-03 5/10/2011 Secchi Depth 171 cm
311300040070-03 8/1/2011 Secchi Depth 69 cm
311300040070-04 10/22/2003 Secchi Depth 83 cm
311300040070-04 1/14/2004 Secchi Depth 75 cm
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-04 4/14/2004 Secchi Depth 88 cm
311300040070-04 7/14/2004 Secchi Depth 100 cm
311300040070-04 12/6/2010 Secchi Depth 95 cm
311300040070-04 2/15/2011 Secchi Depth 150 cm
311300040070-04 5/10/2011 Secchi Depth 100 cm
311300040070-04 8/1/2011 Secchi Depth 62 cm
311300040070-05 2/11/2002 Secchi Depth 120 cm
311300040070-05 10/22/2003 Secchi Depth 98 cm
311300040070-05 1/14/2004 Secchi Depth 99 cm
311300040070-05 4/14/2004 Secchi Depth 120 cm
311300040070-05 7/14/2004 Secchi Depth 90 cm

311300040070-01B 4/15/1998 Solids, Suspended 12 mg/L
311300040070-01B 7/8/1998 Solids, Suspended 6 mg/L
311300040070-01B 1/6/1999 Solids, Suspended 5 mg/L
311300040070-01B 4/12/1999 Solids, Suspended 24 mg/L
311300040070-01B 7/7/1999 Solids, Suspended 5 mg/L
311300040070-01S 4/15/1998 Solids, Suspended 13 mg/L
311300040070-01S 4/15/1998 Solids, Suspended 15 mg/L
311300040070-01S 7/8/1998 Solids, Suspended 8 mg/L
311300040070-01S 7/8/1998 Solids, Suspended 8 mg/L
311300040070-01S 7/8/1998 Solids, Suspended 8 mg/L
311300040070-01S 1/6/1999 Solids, Suspended 6 mg/L
311300040070-01S 1/6/1999 Solids, Suspended 9 mg/L
311300040070-01S 4/12/1999 Solids, Suspended 21 mg/L
311300040070-01S 4/12/1999 Solids, Suspended 17 mg/L
311300040070-01S 4/29/1999 Solids, Suspended 5 mg/L
311300040070-01S 4/29/1999 Solids, Suspended 6 mg/L
311300040070-01S 7/7/1999 Solids, Suspended 1 mg/L
311300040070-01S 7/7/1999 Solids, Suspended 1 mg/L
311300040070-01S 7/7/1999 Solids, Suspended 2 mg/L
311300040070-02 4/15/1998 Solids, Suspended 13 mg/L
311300040070-02 4/15/1998 Solids, Suspended 14 mg/L
311300040070-02 7/8/1998 Solids, Suspended 6 mg/L
311300040070-02 1/6/1999 Solids, Suspended 6 mg/L
311300040070-02 4/29/1999 Solids, Suspended 4 mg/L
311300040070-02 7/7/1999 Solids, Suspended 6 mg/L
311300040070-03 4/15/1998 Solids, Suspended 7 mg/L
311300040070-03 4/15/1998 Solids, Suspended 9 mg/L
311300040070-03 7/8/1998 Solids, Suspended 10 mg/L
311300040070-03 1/6/1999 Solids, Suspended 8 mg/L
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311300040070-03 4/29/1999 Solids, Suspended 6 mg/L
311300040070-03 7/7/1999 Solids, Suspended 1 mg/L
311300040070-04 4/15/1998 Solids, Suspended 7 mg/L
311300040070-04 7/8/1998 Solids, Suspended 8 mg/L
311300040070-04 1/6/1999 Solids, Suspended 4 mg/L
311300040070-04 4/29/1999 Solids, Suspended 4 mg/L
311300040070-04 7/7/1999 Solids, Suspended 2 mg/L
311300040070-01B 2/11/2002 Turbidity, Field 7 NTU
311300040070-01S 2/11/2002 Turbidity, Field 8 NTU
311300040070-01S 2/11/2002 Turbidity, Field 7 NTU
311300040070-01S 5/13/2002 Turbidity, Field 8 NTU
311300040070-01S 5/13/2002 Turbidity, Field 14 NTU
311300040070-01S 10/22/2003 Turbidity, Field 6 NTU
311300040070-01S 10/22/2003 Turbidity, Field 6 NTU
311300040070-01S 1/14/2004 Turbidity, Field 5 NTU
311300040070-01S 1/14/2004 Turbidity, Field 5 NTU
311300040070-01S 4/14/2004 Turbidity, Field 5 NTU
311300040070-01S 4/14/2004 Turbidity, Field 5 NTU
311300040070-01S 7/14/2004 Turbidity, Field 7 NTU
311300040070-01S 7/14/2004 Turbidity, Field 6 NTU
311300040070-01S 10/25/2006 Turbidity, Field 7 NTU
311300040070-01S 1/30/2007 Turbidity, Field 8 NTU
311300040070-01S 1/30/2007 Turbidity, Field 9 NTU
311300040070-01S 7/25/2007 Turbidity, Field 5 NTU
311300040070-01S 7/25/2007 Turbidity, Field 5 NTU
311300040070-02 11/7/2001 Turbidity, Field 9 NTU
311300040070-02 2/11/2002 Turbidity, Field 6 NTU
311300040070-02 5/13/2002 Turbidity, Field 13 NTU
311300040070-02 10/22/2003 Turbidity, Field 7 NTU
311300040070-02 1/14/2004 Turbidity, Field 4 NTU
311300040070-02 4/14/2004 Turbidity, Field 6 NTU
311300040070-02 7/14/2004 Turbidity, Field 6 NTU
311300040070-02 10/25/2006 Turbidity, Field 9 NTU
311300040070-02 1/30/2007 Turbidity, Field 8 NTU
311300040070-02 4/30/2007 Turbidity, Field 4 NTU
311300040070-02 7/25/2007 Turbidity, Field 7 NTU
311300040070-02 12/6/2010 Turbidity, Field 9 NTU
311300040070-02 2/15/2011 Turbidity, Field 3 NTU
311300040070-02 5/10/2011 Turbidity, Field 3 NTU
311300040070-02 8/1/2011 Turbidity, Field 8 NTU
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Lake Lawtonka WQM Station Date Parameter Value | Units
311300040070-03 11/7/2001 Turbidity, Field 10 NTU
311300040070-03 2/11/2002 Turbidity, Field 7 NTU
311300040070-03 5/13/2002 Turbidity, Field 9 NTU
311300040070-03 10/22/2003 Turbidity, Field 8 NTU
311300040070-03 1/14/2004 Turbidity, Field 6 NTU
311300040070-03 4/14/2004 Turbidity, Field 7 NTU
311300040070-03 7/14/2004 Turbidity, Field 8 NTU
311300040070-03 10/25/2006 Turbidity, Field 11 NTU
311300040070-03 1/30/2007 Turbidity, Field 9 NTU
311300040070-03 4/30/2007 Turbidity, Field 5 NTU
311300040070-03 7/25/2007 Turbidity, Field 6 NTU
311300040070-03 12/6/2010 Turbidity, Field 9 NTU
311300040070-03 2/15/2011 Turbidity, Field 4 NTU
311300040070-03 5/10/2011 Turbidity, Field 4 NTU
311300040070-03 8/1/2011 Turbidity, Field 12 NTU
311300040070-04 11/7/2001 Turbidity, Field 8 NTU
311300040070-04 2/11/2002 Turbidity, Field 8 NTU
311300040070-04 5/13/2002 Turbidity, Field 11 NTU
311300040070-04 10/22/2003 Turbidity, Field 9 NTU
311300040070-04 1/14/2004 Turbidity, Field 7 NTU
311300040070-04 4/14/2004 Turbidity, Field 9 NTU
311300040070-04 7/14/2004 Turbidity, Field 8 NTU
311300040070-04 10/25/2006 Turbidity, Field 16 NTU
311300040070-04 1/30/2007 Turbidity, Field 8 NTU
311300040070-04 4/30/2007 Turbidity, Field 6 NTU
311300040070-04 7/25/2007 Turbidity, Field 15 NTU
311300040070-04 12/6/2010 Turbidity, Field 9 NTU
311300040070-04 2/15/2011 Turbidity, Field 5 NTU
311300040070-04 5/10/2011 Turbidity, Field 7 NTU
311300040070-04 8/1/2011 Turbidity, Field 15 NTU
311300040070-05 11/7/2001 Turbidity, Field 9 NTU
311300040070-05 2/11/2002 Turbidity, Field 5 NTU
311300040070-05 5/13/2002 Turbidity, Field 8 NTU
311300040070-05 10/22/2003 Turbidity, Field 9 NTU
311300040070-05 1/14/2004 Turbidity, Field 5 NTU
311300040070-05 4/14/2004 Turbidity, Field 6 NTU
311300040070-05 7/14/2004 Turbidity, Field 8 NTU
311300040070-05 1/30/2007 Turbidity, Field 9 NTU
311300040070-05 4/30/2007 Turbidity, Field 5 NTU
311300040070-05 7/25/2007 Turbidity, Field 9 NTU
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Appendix B

Appendix B, Table-2: Ambient Water Quality Data for Waurika Lake, 1999-2008

Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01B 11/13/2002 Corrected Chlorophyll-a 13.16 | mg/m3
311210000020-01B 2/11/2003 Corrected Chlorophyll-a 12.3 | mg/m3
311210000020-01B 5/13/2003 Corrected Chlorophyll-a 8.4 mg/m3
311210000020-01B 1/17/2005 Corrected Chlorophyll-a 11.9 | mg/m3
311210000020-01B 10/5/2004 Corrected Chlorophyll-a 19.3 | mg/m3
311210000020-01B 7/11/2005 Corrected Chlorophyll-a 16.7 | mg/m3
311210000020-01B 10/2/2007 Corrected Chlorophyll-a 18.64 | mg/m3
311210000020-01B 4/2/2008 Corrected Chlorophyll-a 15.1 | mg/m3
311210000020-01B 1/7/2008 Corrected Chlorophyll-a 8.65 | mg/m3
311210000020-01B 7/3/2008 Corrected Chlorophyll-a 10.8 | mg/m3

311210000020-02 11/13/2002 Corrected Chlorophyll-a 8.22 | mg/m3
311210000020-02 2/11/2003 Corrected Chlorophyll-a 14.1 | mg/m3
311210000020-02 5/13/2003 Corrected Chlorophyll-a 13.4 | mg/m3
311210000020-02 1/17/2005 Corrected Chlorophyll-a 23.7 | mg/m3
311210000020-02 10/5/2004 Corrected Chlorophyll-a 29.1 | mg/m3
311210000020-02 7/11/2005 Corrected Chlorophyll-a 27.4 | mg/m3
311210000020-02 10/2/2007 Corrected Chlorophyll-a 2.6 mg/m3
311210000020-02 4/2/2008 Corrected Chlorophyll-a 5.01 | mg/m3
311210000020-02 1/7/2008 Corrected Chlorophyll-a 9.77 | mg/m3
311210000020-02 7/3/2008 Corrected Chlorophyll-a 12.2 | mg/m3
311210000020-03 11/13/2002 Corrected Chlorophyll-a 10.85 | mg/m3
311210000020-03 2/11/2003 Corrected Chlorophyll-a 15.1 | mg/m3
311210000020-03 5/13/2003 Corrected Chlorophyll-a 13.2 | mg/m3
311210000020-03 1/17/2005 Corrected Chlorophyll-a 11.2 | mg/m3
311210000020-03 10/5/2004 Corrected Chlorophyll-a 30.7 | mg/m3
311210000020-03 7/11/2005 Corrected Chlorophyll-a 16.3 | mg/m3
311210000020-03 4/2/2008 Corrected Chlorophyll-a 10.4 | mg/m3
311210000020-03 10/2/2007 Corrected Chlorophyll-a 3.9 mg/m3
311210000020-03 1/7/2008 Corrected Chlorophyll-a 12.1 | mg/m3
311210000020-04 11/13/2002 Corrected Chlorophyll-a 16.19 | mg/m3
311210000020-04 2/11/2003 Corrected Chlorophyll-a 4.4 mg/m3
311210000020-04 5/13/2003 Corrected Chlorophyll-a 11.8 | mg/m3
311210000020-04 1/17/2005 Corrected Chlorophyll-a 3.92 | mg/m3
311210000020-04 10/5/2004 Corrected Chlorophyll-a 30.5 | mg/m3
311210000020-04 7/11/2005 Corrected Chlorophyll-a 14.9 | mg/m3
311210000020-04 4/2/2008 Corrected Chlorophyll-a 11.1 | mg/m3
311210000020-04 10/2/2007 Corrected Chlorophyll-a 3.35 | mg/m3
311210000020-04 1/7/2008 Corrected Chlorophyll-a 13.8 | mg/m3
311210000020-04 7/3/2008 Corrected Chlorophyll-a 8.89 | mg/m3
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01S 11/1/1999 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Ammonia <0.05 mg/L
311210000020-01S 5/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 7/31/2000 Nitrogen, Ammonia 0.05 mg/L
311210000020-01S 11/13/2002 Nitrogen, Ammonia <0.05 mg/L
311210000020-01S 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 7/11/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 11/13/2002 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-05 7/11/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 11/1/1999 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 5/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 7/31/2000 Nitrogen, Ammonia 0.05 mg/L
311210000020-01S 11/13/2002 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 7/11/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 11/13/2002 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 11/1/1999 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 8/12/2003 Nitrogen, Ammonia 0.62 mg/L
311210000020-01B 2/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01B 7/31/2000 Nitrogen, Ammonia 0.08 mg/L
311210000020-01B 5/1/2000 Nitrogen, Ammonia 0.08 mg/L
311210000020-01B 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01B 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 11/13/2002 Nitrogen, Ammonia <0.05 mg/L
311210000020-02 11/1/1999 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 2/11/2003 Nitrogen, Ammonia <0.05 mg/L
311210000020-02 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 2/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 7/31/2000 Nitrogen, Ammonia 0.06 mg/L
311210000020-02 5/1/2000 Nitrogen, Ammonia 0.05 mg/L
311210000020-02 10/5/2004 Nitrogen, Ammonia <0.05 mg/L
311210000020-02 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-02 7/11/2005 Nitrogen, Ammonia 0.11 mg/L
311210000020-03 11/13/2002 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 2/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 7/31/2000 Nitrogen, Ammonia 0.05 mg/L
311210000020-03 5/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-03 7/11/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 11/13/2002 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 5/13/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 2/11/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 8/12/2003 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 2/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 7/31/2000 Nitrogen, Ammonia 0.07 mg/L
311210000020-04 5/1/2000 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 10/5/2004 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 4/20/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 1/17/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-04 7/11/2005 Nitrogen, Ammonia <0.05 | mg/L
311210000020-01S 11/1/1999 Nitrogen, Kjeldahl 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-01S 5/1/2000 Nitrogen, Kjeldahl 0.4 mg/L
311210000020-01S 7/31/2000 Nitrogen, Kjeldahl 0.66 mg/L
311210000020-01S 11/13/2002 Nitrogen, Kjeldahl 0.54 mg/L
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01S 2/11/2003 Nitrogen, Kjeldahl 0.43 mg/L
311210000020-01S 5/13/2003 Nitrogen, Kjeldahl 0.65 mg/L
311210000020-01S 8/12/2003 Nitrogen, Kjeldahl 0.89 mg/L
311210000020-01S 10/5/2004 Nitrogen, Kjeldahl 0.88 mg/L
311210000020-01S 4/20/2005 Nitrogen, Kjeldahl 0.65 mg/L
311210000020-01S 7/11/2005 Nitrogen, Kjeldahl 0.62 mg/L
311210000020-01S 10/2/2007 Nitrogen, Kjeldahl 0.66 mg/L
311210000020-01S 1/7/2008 Nitrogen, Kjeldahl 0.59 mg/L
311210000020-01S 4/2/2008 Nitrogen, Kjeldahl 0.67 mg/L
311210000020-01S 7/2/2008 Nitrogen, Kjeldahl 0.57 mg/L
311210000020-05 11/13/2002 Nitrogen, Kjeldahl 0.56 mg/L
311210000020-05 2/11/2003 Nitrogen, Kjeldahl 0.27 mg/L
311210000020-05 5/13/2003 Nitrogen, Kjeldahl 0.67 mg/L
311210000020-05 8/12/2003 Nitrogen, Kjeldahl 1.08 mg/L
311210000020-05 10/5/2004 Nitrogen, Kjeldahl 1.01 mg/L
311210000020-05 1/17/2005 Nitrogen, Kjeldahl 0.52 mg/L
311210000020-05 4/20/2005 Nitrogen, Kjeldahl 0.7 mg/L
311210000020-05 7/11/2005 Nitrogen, Kjeldahl 0.77 mg/L
311210000020-05 10/2/2007 Nitrogen, Kjeldahl 1.09 mg/L
311210000020-05 1/7/2008 Nitrogen, Kjeldahl 0.67 mg/L
311210000020-05 4/2/2008 Nitrogen, Kjeldahl 0.83 mg/L
311210000020-05 7/2/2008 Nitrogen, Kjeldahl 0.74 mg/L
311210000020-01S 11/1/1999 Nitrogen, Kjeldahl 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-01S 5/1/2000 Nitrogen, Kjeldahl 0.4 mg/L
311210000020-01S 7/31/2000 Nitrogen, Kjeldahl 0.66 mg/L
311210000020-01S 11/13/2002 Nitrogen, Kjeldahl 0.54 mg/L
311210000020-01S 2/11/2003 Nitrogen, Kjeldahl 0.43 mg/L
311210000020-01S 5/13/2003 Nitrogen, Kjeldahl 0.65 mg/L
311210000020-01S 8/12/2003 Nitrogen, Kjeldahl 0.89 mg/L
311210000020-01S 10/5/2004 Nitrogen, Kjeldahl 0.88 mg/L
311210000020-01S 1/17/2005 Nitrogen, Kjeldahl 0.5 mg/L
311210000020-01S 4/20/2005 Nitrogen, Kjeldahl 0.65 mg/L
311210000020-01S 7/11/2005 Nitrogen, Kjeldahl 0.62 mg/L
311210000020-01S 10/2/2007 Nitrogen, Kjeldahl 0.66 mg/L
311210000020-01S 1/7/2008 Nitrogen, Kjeldahl 0.59 mg/L
311210000020-01S 4/2/2008 Nitrogen, Kjeldahl 0.67 mg/L
311210000020-01S 7/2/2008 Nitrogen, Kjeldahl 0.57 mg/L
311210000020-01B 11/13/2002 Nitrogen, Kjeldahl 0.4 mg/L
311210000020-01B 11/1/1999 Nitrogen, Kjeldahl 0.69 mg/L
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01B 5/13/2003 Nitrogen, Kjeldahl 0.73 mg/L
311210000020-01B 2/11/2003 Nitrogen, Kjeldahl 0.47 mg/L
311210000020-01B 8/12/2003 Nitrogen, Kjeldahl 151 mg/L
311210000020-01B 2/1/2000 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-01B 7/31/2000 Nitrogen, Kjeldahl 0.51 mg/L
311210000020-01B 5/1/2000 Nitrogen, Kjeldahl 0.48 mg/L
311210000020-01B 10/5/2004 Nitrogen, Kjeldahl 0.91 mg/L
311210000020-01B 1/17/2005 Nitrogen, Kjeldahl 0.5 mg/L
311210000020-02 11/13/2002 Nitrogen, Kjeldahl 0.64 mg/L
311210000020-02 11/1/1999 Nitrogen, Kjeldahl 0.56 mg/L
311210000020-02 5/13/2003 Nitrogen, Kjeldahl 0.67 mg/L
311210000020-02 2/11/2003 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-02 8/12/2003 Nitrogen, Kjeldahl 0.98 mg/L
311210000020-02 2/1/2000 Nitrogen, Kjeldahl 0.63 mg/L
311210000020-02 7/31/2000 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-02 5/1/2000 Nitrogen, Kjeldahl 0.35 mg/L
311210000020-02 10/5/2004 Nitrogen, Kjeldahl 0.87 mg/L
311210000020-02 4/20/2005 Nitrogen, Kjeldahl 0.85 mg/L
311210000020-02 1/17/2005 Nitrogen, Kjeldahl 0.56 mg/L
311210000020-02 7/11/2005 Nitrogen, Kjeldahl 0.78 mg/L
311210000020-02 10/2/2007 Nitrogen, Kjeldahl 0.68 mg/L
311210000020-02 1/7/2008 Nitrogen, Kjeldahl 0.48 mg/L
311210000020-02 7/2/2008 Nitrogen, Kjeldahl 0.53 mg/L
311210000020-02 4/2/2008 Nitrogen, Kjeldahl 0.54 mg/L
311210000020-03 11/13/2002 Nitrogen, Kjeldahl 0.58 mg/L
311210000020-03 5/13/2003 Nitrogen, Kjeldahl 0.6 mg/L
311210000020-03 2/11/2003 Nitrogen, Kjeldahl 0.33 mg/L
311210000020-03 8/12/2003 Nitrogen, Kjeldahl 0.99 mg/L
311210000020-03 2/1/2000 Nitrogen, Kjeldahl 0.53 mg/L
311210000020-03 7/31/2000 Nitrogen, Kjeldahl 0.57 mg/L
311210000020-03 5/1/2000 Nitrogen, Kjeldahl 0.35 mg/L
311210000020-03 10/5/2004 Nitrogen, Kjeldahl 0.79 mg/L
311210000020-03 4/20/2005 Nitrogen, Kjeldahl 0.73 mg/L
311210000020-03 1/17/2005 Nitrogen, Kjeldahl 0.52 mg/L
311210000020-03 7/11/2005 Nitrogen, Kjeldahl 0.73 mg/L
311210000020-03 10/2/2007 Nitrogen, Kjeldahl 0.69 mg/L
311210000020-03 1/7/2008 Nitrogen, Kjeldahl 0.51 mg/L
311210000020-03 7/2/2008 Nitrogen, Kjeldahl 0.54 mg/L
311210000020-03 4/2/2008 Nitrogen, Kjeldahl 0.66 mg/L
311210000020-04 11/13/2002 Nitrogen, Kjeldahl 0.58 mg/L
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-04 5/13/2003 Nitrogen, Kjeldahl 0.68 mg/L
311210000020-04 2/11/2003 Nitrogen, Kjeldahl 0.43 mg/L
311210000020-04 8/12/2003 Nitrogen, Kjeldahl 0.83 mg/L
311210000020-04 2/1/2000 Nitrogen, Kjeldahl 0.46 mg/L
311210000020-04 7/31/2000 Nitrogen, Kjeldahl 0.73 mg/L
311210000020-04 5/1/2000 Nitrogen, Kjeldahl 0.58 mg/L
311210000020-04 10/5/2004 Nitrogen, Kjeldahl 0.95 mg/L
311210000020-04 4/20/2005 Nitrogen, Kjeldahl 0.79 mg/L
311210000020-04 1/17/2005 Nitrogen, Kjeldahl 0.82 mg/L
311210000020-04 7/11/2005 Nitrogen, Kjeldahl 0.75 mg/L
311210000020-04 10/2/2007 Nitrogen, Kjeldahl 0.9 mg/L
311210000020-04 1/7/2008 Nitrogen, Kjeldahl 0.63 mg/L
311210000020-04 7/2/2008 Nitrogen, Kjeldahl 0.62 mg/L
311210000020-04 4/2/2008 Nitrogen, Kjeldahl 0.85 mg/L
311210000020-01S 11/1/1999 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Nitrate as N 0.19 mg/L
311210000020-01S 5/1/2000 Nitrogen, Nitrate as N 0.05 mg/L
311210000020-01S 7/31/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 11/13/2002 Nitrogen, Nitrate as N 0.18 mg/L
311210000020-01S 2/11/2003 Nitrogen, Nitrate as N 0.16 mg/L
311210000020-01S 5/13/2003 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-01S 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-05 11/13/2002 Nitrogen, Nitrate as N 0.13 mg/L
311210000020-05 2/11/2003 Nitrogen, Nitrate as N 0.14 mg/L
311210000020-05 5/13/2003 Nitrogen, Nitrate as N 0.05 mg/L
311210000020-05 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-05 10/5/2004 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-05 1/17/2005 Nitrogen, Nitrate as N 0.13 mg/L
311210000020-01S 11/1/1999 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Nitrate as N 0.19 mg/L
311210000020-01S 5/1/2000 Nitrogen, Nitrate as N 0.05 mg/L
311210000020-01S 7/31/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 11/13/2002 Nitrogen, Nitrate as N 0.18 mg/L
311210000020-01S 2/11/2003 Nitrogen, Nitrate as N 0.16 mg/L
311210000020-01S 5/13/2003 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-01S 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-01S 1/17/2005 Nitrogen, Nitrate as N 0.14 mg/L
311210000020-01B 11/13/2002 Nitrogen, Nitrate as N 0.18 mg/L
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Waurika Lake WQM Station Date Parameter Value | Units
311210000020-01B 11/1/1999 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01B 5/13/2003 Nitrogen, Nitrate as N 0.32 mg/L
311210000020-01B 2/11/2003 Nitrogen, Nitrate as N 0.16 mg/L
311210000020-01B 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-01B 2/1/2000 Nitrogen, Nitrate as N 0.19 mg/L
311210000020-01B 7/31/2000 Nitrogen, Nitrate as N 0.16 mg/L
311210000020-01B 5/1/2000 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-01B 10/5/2004 Nitrogen, Nitrate as N 0.07 mg/L
311210000020-01B 1/17/2005 Nitrogen, Nitrate as N 0.14 mg/L
311210000020-02 11/13/2002 Nitrogen, Nitrate as N 0.19 mg/L
311210000020-02 11/1/1999 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-02 5/13/2003 Nitrogen, Nitrate as N 0.05 mg/L
311210000020-02 2/11/2003 Nitrogen, Nitrate as N 0.15 mg/L
311210000020-02 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-02 2/1/2000 Nitrogen, Nitrate as N 0.18 mg/L
311210000020-02 7/31/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-02 5/1/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-02 10/5/2004 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-02 1/17/2005 Nitrogen, Nitrate as N 0.13 mg/L
311210000020-03 11/13/2002 Nitrogen, Nitrate as N 0.15 mg/L
311210000020-03 5/13/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-03 2/11/2003 Nitrogen, Nitrate as N 0.1 mg/L
311210000020-03 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-03 2/1/2000 Nitrogen, Nitrate as N 0.16 mg/L
311210000020-03 7/31/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-03 5/1/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-03 10/5/2004 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-03 1/17/2005 Nitrogen, Nitrate as N 0.14 mg/L
311210000020-04 11/13/2002 Nitrogen, Nitrate as N 0.12 mg/L
311210000020-04 5/13/2003 Nitrogen, Nitrate as N 0.06 mg/L
311210000020-04 2/11/2003 Nitrogen, Nitrate as N 0.17 mg/L
311210000020-04 8/12/2003 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-04 2/1/2000 Nitrogen, Nitrate as N 0.06 mg/L
311210000020-04 7/31/2000 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-04 5/1/2000 Nitrogen, Nitrate as N <0.05 mg/L
311210000020-04 10/5/2004 Nitrogen, Nitrate as N <0.05 | mg/L
311210000020-04 1/17/2005 Nitrogen, Nitrate as N 0.23 mg/L
311210000020-01S 4/20/2005 | Nitrogen, Nitrate/Nitrite as N 0.1 mg/L
311210000020-01S 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-01S 10/2/2007 | Nitrogen, Nitrate/Nitrite as N 0.24 mg/L
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311210000020-01S 1/7/2008 Nitrogen, Nitrate/Nitrite as N 0.23 mg/L
311210000020-01S 4/2/2008 Nitrogen, Nitrate/Nitrite as N 0.05 mg/L
311210000020-01S 7/2/2008 Nitrogen, Nitrate/Nitrite as N 0.05 mg/L
311210000020-05 4/20/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-05 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-05 10/2/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-05 1/7/2008 | Nitrogen, Nitrate/Nitrite as N | 0.15 mg/L
311210000020-05 4/2/2008 Nitrogen, Nitrate/Nitrite as N 0.1 mg/L
311210000020-05 7/2/2008 Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-01S 4/20/2005 | Nitrogen, Nitrate/Nitrite as N 0.1 mg/L
311210000020-01S 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-01S 10/2/2007 | Nitrogen, Nitrate/Nitrite as N | 0.24 mg/L
311210000020-01S 1/7/2008 Nitrogen, Nitrate/Nitrite as N 0.23 mg/L
311210000020-01S 4/2/2008 | Nitrogen, Nitrate/Nitrite as N | 0.05 mg/L
311210000020-01S 7/2/2008 | Nitrogen, Nitrate/Nitrite as N | 0.05 mg/L
311210000020-02 4/20/2005 | Nitrogen, Nitrate/Nitrite as N 0.06 mg/L
311210000020-02 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-02 10/2/2007 | Nitrogen, Nitrate/Nitrite as N 0.18 mg/L
311210000020-02 1/7/2008 | Nitrogen, Nitrate/Nitrite as N | 0.22 mg/L
311210000020-02 7/2/2008 Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-02 4/2/2008 Nitrogen, Nitrate/Nitrite as N 0.09 mg/L
311210000020-03 4/20/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-03 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-03 10/2/2007 | Nitrogen, Nitrate/Nitrite as N | 0.15 mg/L
311210000020-03 1/7/2008 Nitrogen, Nitrate/Nitrite as N 0.17 mg/L
311210000020-03 7/2/2008 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-03 4/2/2008 | Nitrogen, Nitrate/Nitrite as N | 0.07 mg/L
311210000020-04 4/20/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-04 7/11/2005 | Nitrogen, Nitrate/Nitrite as N | <0.05 | mg/L
311210000020-04 10/2/2007 | Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-04 1/7/2008 | Nitrogen, Nitrate/Nitrite as N | 0.17 mg/L
311210000020-04 7/2/2008 Nitrogen, Nitrate/Nitrite as N | <0.05 mg/L
311210000020-04 4/2/2008 Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311210000020-01S 11/1/1999 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 5/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 11/13/2002 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
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311210000020-01S 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-05 11/13/2002 Nitrogen, Nitrite as N 0.08 mg/L
311210000020-05 2/11/2003 Nitrogen, Nitrite as N 0.07 mg/L
311210000020-05 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-05 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-05 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-05 1/17/2005 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 11/1/1999 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 5/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 11/13/2002 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01S 1/17/2005 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 11/13/2002 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 11/1/1999 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 5/1/2000 Nitrogen, Nitrite as N 0.06 mg/L
311210000020-01B 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-01B 1/17/2005 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 11/13/2002 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 11/1/1999 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 5/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-02 1/17/2005 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 11/13/2002 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 5/13/2003 Nitrogen, Nitrite as N 0.06 mg/L
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311210000020-03 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 5/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-03 1/17/2005 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 11/13/2002 Nitrogen, Nitrite as N 0.07 mg/L
311210000020-04 5/13/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 2/11/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 8/12/2003 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 2/1/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 7/31/2000 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 5/1/2000 Nitrogen, Nitrite as N 0.05 mg/L
311210000020-04 10/5/2004 Nitrogen, Nitrite as N <0.05 | mg/L
311210000020-04 1/17/2005 Nitrogen, Nitrite as N 0.06 mg/L
311210000020-01S 11/1/1999 Nitrogen, Organic 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Organic 0.46 mg/L
311210000020-01S 11/1/1999 Nitrogen, Organic 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Organic 0.46 mg/L
311210000020-01B 11/1/1999 Nitrogen, Organic 0.69 mg/L
311210000020-01B 2/1/2000 Nitrogen, Organic 0.46 mg/L
311210000020-02 11/1/1999 Nitrogen, Organic 0.56 mg/L
311210000020-02 2/1/2000 Nitrogen, Organic 0.63 mg/L
311210000020-03 2/1/2000 Nitrogen, Organic 0.53 mg/L
311210000020-04 2/1/2000 Nitrogen, Organic 0.46 mg/L
311210000020-01S 11/1/1999 Nitrogen, Total 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Total 0.65 mg/L
311210000020-01S 11/1/1999 Nitrogen, Total 0.63 mg/L
311210000020-01S 2/1/2000 Nitrogen, Total 0.65 mg/L
311210000020-01B 11/1/1999 Nitrogen, Total 0.69 mg/L
311210000020-01B 2/1/2000 Nitrogen, Total 0.65 mg/L
311210000020-02 11/1/1999 Nitrogen, Total 0.56 mg/L
311210000020-02 2/1/2000 Nitrogen, Total 0.81 mg/L
311210000020-03 2/1/2000 Nitrogen, Total 0.69 mg/L
311210000020-04 2/1/2000 Nitrogen, Total 0.52 mg/L
311210000020-01B 11/13/2002 Pheophytin A <0.1 | mg/m3
311210000020-01B 2/11/2003 Pheophytin A 4 mg/m3
311210000020-01B 5/13/2003 Pheophytin A 34 mg/m3
311210000020-01B 1/17/2005 Pheophytin A 4.89 | mg/m3
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311210000020-01B 10/5/2004 Pheophytin A 3.5 mg/m3
311210000020-01B 7/11/2005 Pheophytin A 3.89 | mg/m3
311210000020-01B 10/2/2007 Pheophytin A 3.24 | mg/m3
311210000020-01B 4/2/2008 Pheophytin A 9.89 | mg/m3
311210000020-01B 1/7/2008 Pheophytin A 3.29 | mg/m3
311210000020-01B 7/3/2008 Pheophytin A 497 | mg/m3
311210000020-02 11/13/2002 Pheophytin A 5.02 | mg/m3
311210000020-02 2/11/2003 Pheophytin A 3 mg/m3
311210000020-02 5/13/2003 Pheophytin A 3.7 mg/m3
311210000020-02 1/17/2005 Pheophytin A 8.81 | mg/m3
311210000020-02 10/5/2004 Pheophytin A 4.6 mg/m3
311210000020-02 7/11/2005 Pheophytin A 5.13 | mg/m3
311210000020-02 10/2/2007 Pheophytin A 1.25 | mg/m3
311210000020-02 4/2/2008 Pheophytin A 5.73 | mg/m3
311210000020-02 1/7/2008 Pheophytin A 3.8 mg/m3
311210000020-02 7/3/2008 Pheophytin A 5.08 | mg/m3
311210000020-03 11/13/2002 Pheophytin A 5.84 | mg/m3
311210000020-03 2/11/2003 Pheophytin A 4.3 mg/m3
311210000020-03 5/13/2003 Pheophytin A 3.4 mg/m3
311210000020-03 1/17/2005 Pheophytin A 5.21 | mg/m3
311210000020-03 10/5/2004 Pheophytin A 4.4 mg/m3
311210000020-03 7/11/2005 Pheophytin A 1.87 | mg/m3
311210000020-03 4/2/2008 Pheophytin A 7.63 | mg/m3
311210000020-03 10/2/2007 Pheophytin A 3.32 | mg/m3
311210000020-03 1/7/2008 Pheophytin A 3.86 | mg/m3
311210000020-04 11/13/2002 Pheophytin A 5.29 | mg/m3
311210000020-04 2/11/2003 Pheophytin A 4.7 mg/m3
311210000020-04 5/13/2003 Pheophytin A 4.7 mg/m3
311210000020-04 1/17/2005 Pheophytin A 1.37 | mg/m3
311210000020-04 10/5/2004 Pheophytin A 6.4 mg/m3
311210000020-04 7/11/2005 Pheophytin A 2.54 | mg/m3
311210000020-04 4/2/2008 Pheophytin A 10.4 | mg/m3
311210000020-04 10/2/2007 Pheophytin A 0.112 | mg/m3
311210000020-04 1/7/2008 Pheophytin A 4.33 | mg/m3
311210000020-04 7/3/2008 Pheophytin A 3.67 | mg/m3
311210000020-01S 11/1/1999 Phosphorous, Ortho <0.005 | mg/L
311210000020-01S 2/1/2000 Phosphorous, Ortho 0.023 mg/L
311210000020-01S 5/1/2000 Phosphorous, Ortho 0.028 mg/L
311210000020-01S 7/31/2000 Phosphorous, Ortho 0.044 mg/L
311210000020-01S 11/13/2002 Phosphorous, Ortho 0.033 mg/L
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311210000020-01S 2/11/2003 Phosphorous, Ortho 0.03 mg/L
311210000020-01S 5/13/2003 Phosphorous, Ortho 0.017 mg/L
311210000020-01S 8/12/2003 Phosphorous, Ortho 0.009 mg/L
311210000020-01S 10/5/2004 Phosphorous, Ortho 0.031 | mg/L
311210000020-01S 4/20/2005 Phosphorous, Ortho 0.035 mg/L
311210000020-01S 7/11/2005 Phosphorous, Ortho 0.024 | mg/L
311210000020-01S 10/2/2007 Phosphorous, Ortho 0.078 mg/L
311210000020-01S 1/7/2008 Phosphorous, Ortho 0.061 | mg/L
311210000020-01S 4/2/2008 Phosphorous, Ortho 0.033 | mg/L
311210000020-01S 7/2/2008 Phosphorous, Ortho 0.056 mg/L
311210000020-05 11/13/2002 Phosphorous, Ortho 0.057 | mg/L
311210000020-05 2/11/2003 Phosphorous, Ortho 0.079 mg/L
311210000020-05 5/13/2003 Phosphorous, Ortho 0.086 | mg/L
311210000020-05 8/12/2003 Phosphorous, Ortho 0.075 mg/L
311210000020-05 10/5/2004 Phosphorous, Ortho 0.087 mg/L
311210000020-05 1/17/2005 Phosphorous, Ortho 0.045 | mg/L
311210000020-05 4/20/2005 Phosphorous, Ortho 0.053 mg/L
311210000020-05 7/11/2005 Phosphorous, Ortho 0.042 | mg/L
311210000020-05 10/2/2007 Phosphorous, Ortho 0.056 mg/L
311210000020-05 1/7/2008 Phosphorous, Ortho 0.053 mg/L
311210000020-05 4/2/2008 Phosphorous, Ortho 0.063 mg/L
311210000020-05 7/2/2008 Phosphorous, Ortho 0.107 mg/L
311210000020-01S 11/1/1999 Phosphorous, Ortho <0.005 | mg/L
311210000020-01S 2/1/2000 Phosphorous, Ortho 0.023 mg/L
311210000020-01S 5/1/2000 Phosphorous, Ortho 0.028 | mg/L
311210000020-01S 7/31/2000 Phosphorous, Ortho 0.044 mg/L
311210000020-01S 11/13/2002 Phosphorous, Ortho 0.033 mg/L
311210000020-01S 2/11/2003 Phosphorous, Ortho 0.03 mg/L
311210000020-01S 5/13/2003 Phosphorous, Ortho 0.017 mg/L
311210000020-01S 8/12/2003 Phosphorous, Ortho 0.009 | mg/L
311210000020-01S 10/5/2004 Phosphorous, Ortho 0.031 mg/L
311210000020-01S 1/17/2005 Phosphorous, Ortho 0.047 | mg/L
311210000020-01S 4/20/2005 Phosphorous, Ortho 0.035 | mg/L
311210000020-01S 7/11/2005 Phosphorous, Ortho 0.024 | mg/L
311210000020-01S 10/2/2007 Phosphorous, Ortho 0.078 mg/L
311210000020-01S 1/7/2008 Phosphorous, Ortho 0.061 mg/L
311210000020-01S 4/2/2008 Phosphorous, Ortho 0.033 mg/L
311210000020-01S 7/2/2008 Phosphorous, Ortho 0.056 mg/L
311210000020-01B 11/13/2002 Phosphorous, Ortho 0.033 mg/L
311210000020-01B 11/1/1999 Phosphorous, Ortho 0.057 mg/L
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311210000020-01B 5/13/2003 Phosphorous, Ortho 0.077 | mg/L
311210000020-01B 2/11/2003 Phosphorous, Ortho 0.061 mg/L
311210000020-01B 8/12/2003 Phosphorous, Ortho 0.168 mg/L
311210000020-01B 2/1/2000 Phosphorous, Ortho 0.031 | mg/L
311210000020-01B 7/31/2000 Phosphorous, Ortho 0.087 mg/L
311210000020-01B 5/1/2000 Phosphorous, Ortho 0.042 | mg/L
311210000020-01B 10/5/2004 Phosphorous, Ortho 0.046 mg/L
311210000020-01B 1/17/2005 Phosphorous, Ortho 0.047 | mg/L
311210000020-02 11/13/2002 Phosphorous, Ortho 0.033 | mg/L
311210000020-02 11/1/1999 Phosphorous, Ortho 0.041 | mg/L
311210000020-02 5/13/2003 Phosphorous, Ortho 0.017 | mg/L
311210000020-02 2/11/2003 Phosphorous, Ortho 0.025 mg/L
311210000020-02 8/12/2003 Phosphorous, Ortho 0.01 mg/L
311210000020-02 2/1/2000 Phosphorous, Ortho 0.03 mg/L
311210000020-02 7/31/2000 Phosphorous, Ortho 0.045 mg/L
311210000020-02 5/1/2000 Phosphorous, Ortho 0.017 mg/L
311210000020-02 10/5/2004 Phosphorous, Ortho 0.022 mg/L
311210000020-02 4/20/2005 Phosphorous, Ortho 0.029 | mg/L
311210000020-02 1/17/2005 Phosphorous, Ortho 0.045 mg/L
311210000020-02 7/11/2005 Phosphorous, Ortho 0.013 | mg/L
311210000020-02 10/2/2007 Phosphorous, Ortho 0.072 | mg/L
311210000020-02 1/7/2008 Phosphorous, Ortho 0.058 mg/L
311210000020-02 7/2/2008 Phosphorous, Ortho 0.047 mg/L
311210000020-02 4/2/2008 Phosphorous, Ortho 0.047 mg/L
311210000020-03 11/13/2002 Phosphorous, Ortho 0.029 | mg/L
311210000020-03 5/13/2003 Phosphorous, Ortho 0.02 mg/L
311210000020-03 2/11/2003 Phosphorous, Ortho 0.028 mg/L
311210000020-03 8/12/2003 Phosphorous, Ortho 0.017 | mg/L
311210000020-03 2/1/2000 Phosphorous, Ortho 0.024 | mg/L
311210000020-03 7/31/2000 Phosphorous, Ortho 0.033 | mg/L
311210000020-03 5/1/2000 Phosphorous, Ortho 0.014 | mg/L
311210000020-03 10/5/2004 Phosphorous, Ortho 0.023 | mg/L
311210000020-03 4/20/2005 Phosphorous, Ortho 0.018 | mg/L
311210000020-03 1/17/2005 Phosphorous, Ortho 0.047 mg/L
311210000020-03 7/11/2005 Phosphorous, Ortho 0.007 mg/L
311210000020-03 10/2/2007 Phosphorous, Ortho 0.07 mg/L
311210000020-03 1/7/2008 Phosphorous, Ortho 0.049 mg/L
311210000020-03 712/2008 Phosphorous, Ortho 0.047 mg/L
311210000020-03 4/2/2008 Phosphorous, Ortho 0.038 mg/L
311210000020-04 11/13/2002 Phosphorous, Ortho 0.055 mg/L
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311210000020-04 5/13/2003 Phosphorous, Ortho 0.083 | mg/L
311210000020-04 2/11/2003 Phosphorous, Ortho 0.074 | mg/L
311210000020-04 8/12/2003 Phosphorous, Ortho 0.073 mg/L
311210000020-04 2/1/2000 Phosphorous, Ortho 0.032 mg/L
311210000020-04 7/31/2000 Phosphorous, Ortho 0.063 mg/L
311210000020-04 5/1/2000 Phosphorous, Ortho 0.049 mg/L
311210000020-04 10/5/2004 Phosphorous, Ortho 0.076 mg/L
311210000020-04 4/20/2005 Phosphorous, Ortho 0.015 | mg/L
311210000020-04 1/17/2005 Phosphorous, Ortho 0.191 | mg/L
311210000020-04 7/11/2005 Phosphorous, Ortho 0.019 mg/L
311210000020-04 10/2/2007 Phosphorous, Ortho 0.069 | mg/L
311210000020-04 1/7/2008 Phosphorous, Ortho 0.049 mg/L
311210000020-04 7/2/2008 Phosphorous, Ortho 0.081 mg/L
311210000020-04 4/2/2008 Phosphorous, Ortho 0.064 mg/L
311210000020-01S 11/1/1999 Phosphorous, Total 0.097 mg/L
311210000020-01S 2/1/2000 Phosphorous, Total 0.071 | mg/L
311210000020-01S 5/1/2000 Phosphorous, Total 0.078 | mg/L
311210000020-01S 7/31/2000 Phosphorous, Total 0.122 mg/L
311210000020-01S 11/13/2002 Phosphorous, Total 0.048 | mg/L
311210000020-01S 2/11/2003 Phosphorous, Total 0.051 mg/L
311210000020-01S 5/13/2003 Phosphorous, Total 0.048 | mg/L
311210000020-01S 8/12/2003 Phosphorous, Total 0.062 mg/L
311210000020-01S 10/5/2004 Phosphorous, Total 0.066 mg/L
311210000020-01S 4/20/2005 Phosphorous, Total 0.067 | mg/L
311210000020-01S 7/11/2005 Phosphorous, Total 0.076 mg/L
311210000020-01S 10/2/2007 Phosphorous, Total 0.105 | mg/L
311210000020-01S 1/7/2008 Phosphorous, Total 0.074 mg/L
311210000020-01S 4/2/2008 Phosphorous, Total 0.067 | mg/L
311210000020-01S 7/2/2008 Phosphorous, Total 0.079 | mg/L
311210000020-05 11/13/2002 Phosphorous, Total 0.079 mg/L
311210000020-05 2/11/2003 Phosphorous, Total 0.09 mg/L
311210000020-05 5/13/2003 Phosphorous, Total 0.097 mg/L
311210000020-05 8/12/2003 Phosphorous, Total 0.15 mg/L
311210000020-05 10/5/2004 Phosphorous, Total 0.143 mg/L
311210000020-05 1/17/2005 Phosphorous, Total 0.075 mg/L
311210000020-05 4/20/2005 Phosphorous, Total 0.094 mg/L
311210000020-05 7/11/2005 Phosphorous, Total 0.01 mg/L
311210000020-05 10/2/2007 Phosphorous, Total 0.154 mg/L
311210000020-05 1/7/2008 Phosphorous, Total 0.087 mg/L
311210000020-05 4/2/2008 Phosphorous, Total 0.116 mg/L
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311210000020-05 7/2/2008 Phosphorous, Total 0.141 mg/L
311210000020-01S 11/1/1999 Phosphorous, Total 0.097 mg/L
311210000020-01S 2/1/2000 Phosphorous, Total 0.071 | mg/L
311210000020-01S 5/1/2000 Phosphorous, Total 0.078 | mg/L
311210000020-01S 7/31/2000 Phosphorous, Total 0.122 mg/L
311210000020-01S 11/13/2002 Phosphorous, Total 0.048 | mg/L
311210000020-01S 2/11/2003 Phosphorous, Total 0.051 mg/L
311210000020-01S 5/13/2003 Phosphorous, Total 0.048 | mg/L
311210000020-01S 8/12/2003 Phosphorous, Total 0.062 | mg/L
311210000020-01S 10/5/2004 Phosphorous, Total 0.066 mg/L
311210000020-01S 1/17/2005 Phosphorous, Total 0.074 | mg/L
311210000020-01S 4/20/2005 Phosphorous, Total 0.067 mg/L
311210000020-01S 7/11/2005 Phosphorous, Total 0.076 | mg/L
311210000020-01S 10/2/2007 Phosphorous, Total 0.105 mg/L
311210000020-01S 1/7/2008 Phosphorous, Total 0.074 mg/L
311210000020-01S 4/2/2008 Phosphorous, Total 0.067 | mg/L
311210000020-01S 7/2/2008 Phosphorous, Total 0.079 mg/L
311210000020-01B 11/13/2002 Phosphorous, Total 0.059 | mg/L
311210000020-01B 11/1/1999 Phosphorous, Total 0.081 mg/L
311210000020-01B 5/13/2003 Phosphorous, Total 0.1 mg/L
311210000020-01B 2/11/2003 Phosphorous, Total 0.122 | mg/L
311210000020-01B 8/12/2003 Phosphorous, Total 0.26 mg/L
311210000020-01B 2/1/2000 Phosphorous, Total 0.068 | mg/L
311210000020-01B 7/31/2000 Phosphorous, Total 0.142 | mg/L
311210000020-01B 5/1/2000 Phosphorous, Total 0.074 | mg/L
311210000020-01B 10/5/2004 Phosphorous, Total 0.084 mg/L
311210000020-01B 1/17/2005 Phosphorous, Total 0.075 mg/L
311210000020-02 11/13/2002 Phosphorous, Total 0.048 | mg/L
311210000020-02 11/1/1999 Phosphorous, Total 0.085 mg/L
311210000020-02 5/13/2003 Phosphorous, Total 0.047 | mg/L
311210000020-02 2/11/2003 Phosphorous, Total 0.049 mg/L
311210000020-02 8/12/2003 Phosphorous, Total 0.064 | mg/L
311210000020-02 2/1/2000 Phosphorous, Total 0.069 mg/L
311210000020-02 7/31/2000 Phosphorous, Total 0.111 mg/L
311210000020-02 5/1/2000 Phosphorous, Total 0.061 mg/L
311210000020-02 10/5/2004 Phosphorous, Total 0.065 mg/L
311210000020-02 4/20/2005 Phosphorous, Total 0.071 mg/L
311210000020-02 1/17/2005 Phosphorous, Total 0.076 mg/L
311210000020-02 7/11/2005 Phosphorous, Total 0.074 mg/L
311210000020-02 10/2/2007 Phosphorous, Total 0.094 mg/L
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311210000020-02 1/7/2008 Phosphorous, Total 0.075 mg/L
311210000020-02 7/2/2008 Phosphorous, Total 0.071 | mg/L
311210000020-02 4/2/2008 Phosphorous, Total 0.063 mg/L
311210000020-03 11/13/2002 Phosphorous, Total 0.045 | mg/L
311210000020-03 5/13/2003 Phosphorous, Total 0.05 mg/L
311210000020-03 2/11/2003 Phosphorous, Total 0.055 | mg/L
311210000020-03 8/12/2003 Phosphorous, Total 0.084 | mg/L
311210000020-03 2/1/2000 Phosphorous, Total 0.065 mg/L
311210000020-03 7/31/2000 Phosphorous, Total 0.12 mg/L
311210000020-03 5/1/2000 Phosphorous, Total 0.069 mg/L
311210000020-03 10/5/2004 Phosphorous, Total 0.072 | mg/L
311210000020-03 4/20/2005 Phosphorous, Total 0.072 mg/L
311210000020-03 1/17/2005 Phosphorous, Total 0.077 | mg/L
311210000020-03 7/11/2005 Phosphorous, Total 0.052 mg/L
311210000020-03 10/2/2007 Phosphorous, Total 0.105 mg/L
311210000020-03 1/7/2008 Phosphorous, Total 0.074 mg/L
311210000020-03 7/2/2008 Phosphorous, Total 0.071 mg/L
311210000020-03 4/2/2008 Phosphorous, Total 0.066 mg/L
311210000020-04 11/13/2002 Phosphorous, Total 0.071 mg/L
311210000020-04 5/13/2003 Phosphorous, Total 0.095 | mg/L
311210000020-04 2/11/2003 Phosphorous, Total 0.084 | mg/L
311210000020-04 8/12/2003 Phosphorous, Total 0.126 mg/L
311210000020-04 2/1/2000 Phosphorous, Total 0.087 mg/L
311210000020-04 7/31/2000 Phosphorous, Total 0.227 mg/L
311210000020-04 5/1/2000 Phosphorous, Total 0.113 mg/L
311210000020-04 10/5/2004 Phosphorous, Total 0.122 mg/L
311210000020-04 4/20/2005 Phosphorous, Total 0.068 mg/L
311210000020-04 1/17/2005 Phosphorous, Total 0.223 | mg/L
311210000020-04 7/11/2005 Phosphorous, Total 0.073 mg/L
311210000020-04 10/2/2007 Phosphorous, Total 0.131 | mg/L
311210000020-04 1/7/2008 Phosphorous, Total 0.078 mg/L
311210000020-04 7/2/2008 Phosphorous, Total 0.112 mg/L
311210000020-04 4/2/2008 Phosphorous, Total 0.13 mg/L
311210000020-01S 7/11/2005 Secchi Depth 120 cm
311210000020-05 10/5/2004 Secchi Depth 26 cm
311210000020-05 1/17/2005 Secchi Depth 60 cm
311210000020-05 4/20/2005 Secchi Depth 40 cm
311210000020-05 7/11/2005 Secchi Depth 34 cm
311210000020-01S 10/5/2004 Secchi Depth 95 cm
311210000020-01S 1/17/2005 Secchi Depth 64 cm
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311210000020-01S 4/20/2005 Secchi Depth 70 cm
311210000020-01S 7/11/2005 Secchi Depth 120 cm
311210000020-01B 10/5/2004 Secchi Depth 95 cm
311210000020-01B 1/17/2005 Secchi Depth 64 cm
311210000020-02 10/5/2004 Secchi Depth 79 cm
311210000020-02 4/20/2005 Secchi Depth 50 cm
311210000020-02 1/17/2005 Secchi Depth 65 cm
311210000020-02 7/11/2005 Secchi Depth 83 cm
311210000020-03 10/5/2004 Secchi Depth 68 cm
311210000020-03 4/20/2005 Secchi Depth 60 cm
311210000020-03 1/17/2005 Secchi Depth 60 cm
311210000020-03 7/11/2005 Secchi Depth 64 cm
311210000020-04 10/5/2004 Secchi Depth 32 cm
311210000020-04 4/20/2005 Secchi Depth 50 cm
311210000020-04 1/17/2005 Secchi Depth 15 cm
311210000020-04 7/11/2005 Secchi Depth 54 cm
311210000020-01S 11/1/1999 Solids, Suspended 12 mg/L
311210000020-01S 2/1/2000 Solids, Suspended 7 mg/L
311210000020-01S 5/1/2000 Solids, Suspended 12 mg/L
311210000020-01S 7/31/2000 Solids, Suspended 18 mg/L
311210000020-01S 11/1/1999 Solids, Suspended 12 mg/L
311210000020-01S 2/1/2000 Solids, Suspended 7 mg/L
311210000020-01S 5/1/2000 Solids, Suspended 12 mg/L
311210000020-01S 7/31/2000 Solids, Suspended 18 mg/L
311210000020-01B 11/1/1999 Solids, Suspended 28 mg/L
311210000020-01B 2/1/2000 Solids, Suspended 5 mg/L
311210000020-01B 7/31/2000 Solids, Suspended 14 mg/L
311210000020-01B 5/1/2000 Solids, Suspended 12 mg/L
311210000020-02 11/1/1999 Solids, Suspended 26 mg/L
311210000020-02 2/1/2000 Solids, Suspended 4 mg/L
311210000020-02 7/31/2000 Solids, Suspended 12 mg/L
311210000020-02 5/1/2000 Solids, Suspended 8 mg/L
311210000020-03 2/1/2000 Solids, Suspended 3 mg/L
311210000020-03 7/31/2000 Solids, Suspended 16 mg/L
311210000020-03 5/1/2000 Solids, Suspended 14 mg/L
311210000020-04 2/1/2000 Solids, Suspended 11 mg/L
311210000020-04 7/31/2000 Solids, Suspended 26 mg/L
311210000020-04 5/1/2000 Solids, Suspended 21 mg/L
311210000020-01S 4/20/2005 Turbidity, Field 10 NTU
311210000020-01S 7/11/2005 Turbidity, Field 5 NTU
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311210000020-05 10/5/2004 Turbidity, Field 61 NTU
311210000020-05 1/17/2005 Turbidity, Field 11 NTU
311210000020-05 4/20/2005 Turbidity, Field 32 NTU
311210000020-05 7/11/2005 Turbidity, Field 21 NTU
311210000020-01S 10/5/2004 Turbidity, Field 10 NTU
311210000020-01S 1/17/2005 Turbidity, Field 14 NTU
311210000020-01S 4/20/2005 Turbidity, Field 10 NTU
311210000020-01S 7/11/2005 Turbidity, Field 5 NTU
311210000020-01B 10/5/2004 Turbidity, Field 10 NTU
311210000020-01B 1/17/2005 Turbidity, Field 14 NTU
311210000020-02 10/5/2004 Turbidity, Field 9 NTU
311210000020-02 4/20/2005 Turbidity, Field 17 NTU
311210000020-02 1/17/2005 Turbidity, Field 10 NTU
311210000020-02 7/11/2005 Turbidity, Field 8 NTU
311210000020-03 10/5/2004 Turbidity, Field 13 NTU
311210000020-03 4/20/2005 Turbidity, Field 15 NTU
311210000020-03 1/17/2005 Turbidity, Field 13 NTU
311210000020-03 7/11/2005 Turbidity, Field 11 NTU
311210000020-04 10/5/2004 Turbidity, Field 47 NTU
311210000020-04 4/20/2005 Turbidity, Field 18 NTU
311210000020-04 1/17/2005 Turbidity, Field 94 NTU
311210000020-04 7/11/2005 Turbidity, Field 13 NTU
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Appendix B, Table-3: Ambient Water Quality Data for Lake Ellsworth, 19982009

Lake Ellsworth WQM Station Date Parameter Value Units
311300030020-01B 8/12/2002 Corrected Chlorophyll-a 10.51 | mg/m3
311300030020-01B 4/14/2004 Corrected Chlorophyll-a 3.2 mg/m3
311300030020-01B 7/14/2004 Corrected Chlorophyll-a 16 mg/m3
311300030020-01B 10/25/2006 Corrected Chlorophyll-a 15.2 mg/m3
311300030020-01B 4/30/2007 Corrected Chlorophyll-a 4.81 mg/m3
311300030020-01B 7/25/2007 Corrected Chlorophyll-a 21.93 | mg/m3
311300030020-01B 10/29/2008 Corrected Chlorophyll-a 7.45 mg/m3
311300030020-01S 8/12/2002 Corrected Chlorophyll-a 10.31 | mg/m3
311300030020-01S 10/22/2003 Corrected Chlorophyll-a 6.1 mg/m3
311300030020-01S 10/22/2003 Corrected Chlorophyll-a 6.3 mg/m3
311300030020-01S 1/14/2004 Corrected Chlorophyll-a 8.6 mg/m3
311300030020-01S 1/14/2004 Corrected Chlorophyll-a 8.5 mg/m3
311300030020-01S 1/14/2004 Corrected Chlorophyll-a 8.2 mg/m3
311300030020-01S 4/14/2004 Corrected Chlorophyll-a 3.8 mg/m3
311300030020-01S 4/14/2004 Corrected Chlorophyll-a 4.1 mg/m3
311300030020-01S 7/14/2004 Corrected Chlorophyll-a 9.9 mg/m3
311300030020-01S 7/14/2004 Corrected Chlorophyll-a 12.9 mg/m3
311300030020-01S 10/25/2006 Corrected Chlorophyll-a 16.2 mg/m3
311300030020-01S 10/25/2006 Corrected Chlorophyll-a 11 mg/m3
311300030020-01S 4/30/2007 Corrected Chlorophyll-a 6.5 mg/m3
311300030020-01S 4/30/2007 Corrected Chlorophyll-a <0.1 mg/m3
311300030020-01S 7/25/2007 Corrected Chlorophyll-a 18.4 mg/m3
311300030020-01S 7/25/2007 Corrected Chlorophyll-a 6.97 mg/m3
311300030020-01S 7/25/2007 Corrected Chlorophyll-a 16.59 mg/m3
311300030020-01S 10/29/2008 Corrected Chlorophyll-a 6.39 mg/m3
311300030020-01S 10/29/2008 Corrected Chlorophyll-a 7.45 mg/m3

311300030020-02 8/12/2002 Corrected Chlorophyll-a 16.49 mg/m3
311300030020-02 10/22/2003 Corrected Chlorophyll-a 4.8 mg/m3
311300030020-02 1/14/2004 Corrected Chlorophyll-a 4.8 mg/m3
311300030020-02 4/14/2004 Corrected Chlorophyll-a <0.1 mg/m3
311300030020-02 7/14/2004 Corrected Chlorophyll-a 21.9 mg/m3
311300030020-02 10/25/2006 Corrected Chlorophyll-a 24.3 mg/m3
311300030020-02 1/30/2007 Corrected Chlorophyll-a 4.89 mg/m3
311300030020-02 4/30/2007 Corrected Chlorophyll-a 10.5 mg/m3
311300030020-02 7/25/2007 Corrected Chlorophyll-a 19.71 | mg/m3
311300030020-02 10/29/2008 Corrected Chlorophyll-a 8.74 mg/m3
311300030020-02 2/2/2009 Corrected Chlorophyll-a 8.52 mg/m3
311300030020-02 8/4/2009 Corrected Chlorophyll-a 18.5 mg/m3
311300030020-03 8/12/2002 Corrected Chlorophyll-a 1454 | mg/m3
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311300030020-03 10/22/2003 Corrected Chlorophyll-a 15.2 mg/m3
311300030020-03 1/14/2004 Corrected Chlorophyll-a 6.8 mg/m3
311300030020-03 4/14/2004 Corrected Chlorophyll-a 2.6 mg/m3
311300030020-03 7/14/2004 Corrected Chlorophyll-a 38.2 mg/m3
311300030020-03 10/25/2006 Corrected Chlorophyll-a 28.8 mg/m3
311300030020-03 1/30/2007 Corrected Chlorophyll-a 4.34 mg/m3
311300030020-03 4/30/2007 Corrected Chlorophyll-a 14 mg/m3
311300030020-03 7/25/2007 Corrected Chlorophyll-a 21.44 | mg/m3
311300030020-03 10/29/2008 Corrected Chlorophyll-a 13.6 mg/m3
311300030020-03 2/2/2009 Corrected Chlorophyll-a 7.95 mg/m3
311300030020-03 8/4/2009 Corrected Chlorophyll-a 18.8 mg/m3
311300030020-04 8/12/2002 Corrected Chlorophyll-a 14.9 mg/m3
311300030020-04 10/22/2003 Corrected Chlorophyll-a 5.6 mg/m3
311300030020-04 1/14/2004 Corrected Chlorophyll-a 5.1 mg/m3
311300030020-04 4/14/2004 Corrected Chlorophyll-a 4.6 mg/m3
311300030020-04 7/14/2004 Corrected Chlorophyll-a 16.4 mg/m3
311300030020-04 10/25/2006 Corrected Chlorophyll-a 235 mg/m3
311300030020-04 1/30/2007 Corrected Chlorophyll-a 4.26 mg/m3
311300030020-04 4/30/2007 Corrected Chlorophyll-a 11.2 mg/m3
311300030020-04 10/29/2008 Corrected Chlorophyll-a 12.5 mg/m3
311300030020-04 2/2/2009 Corrected Chlorophyll-a 7.91 mg/m3
311300030020-04 8/4/2009 Corrected Chlorophyll-a 21.6 mg/m3
311300030020-05 8/12/2002 Corrected Chlorophyll-a 15.17 mg/m3
311300030020-05 10/22/2003 Corrected Chlorophyll-a 11.1 mg/m3
311300030020-05 1/14/2004 Corrected Chlorophyll-a 5.5 mg/m3
311300030020-05 4/14/2004 Corrected Chlorophyll-a 4.2 mg/m3
311300030020-05 7/14/2004 Corrected Chlorophyll-a 32.6 mg/m3
311300030020-05 10/25/2006 Corrected Chlorophyll-a 22 mg/m3
311300030020-05 1/30/2007 Corrected Chlorophyll-a 4.1 mg/m3
311300030020-05 4/30/2007 Corrected Chlorophyll-a 17.5 mg/m3
311300030020-05 7/25/2007 Corrected Chlorophyll-a 20.02 | mg/m3
311300030020-05 10/29/2008 Corrected Chlorophyll-a 9.67 mg/m3
311300030020-05 2/2/2009 Corrected Chlorophyll-a 7.56 mg/m3
311300030020-05 8/4/2009 Corrected Chlorophyll-a 20.7 mg/m3
311300030020-01B 4/15/1998 Nitrogen, Ammonia 0.09 mg/L
311300030020-01B 7/8/1998 Nitrogen, Ammonia 0.41 mg/L
311300030020-01B 1/6/1999 Nitrogen, Ammonia 0.16 mg/L
311300030020-01B 4/12/1999 Nitrogen, Ammonia 0.08 mg/L
311300030020-01B 7/7/1999 Nitrogen, Ammonia 0.16 mg/L
311300030020-01B 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
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311300030020-01B 5/15/2002 Nitrogen, Ammonia 0.07 mg/L
311300030020-01B 8/12/2002 Nitrogen, Ammonia 0.39 mg/L
311300030020-01B 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-01B 1/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300030020-01B 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300030020-01B 7/14/2004 Nitrogen, Ammonia 0.39 mg/L
311300030020-01S 4/15/1998 Nitrogen, Ammonia 0.06 mg/L
311300030020-01S 4/15/1998 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 4/15/1998 Nitrogen, Ammonia 0.1 mg/L
311300030020-01S 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 1/6/1999 Nitrogen, Ammonia 0.12 mg/L
311300030020-01S 1/6/1999 Nitrogen, Ammonia 0.27 mg/L
311300030020-01S 4/12/1999 Nitrogen, Ammonia 0.05 mg/L
311300030020-01S 4/12/1999 Nitrogen, Ammonia 0.18 mg/L
311300030020-01S 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 7/7/1999 Nitrogen, Ammonia 0.07 mg/L
311300030020-01S 7/7/1999 Nitrogen, Ammonia 0.08 mg/L
311300030020-01S 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-01S 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-01S 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-01S 4/14/2004 Nitrogen, Ammonia 0.09 mg/L
311300030020-01S 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300030020-01S 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300030020-01S 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300030020-02 4/15/1998 Nitrogen, Ammonia 0.1 mg/L
311300030020-02 4/15/1998 Nitrogen, Ammonia 0.09 mg/L
311300030020-02 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 1/6/1999 Nitrogen, Ammonia 0.12 mg/L
311300030020-02 4/12/1999 Nitrogen, Ammonia <0.05 mg/L
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311300030020-02 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-02 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-02 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300030020-02 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300030020-03 4/15/1998 Nitrogen, Ammonia 0.07 mg/L
311300030020-03 7/8/1998 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 1/6/1999 Nitrogen, Ammonia 0.21 mg/L
311300030020-03 4/12/1999 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 7/7/1999 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-03 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-03 4/14/2004 Nitrogen, Ammonia 0.09 mg/L
311300030020-03 7/14/2004 Nitrogen, Ammonia 0.06 mg/L
311300030020-04 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-04 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-04 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-04 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-04 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-04 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-04 4/14/2004 Nitrogen, Ammonia 0.07 mg/L
311300030020-04 7/14/2004 Nitrogen, Ammonia 0.05 mg/L
311300030020-05 11/7/2001 Nitrogen, Ammonia <0.05 mg/L
311300030020-05 2/11/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-05 5/13/2002 Nitrogen, Ammonia 0.08 mg/L
311300030020-05 8/12/2002 Nitrogen, Ammonia <0.05 mg/L
311300030020-05 10/22/2003 Nitrogen, Ammonia <0.05 mg/L
311300030020-05 1/14/2004 Nitrogen, Ammonia <0.05 mg/L
311300030020-05 4/14/2004 Nitrogen, Ammonia 0.08 mg/L
311300030020-05 7/14/2004 Nitrogen, Ammonia 0.05 mg/L

311300030020-01B 4/15/1998 Nitrogen, Kjeldahl 0.84 mg/L
311300030020-01B 7/8/1998 Nitrogen, Kjeldahl RO mg/L
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311300030020-01B 1/6/1999 Nitrogen, Kjeldahl 0.34 mg/L
311300030020-01B 4/12/1999 Nitrogen, Kjeldahl 0.36 mg/L
311300030020-01B 7711999 Nitrogen, Kjeldahl 0.55 mg/L
311300030020-01B 2/11/2002 Nitrogen, Kjeldahl 0.57 mg/L
311300030020-01B 5/15/2002 Nitrogen, Kjeldahl 0.62 mg/L
311300030020-01B 8/12/2002 Nitrogen, Kjeldahl 0.74 mg/L
311300030020-01B 10/22/2003 Nitrogen, Kjeldahl 0.53 mg/L
311300030020-01B 1/14/2004 Nitrogen, Kjeldahl 0.49 mg/L
311300030020-01B 4/14/2004 Nitrogen, Kjeldahl 0.48 mg/L
311300030020-01B 7/14/2004 Nitrogen, Kjeldahl 0.97 mg/L
311300030020-01S 4/15/1998 Nitrogen, Kjeldahl 0.7 mg/L
311300030020-01S 4/15/1998 Nitrogen, Kjeldahl 0.2 mg/L
311300030020-01S 4/15/1998 Nitrogen, Kjeldahl 0.84 mg/L
311300030020-01S 7/8/1998 Nitrogen, Kjeldahl RO mg/L
311300030020-01S 7/8/1998 Nitrogen, Kjeldahl RO mg/L
311300030020-01S 1/6/1999 Nitrogen, Kjeldahl 0.36 mg/L
311300030020-01S 1/6/1999 Nitrogen, Kjeldahl 0.42 mg/L
311300030020-01S 4/12/1999 Nitrogen, Kjeldahl 0.39 mg/L
311300030020-01S 4/12/1999 Nitrogen, Kjeldahl 0.39 mg/L
311300030020-01S 7/7/1999 Nitrogen, Kjeldahl 0.52 mg/L
311300030020-01S 7/7/1999 Nitrogen, Kjeldahl 0.58 mg/L
311300030020-01S 7/7/1999 Nitrogen, Kjeldahl 0.55 mg/L
311300030020-01S 11/7/2001 Nitrogen, Kjeldahl 0.26 mg/L
311300030020-01S 11/7/2001 Nitrogen, Kjeldahl 0.28 mg/L
311300030020-01S 2/11/2002 Nitrogen, Kjeldahl 0.57 mg/L
311300030020-01S 2/11/2002 Nitrogen, Kjeldahl 0.57 mg/L
311300030020-01S 5/13/2002 Nitrogen, Kjeldahl 0.41 mg/L
311300030020-01S 5/13/2002 Nitrogen, Kjeldahl 0.44 mg/L
311300030020-01S 8/12/2002 Nitrogen, Kjeldahl 0.46 mg/L
311300030020-01S 8/12/2002 Nitrogen, Kjeldahl 0.49 mg/L
311300030020-01S 8/12/2002 Nitrogen, Kjeldahl 0.4 mg/L
311300030020-01S 10/22/2003 Nitrogen, Kjeldahl 0.62 mg/L
311300030020-01S 10/22/2003 Nitrogen, Kjeldahl 0.53 mg/L
311300030020-01S 1/14/2004 Nitrogen, Kjeldahl 0.68 mg/L
311300030020-01S 1/14/2004 Nitrogen, Kjeldahl 0.62 mg/L
311300030020-01S 4/14/2004 Nitrogen, Kjeldahl 0.37 mg/L
311300030020-01S 4/14/2004 Nitrogen, Kjeldahl 0.41 mg/L
311300030020-01S 7/14/2004 Nitrogen, Kjeldahl <0.05 mg/L
311300030020-01S 7/14/2004 Nitrogen, Kjeldahl 0.53 mg/L
311300030020-01S 10/25/2006 Nitrogen, Kjeldahl 0.68 mg/L
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311300030020-01S 10/25/2006 Nitrogen, Kjeldahl 1.01 mg/L
311300030020-01S 1/30/2007 Nitrogen, Kjeldahl 0.77 mg/L
311300030020-01S 1/30/2007 Nitrogen, Kjeldahl 0.75 mg/L
311300030020-01S 7/25/2007 Nitrogen, Kjeldahl 0.67 mg/L
311300030020-01S 7/25/2007 Nitrogen, Kjeldahl 0.58 mg/L
311300030020-01S 10/29/2008 Nitrogen, Kjeldahl 0.56 mg/L
311300030020-01S 10/29/2008 Nitrogen, Kjeldahl 0.54 mg/L
311300030020-01S 2/2/2009 Nitrogen, Kjeldahl 0.62 mg/L
311300030020-02 4/15/1998 Nitrogen, Kjeldahl 0.67 mg/L
311300030020-02 4/15/1998 Nitrogen, Kjeldahl 0.67 mg/L
311300030020-02 7/8/1998 Nitrogen, Kjeldahl RO mg/L
311300030020-02 1/6/1999 Nitrogen, Kjeldahl 0.29 mg/L
311300030020-02 4/12/1999 Nitrogen, Kjeldahl 0.41 mg/L
311300030020-02 7/7/1999 Nitrogen, Kjeldahl 0.63 mg/L
311300030020-02 11/7/2001 Nitrogen, Kjeldahl 0.36 mg/L
311300030020-02 2/11/2002 Nitrogen, Kjeldahl 0.55 mg/L
311300030020-02 5/13/2002 Nitrogen, Kjeldahl 0.42 mg/L
311300030020-02 8/12/2002 Nitrogen, Kjeldahl 0.54 mg/L
311300030020-02 10/22/2003 Nitrogen, Kjeldahl 0.6 mg/L
311300030020-02 1/14/2004 Nitrogen, Kjeldahl 0.52 mg/L
311300030020-02 4/14/2004 Nitrogen, Kjeldahl 0.29 mg/L
311300030020-02 7/14/2004 Nitrogen, Kjeldahl 0.98 mg/L
311300030020-02 10/25/2006 Nitrogen, Kjeldahl 0.76 mg/L
311300030020-02 1/30/2007 Nitrogen, Kjeldahl 0.8 mg/L
311300030020-02 4/30/2007 Nitrogen, Kjeldahl 0.65 mg/L
311300030020-02 7/25/2007 Nitrogen, Kjeldahl 0.57 mg/L
311300030020-02 10/29/2008 Nitrogen, Kjeldahl 0.56 mg/L
311300030020-02 2/2/2009 Nitrogen, Kjeldahl 0.57 mg/L
311300030020-02 5/5/2009 Nitrogen, Kjeldahl 0.7 mg/L
311300030020-03 4/15/1998 Nitrogen, Kjeldahl 0.67 mg/L
311300030020-03 7/8/1998 Nitrogen, Kjeldahl RO mg/L
311300030020-03 1/6/1999 Nitrogen, Kjeldahl 0.31 mg/L
311300030020-03 4/12/1999 Nitrogen, Kjeldahl 0.29 mg/L
311300030020-03 7/7/1999 Nitrogen, Kjeldahl 0.56 mg/L
311300030020-03 11/7/2001 Nitrogen, Kjeldahl 0.38 mg/L
311300030020-03 2/11/2002 Nitrogen, Kjeldahl 0.58 mg/L
311300030020-03 5/13/2002 Nitrogen, Kjeldahl 0.75 mg/L
311300030020-03 8/12/2002 Nitrogen, Kjeldahl 0.37 mg/L
311300030020-03 10/22/2003 Nitrogen, Kjeldahl 0.93 mg/L
311300030020-03 1/14/2004 Nitrogen, Kjeldahl 0.68 mg/L
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311300030020-03 4/14/2004 Nitrogen, Kjeldahl 0.39 mg/L
311300030020-03 7/14/2004 Nitrogen, Kjeldahl 1.25 mg/L
311300030020-03 10/25/2006 Nitrogen, Kjeldahl 1.13 mg/L
311300030020-03 1/30/2007 Nitrogen, Kjeldahl 0.75 mg/L
311300030020-03 4/30/2007 Nitrogen, Kjeldahl 0.67 mg/L
311300030020-03 7/25/2007 Nitrogen, Kjeldahl 0.65 mg/L
311300030020-03 10/29/2008 Nitrogen, Kjeldahl 0.61 mg/L
311300030020-03 2/2/2009 Nitrogen, Kjeldahl 0.59 mg/L
311300030020-03 5/5/2009 Nitrogen, Kjeldahl 0.72 mg/L
311300030020-04 11/7/2001 Nitrogen, Kjeldahl 0.35 mg/L
311300030020-04 2/11/2002 Nitrogen, Kjeldahl 0.59 mg/L
311300030020-04 5/13/2002 Nitrogen, Kjeldahl 0.42 mg/L
311300030020-04 8/12/2002 Nitrogen, Kjeldahl 0.48 mg/L
311300030020-04 10/22/2003 Nitrogen, Kjeldahl 0.66 mg/L
311300030020-04 1/14/2004 Nitrogen, Kjeldahl 0.63 mg/L
311300030020-04 4/14/2004 Nitrogen, Kjeldahl 0.32 mg/L
311300030020-04 7/14/2004 Nitrogen, Kjeldahl 0.7 mg/L
311300030020-04 10/25/2006 Nitrogen, Kjeldahl 0.72 mg/L
311300030020-04 1/30/2007 Nitrogen, Kjeldahl 0.85 mg/L
311300030020-04 4/30/2007 Nitrogen, Kjeldahl 0.69 mg/L
311300030020-04 7/25/2007 Nitrogen, Kjeldahl 0.63 mg/L
311300030020-04 10/29/2008 Nitrogen, Kjeldahl 0.62 mg/L
311300030020-04 2/2/2009 Nitrogen, Kjeldahl 0.59 mg/L
311300030020-04 5/5/2009 Nitrogen, Kjeldahl 0.69 mg/L
311300030020-05 11/7/2001 Nitrogen, Kjeldahl 0.39 mg/L
311300030020-05 2/11/2002 Nitrogen, Kjeldahl 0.56 mg/L
311300030020-05 5/13/2002 Nitrogen, Kjeldahl 0.48 mg/L
311300030020-05 8/12/2002 Nitrogen, Kjeldahl 0.4 mg/L
311300030020-05 10/22/2003 Nitrogen, Kjeldahl 0.88 mg/L
311300030020-05 1/14/2004 Nitrogen, Kjeldahl 0.63 mg/L
311300030020-05 4/14/2004 Nitrogen, Kjeldahl 0.3 mg/L
311300030020-05 7/14/2004 Nitrogen, Kjeldahl 1 mg/L
311300030020-05 10/25/2006 Nitrogen, Kjeldahl 0.99 mg/L
311300030020-05 1/30/2007 Nitrogen, Kjeldahl 0.79 mg/L
311300030020-05 4/30/2007 Nitrogen, Kjeldahl 0.7 mg/L
311300030020-05 7/25/2007 Nitrogen, Kjeldahl 0.59 mg/L
311300030020-05 10/29/2008 Nitrogen, Kjeldahl 0.6 mg/L
311300030020-05 2/2/2009 Nitrogen, Kjeldahl 0.56 mg/L
311300030020-05 5/5/2009 Nitrogen, Kjeldahl 0.69 mg/L
311300030020-01B 4/15/1998 Nitrogen, Nitrate as N 0.55 mg/L
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311300030020-01B 7/8/1998 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01B 1/6/1999 Nitrogen, Nitrate as N 0.45 mg/L
311300030020-01B 4/12/1999 Nitrogen, Nitrate as N 0.54 mg/L
311300030020-01B 7/7/1999 Nitrogen, Nitrate as N 0.28 mg/L
311300030020-01B 2/11/2002 Nitrogen, Nitrate as N 0.05 mg/L
311300030020-01B 5/15/2002 Nitrogen, Nitrate as N 0.15 mg/L
311300030020-01B 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01B 10/22/2003 Nitrogen, Nitrate as N 0.18 mg/L
311300030020-01B 1/14/2004 Nitrogen, Nitrate as N 0.32 mg/L
311300030020-01B 4/14/2004 Nitrogen, Nitrate as N 0.23 mg/L
311300030020-01B 7/14/2004 Nitrogen, Nitrate as N 0.07 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrate as N 0.55 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrate as N 0.06 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrate as N 0.56 mg/L
311300030020-01S 7/8/1998 Nitrogen, Nitrate as N 0.13 mg/L
311300030020-01S 7/8/1998 Nitrogen, Nitrate as N 0.11 mg/L
311300030020-01S 1/6/1999 Nitrogen, Nitrate as N 0.46 mg/L
311300030020-01S 1/6/1999 Nitrogen, Nitrate as N 0.23 mg/L
311300030020-01S 4/12/1999 Nitrogen, Nitrate as N 0.54 mg/L
311300030020-01S 4/12/1999 Nitrogen, Nitrate as N 0.54 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrate as N 0.2 mg/L
311300030020-01S 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 5/13/2002 Nitrogen, Nitrate as N 0.14 mg/L
311300030020-01S 5/13/2002 Nitrogen, Nitrate as N 0.14 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 10/22/2003 Nitrogen, Nitrate as N 0.17 mg/L
311300030020-01S 10/22/2003 Nitrogen, Nitrate as N 0.17 mg/L
311300030020-01S 1/14/2004 Nitrogen, Nitrate as N 0.27 mg/L
311300030020-01S 1/14/2004 Nitrogen, Nitrate as N 0.27 mg/L
311300030020-01S 4/14/2004 Nitrogen, Nitrate as N 0.21 mg/L
311300030020-01S 4/14/2004 Nitrogen, Nitrate as N 0.22 mg/L
311300030020-01S 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
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311300030020-02 4/15/1998 Nitrogen, Nitrate as N 0.53 mg/L
311300030020-02 4/15/1998 Nitrogen, Nitrate as N 0.57 mg/L
311300030020-02 7/8/1998 Nitrogen, Nitrate as N 0.05 mg/L
311300030020-02 1/6/1999 Nitrogen, Nitrate as N 0.49 mg/L
311300030020-02 4/12/1999 Nitrogen, Nitrate as N 0.57 mg/L
311300030020-02 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-02 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-02 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-02 5/13/2002 Nitrogen, Nitrate as N 0.13 mg/L
311300030020-02 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-02 10/22/2003 Nitrogen, Nitrate as N 0.13 mg/L
311300030020-02 1/14/2004 Nitrogen, Nitrate as N 0.32 mg/L
311300030020-02 4/14/2004 Nitrogen, Nitrate as N 0.21 mg/L
311300030020-02 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 4/15/1998 Nitrogen, Nitrate as N 0.61 mg/L
311300030020-03 7/8/1998 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 1/6/1999 Nitrogen, Nitrate as N 0.49 mg/L
311300030020-03 4/12/1999 Nitrogen, Nitrate as N 0.56 mg/L
311300030020-03 7/7/1999 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 2/11/2002 Nitrogen, Nitrate as N 0.05 mg/L
311300030020-03 5/13/2002 Nitrogen, Nitrate as N 0.14 mg/L
311300030020-03 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 10/22/2003 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-03 1/14/2004 Nitrogen, Nitrate as N 0.29 mg/L
311300030020-03 4/14/2004 Nitrogen, Nitrate as N 0.2 mg/L
311300030020-03 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-04 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-04 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-04 5/13/2002 Nitrogen, Nitrate as N 0.12 mg/L
311300030020-04 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-04 10/22/2003 Nitrogen, Nitrate as N 0.13 mg/L
311300030020-04 1/14/2004 Nitrogen, Nitrate as N 0.28 mg/L
311300030020-04 4/14/2004 Nitrogen, Nitrate as N 0.2 mg/L
311300030020-04 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-05 11/7/2001 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-05 2/11/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-05 5/13/2002 Nitrogen, Nitrate as N 0.13 mg/L
311300030020-05 8/12/2002 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-05 10/22/2003 Nitrogen, Nitrate as N 0.06 mg/L
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311300030020-05 1/14/2004 Nitrogen, Nitrate as N 0.3 mg/L
311300030020-05 4/14/2004 Nitrogen, Nitrate as N 0.2 mg/L
311300030020-05 7/14/2004 Nitrogen, Nitrate as N <0.05 mg/L
311300030020-01S 10/25/2006 | Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-01S 10/25/2006 | Nitrogen, Nitrate/Nitrite as N 0.19 mg/L
311300030020-01S 1/30/2007 Nitrogen, Nitrate/Nitrite as N 0.15 mg/L
311300030020-01S 1/30/2007 Nitrogen, Nitrate/Nitrite as N 0.15 mg/L
311300030020-01S 7/25/2007 Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-01S 7/25/2007 | Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-01S 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.19 mg/L
311300030020-01S 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.19 mg/L
311300030020-01S 2/2/2009 Nitrogen, Nitrate/Nitrite as N 0.28 mg/L
311300030020-02 10/25/2006 | Nitrogen, Nitrate/Nitrite as N 0.12 mg/L
311300030020-02 1/30/2007 Nitrogen, Nitrate/Nitrite as N 0.14 mg/L
311300030020-02 4/30/2007 | Nitrogen, Nitrate/Nitrite as N 0.27 mg/L
311300030020-02 7125/2007 Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-02 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.18 mg/L
311300030020-02 2/2/2009 Nitrogen, Nitrate/Nitrite as N 0.29 mg/L
311300030020-02 5/5/2009 Nitrogen, Nitrate/Nitrite as N 0.35 mg/L
311300030020-03 10/25/2006 | Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311300030020-03 1/30/2007 Nitrogen, Nitrate/Nitrite as N 0.15 mg/L
311300030020-03 4/30/2007 | Nitrogen, Nitrate/Nitrite as N 0.26 mg/L
311300030020-03 7/25/2007 | Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-03 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.15 mg/L
311300030020-03 2/2/2009 Nitrogen, Nitrate/Nitrite as N 0.28 mg/L
311300030020-03 5/5/2009 Nitrogen, Nitrate/Nitrite as N 0.37 mg/L
311300030020-04 10/25/2006 | Nitrogen, Nitrate/Nitrite as N 0.12 mg/L
311300030020-04 1/30/2007 Nitrogen, Nitrate/Nitrite as N 0.14 mg/L
311300030020-04 4/30/2007 Nitrogen, Nitrate/Nitrite as N 0.28 mg/L
311300030020-04 7/25/2007 | Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-04 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.14 mg/L
311300030020-04 2/2/2009 Nitrogen, Nitrate/Nitrite as N 0.28 mg/L
311300030020-04 5/5/2009 Nitrogen, Nitrate/Nitrite as N 0.34 mg/L
311300030020-05 10/25/2006 | Nitrogen, Nitrate/Nitrite as N 0.11 mg/L
311300030020-05 1/30/2007 | Nitrogen, Nitrate/Nitrite as N 0.15 mg/L
311300030020-05 4/30/2007 Nitrogen, Nitrate/Nitrite as N 0.25 mg/L
311300030020-05 7/25/2007 | Nitrogen, Nitrate/Nitrite as N <0.05 mg/L
311300030020-05 10/29/2008 | Nitrogen, Nitrate/Nitrite as N 0.18 mg/L
311300030020-05 2/2/2009 Nitrogen, Nitrate/Nitrite as N 0.29 mg/L
311300030020-05 5/5/2009 Nitrogen, Nitrate/Nitrite as N 0.36 mg/L
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311300030020-01B 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 7/8/1998 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-01B 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 4/12/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-01B 7/7/1999 Nitrogen, Nitrite as N 0.06 mg/L
311300030020-01B 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 5/15/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 10/22/2003 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-01B 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 1/6/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-01S 1/6/1999 Nitrogen, Nitrite as N 0.25 mg/L
311300030020-01S 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrite as N 0.06 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrite as N 0.07 mg/L
311300030020-01S 7/7/1999 Nitrogen, Nitrite as N 0.06 mg/L
311300030020-01S 11/7/2001 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-01S 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01S 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
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311300030020-01S 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 7/7/1999 Nitrogen, Nitrite as N 0.05 mg/L
311300030020-02 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-02 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 4/15/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 7/8/1998 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 1/6/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 4/12/1999 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 7/7/1999 Nitrogen, Nitrite as N 0.06 mg/L
311300030020-03 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-03 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-04 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 11/7/2001 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 2/11/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 5/13/2002 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 8/12/2002 Nitrogen, Nitrite as N <0.05 mg/L
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311300030020-05 10/22/2003 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 1/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 4/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-05 7/14/2004 Nitrogen, Nitrite as N <0.05 mg/L
311300030020-01B 4/15/1998 Nitrogen, Organic 0.75 mg/L
311300030020-01B 7/8/1998 Nitrogen, Organic RO mg/L
311300030020-01B 1/6/1999 Nitrogen, Organic 0.18 mg/L
311300030020-01B 4/12/1999 Nitrogen, Organic 0.28 mg/L
311300030020-01B 7/7/1999 Nitrogen, Organic 0.39 mg/L
311300030020-01S 4/15/1998 Nitrogen, Organic 0.64 mg/L
311300030020-01S 4/15/1998 Nitrogen, Organic 0.2 mg/L
311300030020-01S 4/15/1998 Nitrogen, Organic 0.74 mg/L
311300030020-01S 7/8/1998 Nitrogen, Organic RO mg/L
311300030020-01S 7/8/1998 Nitrogen, Organic RO mg/L
311300030020-01S 1/6/1999 Nitrogen, Organic 0.24 mg/L
311300030020-01S 1/6/1999 Nitrogen, Organic 0.15 mg/L
311300030020-01S 4/12/1999 Nitrogen, Organic 0.34 mg/L
311300030020-01S 4/12/1999 Nitrogen, Organic 0.21 mg/L
311300030020-01S 7/7/1999 Nitrogen, Organic 0.52 mg/L
311300030020-01S 7/7/1999 Nitrogen, Organic 0.51 mg/L
311300030020-01S 7/7/1999 Nitrogen, Organic 0.47 mg/L
311300030020-02 4/15/1998 Nitrogen, Organic 0.57 mg/L
311300030020-02 4/15/1998 Nitrogen, Organic 0.58 mg/L
311300030020-02 7/8/1998 Nitrogen, Organic RO mg/L
311300030020-02 1/6/1999 Nitrogen, Organic 0.17 mg/L
311300030020-02 4/12/1999 Nitrogen, Organic 0.41 mg/L
311300030020-02 7/7/1999 Nitrogen, Organic 0.63 mg/L
311300030020-03 4/15/1998 Nitrogen, Organic 0.6 mg/L
311300030020-03 7/8/1998 Nitrogen, Organic RO mg/L
311300030020-03 1/6/1999 Nitrogen, Organic 0.1 mg/L
311300030020-03 4/12/1999 Nitrogen, Organic 0.29 mg/L
311300030020-03 7/7/1999 Nitrogen, Organic 0.56 mg/L
311300030020-01B 4/15/1998 Nitrogen, Total 1.39 mg/L
311300030020-01B 7/8/1998 Nitrogen, Total RO mg/L
311300030020-01B 1/6/1999 Nitrogen, Total 0.79 mg/L
311300030020-01B 4/12/1999 Nitrogen, Total 0.95 mg/L
311300030020-01B 7/7/1999 Nitrogen, Total 0.89 mg/L
311300030020-01S 4/15/1998 Nitrogen, Total 1.25 mg/L
311300030020-01S 4/15/1998 Nitrogen, Total 0.26 mg/L
311300030020-01S 4/15/1998 Nitrogen, Total 14 mg/L
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311300030020-01S 718/1998 Nitrogen, Total RO mg/L
311300030020-01S 7/8/1998 Nitrogen, Total RO mg/L
311300030020-01S 1/6/1999 Nitrogen, Total 0.87 mg/L
311300030020-01S 1/6/1999 Nitrogen, Total 0.9 mg/L
311300030020-01S 4/12/1999 Nitrogen, Total 0.93 mg/L
311300030020-01S 4/12/1999 Nitrogen, Total 0.93 mg/L
311300030020-01S 7/7/1999 Nitrogen, Total 0.58 mg/L
311300030020-01S 7/7/1999 Nitrogen, Total 0.65 mg/L
311300030020-01S 7/7/1999 Nitrogen, Total 0.81 mg/L
311300030020-02 4/15/1998 Nitrogen, Total 1.2 mg/L
311300030020-02 4/15/1998 Nitrogen, Total 1.24 mg/L
311300030020-02 7/8/1998 Nitrogen, Total RO mg/L
311300030020-02 1/6/1999 Nitrogen, Total 0.78 mg/L
311300030020-02 4/12/1999 Nitrogen, Total 0.98 mg/L
311300030020-02 7/7/1999 Nitrogen, Total 0.68 mg/L
311300030020-03 4/15/1998 Nitrogen, Total 1.28 mg/L
311300030020-03 7/8/1998 Nitrogen, Total RO mg/L
311300030020-03 1/6/1999 Nitrogen, Total 0.8 mg/L
311300030020-03 4/12/1999 Nitrogen, Total 0.85 mg/L
311300030020-03 7/7/1999 Nitrogen, Total 0.62 mg/L
311300030020-01B 8/12/2002 Pheophytin A 1.74 mg/m3
311300030020-01B 4/14/2004 Pheophytin A 6.2 mg/m3
311300030020-01B 7/14/2004 Pheophytin A <0.1 mg/m3
311300030020-01B 10/25/2006 Pheophytin A 6.36 mg/m3
311300030020-01B 4/30/2007 Pheophytin A 0.7 mg/m3
311300030020-01B 7/25/2007 Pheophytin A 6.22 mg/m3
311300030020-01B 10/29/2008 Pheophytin A 2.52 mg/m3
311300030020-01S 8/12/2002 Pheophytin A 1.48 mg/m3
311300030020-01S 10/22/2003 Pheophytin A 1.4 mg/m3
311300030020-01S 10/22/2003 Pheophytin A 1.9 mg/m3
311300030020-01S 1/14/2004 Pheophytin A 3 mg/m3
311300030020-01S 1/14/2004 Pheophytin A 3.4 mg/m3
311300030020-01S 1/14/2004 Pheophytin A 3.5 mg/m3
311300030020-01S 4/14/2004 Pheophytin A 5.4 mg/m3
311300030020-01S 4/14/2004 Pheophytin A 5.1 mg/m3
311300030020-01S 7/14/2004 Pheophytin A <0.1 mg/m3
311300030020-01S 7/14/2004 Pheophytin A <0.1 mg/m3
311300030020-01S 10/25/2006 Pheophytin A 5.64 mg/m3
311300030020-01S 10/25/2006 Pheophytin A 3.46 mg/m3
311300030020-01S 4/30/2007 Pheophytin A <0.1 mg/m3
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311300030020-01S 4/30/2007 Pheophytin A 12.6 mg/m3
311300030020-01S 7/25/2007 Pheophytin A 4.23 mg/m3
311300030020-01S 7/25/2007 Pheophytin A 1.89 mg/m3
311300030020-01S 7/25/2007 Pheophytin A 3.78 mg/m3
311300030020-01S 10/29/2008 Pheophytin A 3.15 mg/m3
311300030020-01S 10/29/2008 Pheophytin A 2.86 mg/m3
311300030020-02 8/12/2002 Pheophytin A 2.69 mg/m3
311300030020-02 10/22/2003 Pheophytin A 1.9 mg/m3
311300030020-02 1/14/2004 Pheophytin A 1 mg/m3
311300030020-02 4/14/2004 Pheophytin A 13.7 mg/m3
311300030020-02 7/14/2004 Pheophytin A 1 mg/m3
311300030020-02 10/25/2006 Pheophytin A 8.17 mg/m3
311300030020-02 1/30/2007 Pheophytin A 3.15 mg/m3
311300030020-02 4/30/2007 Pheophytin A 1.61 mg/m3
311300030020-02 7/25/2007 Pheophytin A 3.68 | mg/m3
311300030020-02 10/29/2008 Pheophytin A 3.53 mg/m3
311300030020-02 2/2/2009 Pheophytin A 0.9 mg/m3
311300030020-02 8/4/2009 Pheophytin A 3.4 mg/m3
311300030020-03 8/12/2002 Pheophytin A 3.69 mg/m3
311300030020-03 10/22/2003 Pheophytin A 5.1 mg/m3
311300030020-03 1/14/2004 Pheophytin A 11 mg/m3
311300030020-03 4/14/2004 Pheophytin A 10.1 mg/m3
311300030020-03 7/14/2004 Pheophytin A 0.3 mg/m3
311300030020-03 10/25/2006 Pheophytin A 10.1 mg/m3
311300030020-03 1/30/2007 Pheophytin A 2.56 mg/m3
311300030020-03 4/30/2007 Pheophytin A 1.29 mg/m3
311300030020-03 7/25/2007 Pheophytin A 4.16 mg/m3
311300030020-03 10/29/2008 Pheophytin A 3.46 mg/m3
311300030020-03 2/2/2009 Pheophytin A 1 mg/m3
311300030020-03 8/4/2009 Pheophytin A 4.83 mg/m3
311300030020-04 8/12/2002 Pheophytin A 2.65 mg/m3
311300030020-04 10/22/2003 Pheophytin A 3.3 mg/m3
311300030020-04 1/14/2004 Pheophytin A 13 mg/m3
311300030020-04 4/14/2004 Pheophytin A 7.6 mg/m3
311300030020-04 7/14/2004 Pheophytin A <0.1 mg/m3
311300030020-04 10/25/2006 Pheophytin A 7.41 mg/m3
311300030020-04 1/30/2007 Pheophytin A 2.56 mg/m3
311300030020-04 4/30/2007 Pheophytin A 1.34 mg/m3
311300030020-04 10/29/2008 Pheophytin A 3.47 mg/m3
311300030020-04 2/2/2009 Pheophytin A 1.22 mg/m3
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311300030020-04 8/4/2009 Pheophytin A 3.86 mg/m3
311300030020-05 8/12/2002 Pheophytin A 3.37 mg/m3
311300030020-05 10/22/2003 Pheophytin A 4.3 mg/m3
311300030020-05 1/14/2004 Pheophytin A 0.8 mg/m3
311300030020-05 4/14/2004 Pheophytin A 7.3 mg/m3
311300030020-05 7/14/2004 Pheophytin A 2.6 mg/m3
311300030020-05 10/25/2006 Pheophytin A 33.3 mg/m3
311300030020-05 1/30/2007 Pheophytin A 3.59 mg/m3
311300030020-05 4/30/2007 Pheophytin A 0.65 mg/m3
311300030020-05 7/25/2007 Pheophytin A 3.37 mg/m3
311300030020-05 10/29/2008 Pheophytin A 3.96 mg/m3
311300030020-05 2/2/2009 Pheophytin A 1.26 mg/m3
311300030020-05 8/4/2009 Pheophytin A 5.87 mg/m3
311300030020-01B 4/15/1998 Phosphorous, Ortho 0.042 mg/L
311300030020-01B 7/8/1998 Phosphorous, Ortho 0.007 mg/L
311300030020-01B 1/6/1999 Phosphorous, Ortho 0.051 mg/L
311300030020-01B 4/12/1999 Phosphorous, Ortho 0.047 mg/L
311300030020-01B 7/7/1999 Phosphorous, Ortho 0.105 mg/L
311300030020-01B 2/11/2002 Phosphorous, Ortho 0.021 mg/L
311300030020-01B 5/15/2002 Phosphorous, Ortho 0.042 mg/L
311300030020-01B 8/12/2002 Phosphorous, Ortho 0.165 mg/L
311300030020-01B 10/22/2003 Phosphorous, Ortho 0.061 mg/L
311300030020-01B 1/14/2004 Phosphorous, Ortho 0.058 mg/L
311300030020-01B 4/14/2004 Phosphorous, Ortho 0.048 mg/L
311300030020-01B 7/14/2004 Phosphorous, Ortho 0.24 mg/L
311300030020-01S 4/15/1998 Phosphorous, Ortho 0.036 mg/L
311300030020-01S 4/15/1998 Phosphorous, Ortho <0.005 mg/L
311300030020-01S 4/15/1998 Phosphorous, Ortho 0.037 mg/L
311300030020-01S 7/8/1998 Phosphorous, Ortho 0.019 mg/L
311300030020-01S 7/8/1998 Phosphorous, Ortho 0.017 mg/L
311300030020-01S 1/6/1999 Phosphorous, Ortho 0.051 mg/L
311300030020-01S 1/6/1999 Phosphorous, Ortho 0.053 mg/L
311300030020-01S 4/12/1999 Phosphorous, Ortho 0.041 mg/L
311300030020-01S 4/12/1999 Phosphorous, Ortho 0.043 mg/L
311300030020-01S 7/7/1999 Phosphorous, Ortho 0.019 mg/L
311300030020-01S 7/7/1999 Phosphorous, Ortho 0.018 mg/L
311300030020-01S 7/7/1999 Phosphorous, Ortho 0.053 mg/L
311300030020-01S 11/7/2001 Phosphorous, Ortho 0.023 mg/L
311300030020-01S 11/7/2001 Phosphorous, Ortho 0.021 mg/L
311300030020-01S 2/11/2002 Phosphorous, Ortho 0.019 mg/L
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311300030020-01S 2/11/2002 Phosphorous, Ortho 0.022 mg/L
311300030020-01S 5/13/2002 Phosphorous, Ortho 0.038 mg/L
311300030020-01S 5/13/2002 Phosphorous, Ortho 0.038 mg/L
311300030020-01S 8/12/2002 Phosphorous, Ortho 0.007 mg/L
311300030020-01S 8/12/2002 Phosphorous, Ortho <0.005 | mg/L
311300030020-01S 8/12/2002 Phosphorous, Ortho 0.008 mg/L
311300030020-01S 10/22/2003 Phosphorous, Ortho 0.045 mg/L
311300030020-01S 10/22/2003 Phosphorous, Ortho 0.046 mg/L
311300030020-01S 1/14/2004 Phosphorous, Ortho 0.049 mg/L
311300030020-01S 1/14/2004 Phosphorous, Ortho 0.048 mg/L
311300030020-01S 4/14/2004 Phosphorous, Ortho 0.036 mg/L
311300030020-01S 4/14/2004 Phosphorous, Ortho 0.034 mg/L
311300030020-01S 7/14/2004 Phosphorous, Ortho 0.015 mg/L
311300030020-01S 7/14/2004 Phosphorous, Ortho 0.014 mg/L
311300030020-01S 10/25/2006 Phosphorous, Ortho 0.045 mg/L
311300030020-01S 10/25/2006 Phosphorous, Ortho 0.046 mg/L
311300030020-01S 1/30/2007 Phosphorous, Ortho 0.036 mg/L
311300030020-01S 1/30/2007 Phosphorous, Ortho 0.037 mg/L
311300030020-01S 7/25/2007 Phosphorous, Ortho 0.056 mg/L
311300030020-01S 7/25/2007 Phosphorous, Ortho 0.057 mg/L
311300030020-02 4/15/1998 Phosphorous, Ortho 0.039 mg/L
311300030020-02 4/15/1998 Phosphorous, Ortho 0.042 mg/L
311300030020-02 7/8/1998 Phosphorous, Ortho 0.028 mg/L
311300030020-02 1/6/1999 Phosphorous, Ortho 0.051 mg/L
311300030020-02 4/12/1999 Phosphorous, Ortho 0.042 mg/L
311300030020-02 7/7/1999 Phosphorous, Ortho 0.033 mg/L
311300030020-02 11/7/2001 Phosphorous, Ortho 0.035 mg/L
311300030020-02 2/11/2002 Phosphorous, Ortho 0.023 mg/L
311300030020-02 5/13/2002 Phosphorous, Ortho 0.046 mg/L
311300030020-02 8/12/2002 Phosphorous, Ortho 0.007 mg/L
311300030020-02 10/22/2003 Phosphorous, Ortho 0.017 mg/L
311300030020-02 1/14/2004 Phosphorous, Ortho 0.054 mg/L
311300030020-02 4/14/2004 Phosphorous, Ortho 0.039 mg/L
311300030020-02 7/14/2004 Phosphorous, Ortho 0.015 mg/L
311300030020-02 10/25/2006 Phosphorous, Ortho 0.041 mg/L
311300030020-02 1/30/2007 Phosphorous, Ortho 0.037 mg/L
311300030020-02 4/30/2007 Phosphorous, Ortho 0.056 mg/L
311300030020-02 7/25/2007 Phosphorous, Ortho 0.06 mg/L
311300030020-02 8/4/2009 Phosphorous, Ortho 0 mg/L
311300030020-03 4/15/1998 Phosphorous, Ortho 0.034 mg/L
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311300030020-03 7/8/1998 Phosphorous, Ortho 0.021 mg/L
311300030020-03 1/6/1999 Phosphorous, Ortho 0.05 mg/L
311300030020-03 4/12/1999 Phosphorous, Ortho 0.041 mg/L
311300030020-03 7/7/1999 Phosphorous, Ortho 0.033 mg/L
311300030020-03 11/7/2001 Phosphorous, Ortho 0.031 mg/L
311300030020-03 2/11/2002 Phosphorous, Ortho 0.03 mg/L
311300030020-03 5/13/2002 Phosphorous, Ortho 0.054 mg/L
311300030020-03 8/12/2002 Phosphorous, Ortho 0.015 mg/L
311300030020-03 10/22/2003 Phosphorous, Ortho 0.034 mg/L
311300030020-03 1/14/2004 Phosphorous, Ortho 0.061 mg/L
311300030020-03 4/14/2004 Phosphorous, Ortho 0.108 mg/L
311300030020-03 7/14/2004 Phosphorous, Ortho 0.021 mg/L
311300030020-03 10/25/2006 Phosphorous, Ortho 0.042 mg/L
311300030020-03 1/30/2007 Phosphorous, Ortho 0.041 mg/L
311300030020-03 4/30/2007 Phosphorous, Ortho 0.06 mg/L
311300030020-03 7/25/2007 Phosphorous, Ortho 0.051 mg/L
311300030020-03 8/4/2009 Phosphorous, Ortho 0 mg/L
311300030020-04 11/7/2001 Phosphorous, Ortho 0.022 mg/L
311300030020-04 2/11/2002 Phosphorous, Ortho 0.025 mg/L
311300030020-04 5/13/2002 Phosphorous, Ortho 0.051 mg/L
311300030020-04 8/12/2002 Phosphorous, Ortho 0.007 mg/L
311300030020-04 10/22/2003 Phosphorous, Ortho 0.047 mg/L
311300030020-04 1/14/2004 Phosphorous, Ortho 0.055 mg/L
311300030020-04 4/14/2004 Phosphorous, Ortho 0.041 mg/L
311300030020-04 7/14/2004 Phosphorous, Ortho 0.01 mg/L
311300030020-04 10/25/2006 Phosphorous, Ortho 0.035 mg/L
311300030020-04 1/30/2007 Phosphorous, Ortho 0.038 mg/L
311300030020-04 4/30/2007 Phosphorous, Ortho 0.059 mg/L
311300030020-04 7/25/2007 Phosphorous, Ortho 0.063 mg/L
311300030020-04 8/4/2009 Phosphorous, Ortho 0 mg/L
311300030020-05 11/7/2001 Phosphorous, Ortho 0.035 mg/L
311300030020-05 2/11/2002 Phosphorous, Ortho 0.025 mg/L
311300030020-05 5/13/2002 Phosphorous, Ortho 0.049 mg/L
311300030020-05 8/12/2002 Phosphorous, Ortho 0.009 mg/L
311300030020-05 10/22/2003 Phosphorous, Ortho 0.042 mg/L
311300030020-05 1/14/2004 Phosphorous, Ortho 0.055 mg/L
311300030020-05 4/14/2004 Phosphorous, Ortho 0.054 mg/L
311300030020-05 7/14/2004 Phosphorous, Ortho 0.016 mg/L
311300030020-05 10/25/2006 Phosphorous, Ortho 0.034 mg/L
311300030020-05 1/30/2007 Phosphorous, Ortho 0.039 mg/L
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311300030020-05 4/30/2007 Phosphorous, Ortho 0.054 mg/L
311300030020-05 7/25/2007 Phosphorous, Ortho 0.054 mg/L
311300030020-05 8/4/2009 Phosphorous, Ortho 0 mg/L
311300030020-01B 4/15/1998 Phosphorous, Total 0.108 mg/L
311300030020-01B 7/8/1998 Phosphorous, Total RO mg/L
311300030020-01B 1/6/1999 Phosphorous, Total 0.098 mg/L
311300030020-01B 4/12/1999 Phosphorous, Total 0.09 mg/L
311300030020-01B 7711999 Phosphorous, Total 0.129 mg/L
311300030020-01B 2/11/2002 Phosphorous, Total 0.043 mg/L
311300030020-01B 5/15/2002 Phosphorous, Total 0.077 mg/L
311300030020-01B 8/12/2002 Phosphorous, Total 0.231 mg/L
311300030020-01B 10/22/2003 Phosphorous, Total 0.102 mg/L
311300030020-01B 1/14/2004 Phosphorous, Total 0.067 mg/L
311300030020-01B 4/14/2004 Phosphorous, Total 0.054 mg/L
311300030020-01B 7/14/2004 Phosphorous, Total 0.308 mg/L
311300030020-01S 4/15/1998 Phosphorous, Total 0.066 mg/L
311300030020-01S 4/15/1998 Phosphorous, Total 0.008 mg/L
311300030020-01S 4/15/1998 Phosphorous, Total 0.055 mg/L
311300030020-01S 7/8/1998 Phosphorous, Total RO mg/L
311300030020-01S 7/8/1998 Phosphorous, Total RO mg/L
311300030020-01S 1/6/1999 Phosphorous, Total 0.098 mg/L
311300030020-01S 1/6/1999 Phosphorous, Total 0.065 mg/L
311300030020-01S 4/12/1999 Phosphorous, Total 0.074 mg/L
311300030020-01S 4/12/1999 Phosphorous, Total 0.076 mg/L
311300030020-01S 7/7/1999 Phosphorous, Total 0.054 mg/L
311300030020-01S 7/7/1999 Phosphorous, Total 0.041 mg/L
311300030020-01S 7/7/1999 Phosphorous, Total 0.076 mg/L
311300030020-01S 11/7/2001 Phosphorous, Total 0.036 mg/L
311300030020-01S 11/7/2001 Phosphorous, Total 0.036 mg/L
311300030020-01S 2/11/2002 Phosphorous, Total 0.04 mg/L
311300030020-01S 2/11/2002 Phosphorous, Total 0.043 mg/L
311300030020-01S 5/13/2002 Phosphorous, Total 0.05 mg/L
311300030020-01S 5/13/2002 Phosphorous, Total 0.05 mg/L
311300030020-01S 8/12/2002 Phosphorous, Total 0.042 mg/L
311300030020-01S 8/12/2002 Phosphorous, Total 0.02 mg/L
311300030020-01S 8/12/2002 Phosphorous, Total 0.042 mg/L
311300030020-01S 10/22/2003 Phosphorous, Total 0.07 mg/L
311300030020-01S 10/22/2003 Phosphorous, Total 0.069 mg/L
311300030020-01S 1/14/2004 Phosphorous, Total 0.062 mg/L
311300030020-01S 1/14/2004 Phosphorous, Total 0.059 mg/L
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311300030020-01S 4/14/2004 Phosphorous, Total 0.05 mg/L
311300030020-01S 4/14/2004 Phosphorous, Total 0.046 mg/L
311300030020-01S 7/14/2004 Phosphorous, Total 0.056 mg/L
311300030020-01S 7/14/2004 Phosphorous, Total 0.055 mg/L
311300030020-01S 10/25/2006 Phosphorous, Total 0.095 mg/L
311300030020-01S 10/25/2006 Phosphorous, Total 0.091 mg/L
311300030020-01S 1/30/2007 Phosphorous, Total 0.053 mg/L
311300030020-01S 1/30/2007 Phosphorous, Total 0.056 mg/L
311300030020-01S 7/25/2007 Phosphorous, Total 0.102 mg/L
311300030020-01S 7/25/2007 Phosphorous, Total 0.1 mg/L
311300030020-01S 10/29/2008 Phosphorous, Total 0.036 mg/L
311300030020-01S 10/29/2008 Phosphorous, Total 0.033 mg/L
311300030020-01S 2/2/2009 Phosphorous, Total 0.036 mg/L
311300030020-02 4/15/1998 Phosphorous, Total 0.093 mg/L
311300030020-02 4/15/1998 Phosphorous, Total 0.055 mg/L
311300030020-02 7/8/1998 Phosphorous, Total RO mg/L
311300030020-02 1/6/1999 Phosphorous, Total 0.06 mg/L
311300030020-02 4/12/1999 Phosphorous, Total 0.069 mg/L
311300030020-02 7/7/1999 Phosphorous, Total 0.047 mg/L
311300030020-02 11/7/2001 Phosphorous, Total 0.041 mg/L
311300030020-02 2/11/2002 Phosphorous, Total 0.048 mg/L
311300030020-02 5/13/2002 Phosphorous, Total 0.061 mg/L
311300030020-02 8/12/2002 Phosphorous, Total 0.053 mg/L
311300030020-02 10/22/2003 Phosphorous, Total 0.078 mg/L
311300030020-02 1/14/2004 Phosphorous, Total 0.061 mg/L
311300030020-02 4/14/2004 Phosphorous, Total 0.048 mg/L
311300030020-02 7/14/2004 Phosphorous, Total 0.062 mg/L
311300030020-02 10/25/2006 Phosphorous, Total 0.122 mg/L
311300030020-02 1/30/2007 Phosphorous, Total 0.06 mg/L
311300030020-02 4/30/2007 Phosphorous, Total 0.064 mg/L
311300030020-02 7/25/2007 Phosphorous, Total 0.107 mg/L
311300030020-02 10/29/2008 Phosphorous, Total 0.044 mg/L
311300030020-02 2/2/2009 Phosphorous, Total 0.047 mg/L
311300030020-02 5/5/2009 Phosphorous, Total 0.085 mg/L
311300030020-03 4/15/1998 Phosphorous, Total 0.062 mg/L
311300030020-03 7/8/1998 Phosphorous, Total RO mg/L
311300030020-03 1/6/1999 Phosphorous, Total 0.072 mg/L
311300030020-03 4/12/1999 Phosphorous, Total 0.045 mg/L
311300030020-03 7/7/1999 Phosphorous, Total 0.042 mg/L
311300030020-03 11/7/2001 Phosphorous, Total 0.038 mg/L
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Lake Ellsworth WQM Station Date Parameter Value Units
311300030020-03 2/11/2002 Phosphorous, Total 0.054 mg/L
311300030020-03 5/13/2002 Phosphorous, Total 0.066 mg/L
311300030020-03 8/12/2002 Phosphorous, Total 0.076 mg/L
311300030020-03 10/22/2003 Phosphorous, Total 0.103 mg/L
311300030020-03 1/14/2004 Phosphorous, Total 0.072 mg/L
311300030020-03 4/14/2004 Phosphorous, Total 0.115 mg/L
311300030020-03 7/14/2004 Phosphorous, Total 0.085 mg/L
311300030020-03 10/25/2006 Phosphorous, Total 0.235 mg/L
311300030020-03 1/30/2007 Phosphorous, Total 0.056 mg/L
311300030020-03 4/30/2007 Phosphorous, Total 0.067 mg/L
311300030020-03 7/25/2007 Phosphorous, Total 0.107 mg/L
311300030020-03 10/29/2008 Phosphorous, Total 0.044 mg/L
311300030020-03 2/2/2009 Phosphorous, Total 0.053 mg/L
311300030020-03 5/5/2009 Phosphorous, Total 0.094 mg/L
311300030020-04 11/7/2001 Phosphorous, Total 0.033 mg/L
311300030020-04 2/11/2002 Phosphorous, Total 0.054 mg/L
311300030020-04 5/13/2002 Phosphorous, Total 0.063 mg/L
311300030020-04 8/12/2002 Phosphorous, Total 0.053 mg/L
311300030020-04 10/22/2003 Phosphorous, Total 0.089 mg/L
311300030020-04 1/14/2004 Phosphorous, Total 0.062 mg/L
311300030020-04 4/14/2004 Phosphorous, Total 0.052 mg/L
311300030020-04 7/14/2004 Phosphorous, Total 0.048 mg/L
311300030020-04 10/25/2006 Phosphorous, Total 0.101 mg/L
311300030020-04 1/30/2007 Phosphorous, Total 0.059 mg/L
311300030020-04 4/30/2007 Phosphorous, Total 0.064 mg/L
311300030020-04 7/25/2007 Phosphorous, Total 0.108 mg/L
311300030020-04 10/29/2008 Phosphorous, Total 0.041 mg/L
311300030020-04 2/2/2009 Phosphorous, Total 0.045 mg/L
311300030020-04 5/5/2009 Phosphorous, Total 0.086 mg/L
311300030020-05 11/7/2001 Phosphorous, Total 0.038 mg/L
311300030020-05 2/11/2002 Phosphorous, Total 0.048 mg/L
311300030020-05 5/13/2002 Phosphorous, Total 0.064 mg/L
311300030020-05 8/12/2002 Phosphorous, Total 0.06 mg/L
311300030020-05 10/22/2003 Phosphorous, Total 0.101 mg/L
311300030020-05 1/14/2004 Phosphorous, Total 0.063 mg/L
311300030020-05 4/14/2004 Phosphorous, Total 0.057 mg/L
311300030020-05 7/14/2004 Phosphorous, Total 0.068 mg/L
311300030020-05 10/25/2006 Phosphorous, Total 0.163 mg/L
311300030020-05 1/30/2007 Phosphorous, Total 0.056 mg/L
311300030020-05 4/30/2007 Phosphorous, Total 0.065 mg/L
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Lake Ellsworth WQM Station Date Parameter Value Units
311300030020-05 7/25/2007 Phosphorous, Total 0.099 mg/L
311300030020-05 10/29/2008 Phosphorous, Total 0.042 mg/L
311300030020-05 2/2/2009 Phosphorous, Total 0.043 mg/L
311300030020-05 5/5/2009 Phosphorous, Total 0.089 mg/L
311300030020-01S 11/7/2001 Secchi Depth 48 cm
311300030020-01S 2/11/2002 Secchi Depth 41 cm
311300030020-01S 8/12/2002 Secchi Depth 63 cm
311300030020-02 11/7/2001 Secchi Depth 42 cm
311300030020-02 2/11/2002 Secchi Depth 42 cm
311300030020-02 8/12/2002 Secchi Depth 47 cm
311300030020-02 5/5/2009 Secchi Depth 20 cm
311300030020-02 8/4/2009 Secchi Depth 38 cm
311300030020-03 11/7/2001 Secchi Depth 30 cm
311300030020-03 8/12/2002 Secchi Depth 27 cm
311300030020-03 5/5/2009 Secchi Depth 13 cm
311300030020-03 8/4/2009 Secchi Depth 37 cm
311300030020-04 11/7/2001 Secchi Depth 20 cm
311300030020-04 2/11/2002 Secchi Depth 26 cm
311300030020-04 8/12/2002 Secchi Depth 31 cm
311300030020-04 5/5/2009 Secchi Depth 20 cm
311300030020-04 8/4/2009 Secchi Depth 39 cm
311300030020-05 11/7/2001 Secchi Depth 28 cm
311300030020-05 2/11/2002 Secchi Depth 33 cm
311300030020-05 8/12/2002 Secchi Depth 29 cm
311300030020-05 1/30/2007 Secchi Depth 48 cm
311300030020-05 5/5/2009 Secchi Depth 22 cm
311300030020-05 8/4/2009 Secchi Depth 37 cm
311300030020-01B 4/15/1998 Solids, Suspended 27 mg/L
311300030020-01B 7/8/1998 Solids, Suspended 58 mg/L
311300030020-01B 1/6/1999 Solids, Suspended 8 mg/L
311300030020-01B 4/12/1999 Solids, Suspended 18 mg/L
311300030020-01B 7/7/11999 Solids, Suspended 24 mg/L
311300030020-01S 4/15/1998 Solids, Suspended 20 mg/L
311300030020-01S 4/15/1998 Solids, Suspended <1 mg/L
311300030020-01S 4/15/1998 Solids, Suspended 19 mg/L
311300030020-01S 7/8/1998 Solids, Suspended 10 mg/L
311300030020-01S 7/8/1998 Solids, Suspended 12 mg/L
311300030020-01S 1/6/1999 Solids, Suspended 9 mg/L
311300030020-01S 1/6/1999 Solids, Suspended 7 mg/L
311300030020-01S 4/12/1999 Solids, Suspended 19 mg/L
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311300030020-01S 4/12/1999 Solids, Suspended 28 mg/L
311300030020-01S 7711999 Solids, Suspended 10 mg/L
311300030020-01S 7/7/1999 Solids, Suspended 9 mg/L
311300030020-01S 7/7/11999 Solids, Suspended 15 mg/L
311300030020-02 4/15/1998 Solids, Suspended 24 mg/L
311300030020-02 4/15/1998 Solids, Suspended 25 mg/L
311300030020-02 7/8/1998 Solids, Suspended 18 mg/L
311300030020-02 1/6/1999 Solids, Suspended 9 mg/L
311300030020-02 4/12/1999 Solids, Suspended 1 mg/L
311300030020-02 7/7/1999 Solids, Suspended 15 mg/L
311300030020-03 4/15/1998 Solids, Suspended 46 mg/L
311300030020-03 7/8/1998 Solids, Suspended 16 mg/L
311300030020-03 1/6/1999 Solids, Suspended 8 mg/L
311300030020-03 4/12/1999 Solids, Suspended 19 mg/L
311300030020-03 7/7/1999 Solids, Suspended 14 mg/L
311300030020-01S 11/7/2001 Turbidity, Field 20 NTU
311300030020-01S 11/7/2001 Turbidity, Field 20 NTU
311300030020-01S 2/11/2002 Turbidity, Field 20 NTU
311300030020-01S 2/11/2002 Turbidity, Field 18 NTU
311300030020-01S 5/13/2002 Turbidity, Field 23 NTU
311300030020-01S 5/13/2002 Turbidity, Field 23 NTU
311300030020-01S 8/12/2002 Turbidity, Field 15 NTU
311300030020-01S 8/12/2002 Turbidity, Field 14 NTU
311300030020-01S 10/25/2006 Turbidity, Field 30 NTU
311300030020-01S 10/25/2006 Turbidity, Field 33 NTU
311300030020-01S 1/30/2007 Turbidity, Field 32 NTU
311300030020-01S 1/30/2007 Turbidity, Field 34 NTU
311300030020-01S 7/25/2007 Turbidity, Field 8 NTU
311300030020-01S 7/25/2007 Turbidity, Field 9 NTU
311300030020-02 11/7/2001 Turbidity, Field 22 NTU
311300030020-02 2/11/2002 Turbidity, Field 28 NTU
311300030020-02 5/13/2002 Turbidity, Field 32 NTU
311300030020-02 8/12/2002 Turbidity, Field 19 NTU
311300030020-02 10/25/2006 Turbidity, Field 57 NTU
311300030020-02 1/30/2007 Turbidity, Field 48 NTU
311300030020-02 4/30/2007 Turbidity, Field 31 NTU
311300030020-02 7/25/2007 Turbidity, Field 20 NTU
311300030020-02 5/5/2009 Turbidity, Field 36 NTU
311300030020-02 8/4/2009 Turbidity, Field 15 NTU
311300030020-03 11/7/2001 Turbidity, Field 25 NTU
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311300030020-03 2/11/2002 Turbidity, Field 39 NTU
311300030020-03 5/13/2002 Turbidity, Field 40 NTU
311300030020-03 8/12/2002 Turbidity, Field 43 NTU
311300030020-03 10/25/2006 Turbidity, Field 200 NTU
311300030020-03 1/30/2007 Turbidity, Field 36 NTU
311300030020-03 4/30/2007 Turbidity, Field 38 NTU
311300030020-03 7/25/2007 Turbidity, Field 26 NTU
311300030020-03 5/5/2009 Turbidity, Field 45 NTU
311300030020-03 8/4/2009 Turbidity, Field 18 NTU
311300030020-04 11/7/2001 Turbidity, Field 25 NTU
311300030020-04 2/11/2002 Turbidity, Field 32 NTU
311300030020-04 5/13/2002 Turbidity, Field 35 NTU
311300030020-04 8/12/2002 Turbidity, Field 25 NTU
311300030020-04 10/25/2006 Turbidity, Field 51 NTU
311300030020-04 1/30/2007 Turbidity, Field 34 NTU
311300030020-04 4/30/2007 Turbidity, Field 32 NTU
311300030020-04 7/25/2007 Turbidity, Field 9 NTU
311300030020-04 5/5/2009 Turbidity, Field 46 NTU
311300030020-04 8/4/2009 Turbidity, Field 12 NTU
311300030020-05 11/7/2001 Turbidity, Field 31 NTU
311300030020-05 2/11/2002 Turbidity, Field 30 NTU
311300030020-05 5/13/2002 Turbidity, Field 36 NTU
311300030020-05 8/12/2002 Turbidity, Field 31 NTU
311300030020-05 10/25/2006 Turbidity, Field 122 NTU
311300030020-05 1/30/2007 Turbidity, Field 42 NTU
311300030020-05 4/30/2007 Turbidity, Field 32 NTU
311300030020-05 7/25/2007 Turbidity, Field 8 NTU
311300030020-05 5/5/2009 Turbidity, Field 39 NTU
311300030020-05 8/4/2009 Turbidity, Field 14 NTU
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Appendix C
SWAT Model Input and Calibration

Given the lack oflow gagedata available to quantify loadiadirectly from the tributaries
of Lake Lawtonka, Waurikdake and LakeEllsworth a watershed loading modelthe Soll
and Water Assessment Tool (SWAT)vas used to develop nonpoint sourcallog estimates
These estimates from SWAT were used to quantify the nutrient contributions to each lake
SWAT is a basirscale watershed model that can be operated on a daily time step (Neitsch et al.
2005) SWAT is designed to predict the impact of mamaget strategies on water, nutrient,
sediment, and agricultural chemical yieldfie model is physically (and empirically) based,
computationally efficient, and capable of continuous simulation over long time pefioes
major components of the model indkiweather, hydrology, soil temperature and properties,
plant growth, nutrients, and land management.

C-1. Model Inputs

All the GIS layers were processed using the ArcSWAT 2009.93.5 interface for
SWAT?2009 (Winchell et al. 2009The interface was also ustm change input parameters to
achieve calibration and to export the model results to a Microsoft Access dataleasenic
copies of the calibrated input files are attached to this report.

C-1.1 Elevation Data

The 2002/2004 3@neter United States Geogtacal Survey (USGS) National
Elevation Dataset (NED) was used for watershed delineafioem NED was also used
to calculate the slopes and determine the stream network incorporated into. SWAT
Slopes were divided into three categorieg; @-5, and > %6.

C-1.2 Soil Data

Soil data used for this model were derived using the Natural Resources
Conservation Service (NRCS) State Soil Geographic (STATSGO) soils database
incorporated in ArcSWAT

C-1.3 Land Use Data

Land use and land cover data were derived f$S 2008 Cropland Data Layer
(CDL) (http://www.nass.usda.gov/research/Cropland/SARS13 ({d®BDA 2008) Two
main crops were included in the model: veinivheatandcorn.
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Appendix C, Table-1: Distribution of Land Cover in the Modeled Watershed
Description SWAT Code Area (acres) \I;’Vear; igaggmfé
Open Water WATR 22,127 2.1
Developed, Low Density URLD 61,341 5.9
Developed, Medium/Low Density URMD 17,167 1.7
Developed, Medium Density URHD 6,535 0.6
Developed, High Density uibU 2,963 0.3
Corn AGRR 12,115 1.2
Winter Wheat WWHT 140,887 13.6
Southwestern US (Arid) Range SWRN 872 0.1
Deciduous Forest FRSD 77,316 7.5
Evergreen Forest FRSE 1,210 0.1
Forest-Mixed FRST 1,600 0.2
Range-Brush RNGB 3,979 0.4
Range-Grasses RNGE 687,413 66.4
Hay HAY 518 0.1
Wetlands, Forested WETF 2 <0.1
Wetlands, Non-Forested WETN 48 <0.1

C-1.4 Meteorology

The meteorological data for the simulation period of 1994 tb02@Gas derived
from five Oklahoma Mesonet station&dme, Apache, Ketchum Ranch, Medicine Rark
and Wauriky Weather statiofocations are shown in Figure-IC Daily time-series of
precipitation, temperature, solar radiation, wind speed, ratative humidiy were
imported into the SWAT model along with the station coordinates and SWAT
subsequently assigned the precipitation to the various subwatersheds using the nearest
station (Neitsch et al., 2005)

C-1.5 Subwatershed Delineation

The modeled area was #pinto 47 subwatershedsKigure G2) based on the
National Elevation Dataset (http://ned.usgs.gov) and the National Hydrography Dataset
(http://Inhd.usgs.gov) of the USG¥he watersheds of Lakeawtonka, Waurika Lake
and LakeEllsworth are outlined in black in Figur€-2. This figure also shows the
locations offlow gages and water quality monitoring stations at which the SWAT
model was calibrated.

C-1.6 Point Sources

SWAT also allows the user to input data from point sources [mainlycipahand
industrial wastewater treatmefacilities (WWTF)]. Several WWF outfalls are located
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in the model area, ahown in Figure €3. To develop datasets for pollutant loads from
the point sources, the modeling team gathered data from DischargeiMgnReports
(DMR) for the various outfalls (Table-£).

Figure C-1 Weather Station Locations
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Figure C-2 Model Segmentation and Calibration Stations
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Figure C-3  Locations of NPDES Point Sources
‘] E Kansas
3 ! I ——
1 !
|
i,
Caddo i Texas
‘ £
|
|
_____________ o T A e -_____5___7_, ,¥,7,_47~g,_,A_J!
A7 OKGI50031 |
DOLESE‘BROTHERS i
C0.-RICHARD'S i
2 ‘ / \
0K0002755 S, o
CITYORLAWION - 1 = i Q! 1o,
WATER PLANT 3 \J
8@ 13 212 - 14
0K0030317 i y : : K0030295
AMERICAN WATER ¢ s AMERICAN WATER
SERVICES s ENTERPRISES-
o) & g
0K0030295 : 22 { A /
AMERICAN WATER P/ 18
ENTERPRISES- i [ 0K0002682
21 49 7 PUBLIC SERVICE | OK0026638
; | CO.-COMMANCHE b DUNGAN PUBLIC UTILITIES
Comanche } 20 E { ¥  AUTHORITY - OUTFALL 2
S I 25 |/ /
0K0035246 ol O S5 ; |
CITY OF LAWTON STP Q) X7 | 1
r ! f |
= T Wi il |
OK0035246 ) 4 I i3
CITY OF LAWTON STP ) @ Y29/ ] 1@ Stephens
— ‘,’ 1{ 28 § 2 \
R BT 7/ || oKooz6638 | -
| - DUNCAN PUBLIC UTILITIES L
 Smmam— i |/ ’AUTHORITY - OUTFALL 1 \ OKO0044601
______ C {35 40 { CONOCO
34 L7 e g PHILLIPS -
oy 36 [ | )
ol | | okes80053 @
Tillman g . COMANCHE >
,,,,, s ; - 42 OK0031763
) OK0020770 . ; | COMANCHE PUBLIC
I CITY OF WALTERS 39 2 : ~ | WORKSAUTH
i s
| 5 i T
! O
! : A
! 43 I
| 3 44
@  NPDES Facility Cotton
Lakes
—— SWAT Reaches I
D Lake Watersheds ‘ JedfBpaon
Subwatersheds it f
=v— v ) 47
| | Counties
Cla
State Boundary [ta v
Miles Tekas Oklahoma
0 25 5 10 15 20
FINAL C-6

September 2013



Chlorophylta TMDLs for Lawtonka, Waurika, and Ellsworth Lakes Appendix C

Appendix C, Table-2: Summary of DMR Data for Point Sources in Model Area
Average of
Reported Monthly
Facility Name NPDES Average Values
Flow TSS
(MGD) (mg/L)
Dolese Brothers Co.-Richard's OKG950031 0.37 9.72
Lawton, City Water Plant OK0002755 0.82 19.78
American Water Services - Letra Beach WWT Facility OK0030317 | 0.04 4.08
American Water Services - Fort Sill OK0030295 2.08 10.62
Public Service Co.-Commanche OKO0002682 | 111.01 0.00
Lawton, City of Lawton STP OKO0035246 15.67 257.79
Duncan Public Utilities Authority - Outfall 001 OK0026638 3.32 40.03
Duncan Public Utilities Authority - Outfall 002 OK0026638 2.71 51.28
Conoco Phillips OK0044601 0.20 33.34
Walters, City Of OK0020770 0.33 115.40
Comanche Public Works Auth OK0031763 ’ ’
Comanche PWA OKG580053 0.17 128.97

This table is foreference only. Input timseries for the various point sources were prepared using monthly data.
Some discharges are ngontinuous; average is for months when a discharge was reported

" Facility started discharging in 2011, so it was not included imrtbeel.

Point source flows were input in monthly increments as reported in the CRdRs
months without data, the average of the period of record for a given facility was
assumedSubsequently, the flows from all the outfalls were added on a subwatershed
basis and input to the model as a single point per subwatershed.

C-1.7 Concentrated Animal Feeding Operations

Only one concentrated animal feeding operation (CAFO) is located in the modeled
watershed CAFOs were not included in the SWAT model given thegnigicant
contributions from the only ndischarge CAFO facility located in timeodel domain

C-1.8 Management

SWAT defines management as a series of individual operations for each land
cover No modifications were made to the default management inpst fidle urban,
forest, and wetland land covers.

Cultivated Crop

The operations for wheat acdrn are listed below:
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Wheat
2/15 Fertilize 110 Ib/acre of 4®-00 (yields 50 Ib/acre of N)
6/1 Harvest wheat

6/30 Disk plow with two passes

7/1 Springtooth harrow

8/10  Fertilize 150 Ib/acre of ¥85-00 (yields 30 Ib/acre s & 27 Ib/acre of N)
8/10 Fertilize 52 Ib/acre of 48-00 (yields 23 Ib/acre of N)

10/1 Plant wheat

12/1 Grazing 1/3 au/acre for 90 days

Com

3/15 Harvest and kill wheat

3/16 Fertilize 5 Ib/acre o505

3/16 Fertilize 120 Ib/acre of 4®-00 (yields 55 Ib/acre of N)
3/25 Disk plow with two passes

3/26 Springtooth harrow

3/27 Plant corn

3/28 Irrigatiorbegins based on plant water demand

9/16 Harvest and kill corn

9/25 Fertilize 60 Ib/acre of 48-00 (yields 28 Ib/acre of N)
9/26 Disk plow with two passes

9/26 Springtooth harrow

10/1 Plant wheat

Pasture

The stocking rateised for pastures in the SWAT model was calculated using the
actual number of cattle in the bas@ounty level NASS estimates for the period 1997
2008 were combined with land cover data to estimate the number of cattle within the
model aregUSDA 2007) It was assumed that cattle were evenly distributed across all
pastures in the six counties encompassing the bHseestimated number of cattle and
calves in the model areai89,774head (Table €3).
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Appendix C, Table-3:

Cattle Estimates for SWAT Watashed

Average Area of range . Area of Estimated #
number of land cover in DBy range land cattle in
County (head/acre .
cattle county rangeland) © cover in watershed
(head)? (acre)® 9 SWAT (acre) (head)®
Caddo 140,111 476,921 0.29 67,091 19,710
Comanche 70,084 490,515 0.14 281,871 40,273
Grady 124,350 489,936 0.25 25,263 6,412
Stephens 73,728 387,871 0.19 155,564 29,570
Cotton 68,183 208,903 0.33 76,835 25,078
Jefferson 90,815 359,966 0.25 74,244 18,731
Total 139,774

& Average of 1998007 NASS estimates at the county level
® Derived using ArcGIS to intersect the land cover raster with the county shapefile
¢ Number of cattle in county divided by the area of rangeland for that county (assumes cattle are evenlydistribute
4 Density times the area of rangeland of a given county that is within the modeled watershed

The operation schedule for pastures is summarized below:

3/1

Grazing 0.4 au/acre for 300 days

C-1.9 Soil Nutrients

Mehlich Il Soil Test Phosphorus (STP) foropland and pasture were derived
from Oklahoma State University Department of Plant and Soil Science county level
averages for the period 1994 to 2001 (obtained from Storm et al.. 208Qmmary of
the soil concentrations by county is provided in Tabié C

Appendix C, Table-4:

Average Mehlich Il Phosphorus Soil Test Results by County

County Average County Mehlich 1Il STP (Ib/acre)
Pasture Wheat corn
Caddo 74 81 -
Comanche 79 74
Grady 66 71 3
Stephens 61 79 26
Cotton 67 63
Jefferson 85 97
Sour ce: The STP concentrations were obtained

the State of OklahomiaF i n a |

Reporto
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C-1.

fi

Soil nitrogen levels were estimated by the SWAT model based on the organic
carbon data icluded in the soils database.

10

Simulation Period and Variables of Concern

A 17 year period (1994 2010) was simulated in the SWAT modélowever, the

r st

four

year s

wene peon oidd efroerd

sat afs piit

conditions, andhe model output consisted of only the latt8rykars (1998 2010).

The variables simulated in SWAT included flow, organic phosphorus, mineral ortho
phosphorus, organic nitrogen, ammonia nitrogen, nitrate nitrogen, nitrite nitrogen, and
total suspended8ds.

C-2.1 Hydrologic Calibration

Calibration

The lakes were simulated as reservoirs in SWAhe SWAT hydrologic
calibration was primarily performed based on flow data available at the USGS gage
located on East Cache Creek (07311000) and the gxQ& located on Beaver Creek at
Waurika WAKO2, AKA WAUB) (Figure C-2). In addition, the model simulated
inflow to Waurika Lake was compared daily records reported by COHEable G5
summarizes the parameters changed during calibration along withahieiated value

The parameters were changed on a watershed level (overall change acrd3s the
subwatersheds), except when noted in the table.

Appendix C, Table-5: List of Adjusted Parameters for Hydrologic Calibration of SWAT

Model
. — !_ocation Default . Calibrated
Parameter Units Descri ption in SWAT I Sub-basin |
Input Value Value
Baseflow
ALPHA BF day | recession ** QW 0.048 All 1
constant
Yiedesrar | 019
Percent of i
infiltrated water -
RCHR_DP -- lost to a regional .gw 0.05 30,31,1%,42,44, 04
aquifer
All others 0.05
GW DELAY | day | Groundwater * gw 31 All 100
delay time
ESCO .. | Evaporation = sn 0.95 Al 0.7
coefficient
SURLAG day | Surfacerunofflag | . o, 4 Al 1
coefficient
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Location .
Parameter Units Descri ption in SWAT Default Sub-basin Calibrated
Value Value
Input
CN2 .. | SCScure = mgt - Al x0.9
number
Effective hydraulic
CH K1 mm/hr | conductivity in ** sub 0.5 30,31,40,42,44,45 15
tributary channel

The primary calibration targets included annual water balarides modeled
monthly flows and the resulting flow duration curves were also companmegasured
values FiguresC-4 and G5 display time series of observed vs. predicted anandl
monthlyflows in East Cache Creedt SH53 near Walterésubbasin34), Beaver Creek
at Waurika (subbasin 45), and Waurika Lake inflows Table G6 summarizes the
statistics computed to evaluate model performdacannual flowsOverall, the model
reproduces the annual flows within the¥d %arget for most years, with overall errors
below the target foall thelocations (% for East Cache Creek, 6% for Beaver Gree
and -6% for Waurika Lake inflow) Resulting NastSutcliffe Efficiency coefficients
(NSE) and correlation coefficient®frvalues were 087 and 0.90 for CimarronEast
Cache Creek0983and 0.95 for BeaverCreek, and @81 and 0986 for Waurika Lake
inflow. The high resulting coefficients indicate very good model performdoce
annual flows

Figure G6 compares the modeled and observed daily flow duration curves for sub
wateshedd 34 and45 andfor Waurika Lake inflow A flow duration curve depictthe
percentage of the time that a given flow is not exceetled model simulation agrees
well with the observed flow duration curves across all flow conditions.

*  The location of these subatersheds can be found in Figurg.3
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Figure C-4 Observed and ModeledAnnual Flows
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Figure C-5 Observed and Modeled Average Monthly Flows
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Appendix C, Table-6: Summary of Model Performance for Water Quantity

USGS 07311000 (Sub-watershed 34) COE WAKO2 (Sub-watershed 45) Waurika Lake Inflows
Year Total Anr31ua| Flow Total Anr;ual Flow Total Annual Flow
(m7/s) Model | NSE (m7/s) Model | NSE (m3/s) Model | NSE
Observed | Modeled | Error | @ | @ | Opserved | Modeled | Error | @ | r?@ | Observed | Modeled | Error | @ | 2@
1998 4,108 4,419 8% - - - 2,435 2,587 6%
1999 1,699 1,880 11% - - - 1,273 995 -22%
2000 3,500 3,129 -11% - - - 1,588 1,400 -12%
2001 2,887 2,468 -15% - - - 1,788 1,926 8%
2002 860 991 15% 280 296 6% 774 650 -16%
2003 707 808 14% 171 238 39% 362 323 -11%
2004 1,308 1,681 29% 865 863 0% 1,226 1,434 17%
0.99 | 0.99 0.98 | 0.99 0.98 | 0.98
2005 685 960 40% 511 534 4% 667 518 -22%
2006 577 540 -6% 288 300 4% 739 610 -17%
2007 9,510 9,162 -4% 6,457 6,393 -1% 6,481 6,029 -7%
2008 2,016 1,903 -6% 779 950 22% 1,284 970 -24%
2009 1,473 1,647 12% 1,147 1,548 35% 1,906 1,909 0%
2010 1,596 1,784 12% 973 1,057 9% 1,309 1,243 -5%
Overall 30,926 31,373 1% 11,473 12,180 6% 21,833 20,593 -6%
& Calculated using average monthly flows 2
b ) . o Y.(obs — mod)
NashSutcliffe Efficiency Coefficient=1 — >
Y.(obs — 0bsg,q)
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Figure C-6  Observed and ModeledDaily Flow Duration Curves
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C-2.2 Water Quality Calibration

There are water quality monitoring stations in the tributaries to Lake Lawtonka
(OCC monitoring statiorOK31130004-0060H - Medicine Creek)and Waurika Lake
(OCC monitoring statio©K31121600-0050D1 Little Beaver Creek)but none in the
tributaries to Lake EllsworthThe SWAT model was calibrated at five stream water
quality monitaing stations in the modeled domain (Figur)CEast Cache Creeét
SH53 near Walters OWRB monitoring statior81130001002@01AT), Little Beaver
Creek (OCC monitoring station OK31121000-0050D) Medicine Creek QCC
monitoring stationOK31130004-0060H) OCC monitoring stationin the upper part of
East Cache Credql®OK31130002-0010M), and Cow Creek QCC monitoring station
OK31120000-0060L) The goal of the water quality calibration was to match average
modeled concentrations to average measured coatiens within a 8% error. SWAT
model calibration input files can be provided by DEQ upon request.

Figure G7 shows a comparison of observed and modeled TSS concentrations for the
five calibration stations. The model predicts the average of the meas@8d T
concentrations at the various locations within tG&2arget error.

Figure C-7 Observed and Modeled Average TSS Concentrations

Average Concentration (mg/L)

140

120 -

100 -

B Measured ®Model

7 28
Subbasin

Table G7 summarizes the model error for the various nutriekéscan be seen, in
most cases, the SWAT model reprodudesldverage nutrient concentrations with&%@
of the measured averages (Figur&)CIn some instances, the model does not replicate
speciation for a given period, but nevertheless the total phosphorus and nitrogen
predicted averages are within or closethe 5% target For purposes of calculating
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averages to compare to modeled values;deiacts were assumed equal to half of the
detection limit The detection limit varied among events and among sampling sites,
hence, the difference in calculated avesafpe subwatesheds?, 9, 28 and 42 in Figure
C-8. It is noted thatwith exception of the measurements at the station on East Cache
Creek at SH 53 and the N©oncentrations at the station on Cow Creek, all the TSS and
nutrient measurementor the remaiing stations were below detection limitEhe
monitoring data available for calibration are from low to moderate flow condithsa

result, there is more uncertainty on high flow loading values.

Appendix C, Table-7: Summary of Model Error for Nutrient Predictions

Parameter Subb 34* | Subb 7° | Subb28” | Subb 9 [ Subb 42°
PO, 16% -25% -10% -22% 1%
Total Phosphorus 8% 1% 2% 32% 10%
NH,4 24% -29% -14% 8% 11%
NOy 43% 1% 0% -1% 18%
Total Nitrogen 5% 27% -8% -6% 17%

20Only values above detection limits were used for calculating model error statistics

® All the measurements were below detection limits and were assumed equal to % DL

Figure C-8 Observed and Modeled Average Nutrient Concentrations
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Table G8 summarizes the statistics computed to evaluate water quality model
performance Statistics were calculated only for the station on East Cache Creek at
SH53 gubbasin34) since that is the only location with measurements above detection
limits. As can be seen, the model reproduces overall averages wh#no® the

observed averagesrfboth sediment and nutrients

Appendix C, Table-8: Summary of Model Rerformance for Water Quality

Sub- ) A (a,b) 2 (a)
Parameter watershed observed modeleg Error NSE r
(mg/L) (mg/L)
34 120.9 121.4 0% 0.79 0.83
7 13.6 15.3 12% - -
TSS 28 66.8 68.0 2% - -
9 25.0 30.5 22% - -
42 63.1 77.0 22% - -
34 0.96 1.04 8% 0.37 0.39
7 0.02 0.02 1% - -
Total Phosphorus 28 0.08 0.08 2% - -
9 0.06 0.07 32% - -
42 0.45 0.49 10% - -
34 3.58 3.55 -1% 0.21 0.25
7 0.33 0.25 -25% - -
Total Nitrogen 28 0.52 0.47 -10% - -
9 0.90 0.79 -12% - -
42 3.46 3.99 15% - -

& Calculated using paired dataing measured values above detéaction limits
Y.(obs — mod)

® NashSutcliffe Efficiency Coefficient 4 —

C-3. Model Results

2(0bs — 0bsgyg)?

Figures G9 and G10 show the average annual load of nutrients from runoff for each of
the 47 subwatershedsn the model domainTotal phosphorus loads ranged fréi4 to 0.77
kg/halyearTotal nitrogen loads varied between 0.87 and 4.32 kg/ha/yr
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Figure C-9 Average Total Phosphorus Loading from SWAT SubWatersheds
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Figure C-10 Average Total NitrogenLoading from SWAT Sub-Watersheds
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