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EXECUTIVE SUMMARY

Introduction

The Clear Creek Watershed is located due west o¥&e Colorado, spanning 575-square-miles from the
Creek’s headwaters near the Continental DivideO@lfeet in elevation) to just under one mile higien it
joins the South Platte River in the northern meatfibgn Denver area. The watershed includes fiumties,
six towns and a considerable rural/mountain pomratThe historic Mineral Belt bisects the Cleae€k
Watershed and while the mining and milling boom wasconomic benefit to our State, it left a legaicy
negatively impacted water quality throughout theéershed.

Clear Creek is a hard working Creek. It suppliesawvto approximately 350,000 people in the watdsh
supports numerous industries, including those fedwus recreation and farming, and provides hafutat
some of the best fisheries close to an urban géttiColorado. Standley Lake is the largest rasethat is
filled with water from Clear Creek. Standley Ldaken agricultural and municipal water supply sgera
reservoir for downstream users including the Citieslorthglenn, Westminster, and Thornton and fasas
the plains of Adams and Weld counties. Standleselia owned and operated by Farmers Reservoir and
Irrigation Company (FRICO).

Regulatory History

In response to a failed request by the Standleg IGikies (SLC) to establish a phosphorus standard o
Standley Lake at the 1989 SPRMH, 23 entities d@ezland agreed to the Clear Creek Watershed
Management Agreement (Agreement). This Agreenaeltpted in December 1993, sought to address certain
water quality issues and concerns within the Olzraek Basin, specifically, issues that could affétetndley

Lake (i.e. Reservoir) water quality. The partieshis Agreement are governmental agencies andtpriv
corporations having land use, water supply, andastewater treatment responsibilities within theaCl

Creek Basin. The Agreement required the developofesm management plan for Standley Lake and a
monitoring plan to address nutrient loadings. Ageeement is included as Appendix A to this report.

The 1993 narrative standard for Upper South PIBitePry Creek Segment 2, reads
The trophic status of Standley Lake shall be maiethas mesotrophic as measured by a
combination of common indicator parameters suctotad phosphorus, chlorophyll a, secchi depth,
and dissolved oxygen. Implementation of this nareastandard shall only be by Best Management
Practices and controls implemented on a voluntasis

Many water quality improvements have been madbeéntatershed since the 1993 Agreement was signed.
Additionally, there now exists a rigorous, 14 ydatabase. The SLC felt that the next logical st¢phe
nutrient criteria development process would bertapgpse a site specific chlorophyll a standard tan8ley
Lake at the 2009 SPRHM. The Cities’ rationale waselol on the expectation that the WQCC would adopt
nutrient standards in 2010 and that a site spestificdard is preferable.
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Monitoring Program Summaries

The monitoring program is divided into three gepimaally based sub-programs: Upper Clear Creek,
Tributary Basin and Standley Lake. Detail regagdime monitoring program is included in the Moriigr
Program section of this report. A monitoring looatmap is included at the end of the Executive Sargras
Figure ES-4.

A total of 3,869 samples have been collected sli98, resulting in more than 30,000 individual, lgieal
results. The rigorous quality assurance/qualityticad program ensures reliable and accurate acalytesults.
Refer to Appendix B for all sample data. The ahmuanitoring costs for the entire monitoring prograre in
excess of $190,000.

Stream Gages and Flow Summary

Stream flow information is required to determinériamt loadings into Standley Lake. Gages are supgo
financially by the SLC, the Upper Clear Creek Wslted Association, the Clear Creek Watershed Foiamglat
the United States Geological Survey, the FederghWay Authority, and the Colorado Department of
Transportation. These agencies all recognizentipeiitance of acquiring reliable flow data as a key
component in assessing nutrient loading. The U§&e in Golden (CLEGOLCO) is the gage closestdo th
diversion canal headgates to Standley Lake. Tearstflows recorded at the USGS gage in Goldesdd as
the point for comparing stream flow patterns aedds (see Figure ES-1). The average annual stteamat
the USGS gage in Golden for the period 1994 thr&@f)¥ was 193 cfs. The average annual streamiflow
2008 was below this average at 182 cfs.

Annual Average Discharge - Clear Creek at Golden

350

CFS

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

@ Annual average streamflow 1994 - 2007 Average

Figure ES-1. Average annual stream flow comparis@hear Creek at Golden



Clear Creek Watershed Agreement
2008 Annual Report

Clear Creek Summary

In an effort to understand anthropogenic impactsater quality and in support of the narrative d&d on
Standley Lake, nutrient data from grab samplebraetkey locations on the mainstem of Clear Crestew
evaluated using trending analysis to compare 288@lts to the average results for the previousyesass.
The data is summarized in Table ES-1. The nutdententrations have decreased for all three lotsiti
except for dissolved phosphorus at CC40 — the naidst location.

Table ES-1. Comparison of 2008 Average to 2003728¢rage

Site Location

Parameter

CC26 (upstream) CC40 (midstreany) CC60 (downstream)

2008 | 2003 -200f 2008| 2003 -200| 2008( 2003 - 200f
Total 0.0096 0.0117 0.0151 0.0176 0.01p9 0.0194
Phosphorus
(mg/L)
Dissolved 0.0018 0.0026 0.0059 0.0051 0.00B8 0.0048
Phosphorus
(mg/l)
Total Nitrogen 0.48 0.49 0.44 0.48 0.42 0.53
(mg/L)

In addition to grab samples, water quality in thred€k is also monitored with autosamplers and cantis, in-
stream probes. Automated sampling equipment (amoipkers) provides the ability to initiate remotengte
collection. Continuous monitoring of the in-streaamnditions captures the impacts to water quahty a
stream flows from natural precipitation events &l as impacts from construction or other watershed
activities. Four autosamplers have been instailecke 2005 at strategic locations on the MainstedhNorth
Fork of Clear Creek.

During 2008, all of the in-stream monitoring andcaoated sampling sites were fully functional prowgl
continuous water quality data acquisition for tdityi, conductivity, pH, and stage height. In autglit in-
stream probes were set to trigger sampling wheeneatality or flow parameters exceeded pre-detexchin
limits, thus providing sample data associated wih-ambient type conditions in Clear Creek.

The autosamplers at CC26, CC49 and CC50 sitesgragented numerous challenges since installation
including inaccurate triggering for storm event péiny, fouling of analytical probes by environmdrdabris,
and occasional instrument malfunctions. Gapserctintinuous data record resulted from these up&ons.

A data summary for the three year period of reafi8 hour ambient composite samples at CC59 is
presented in the body of the report. Summary ftst&C26, CC49 and CC50 are not presented in dmiert
due to the short period of record and operatioifatdlties encountered.

Tributary Basin Summary

Three principal ditches deliver water to Standleké from Clear Creek. They are: Croke Canal (Qroke
Farmers’ Highline Canal (FHL) and Church Ditch (@h). The Kinnear Ditch Pipeline (KDPL) delivers
water to Standley Lake from Coal Creek and/or thal@&er Diversion Ditch. Understanding the divensio
seasons assists in the characterization of potlstarrces. For example, the FHL diversion seasépril
14" through October 31which includes a few weeks of winter flows whidle predominately wastewater,
spring runoff, and summer storm runoff.

3
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The Croke diversion season is generally Octob&tt¥bugh April 14. These waters are predominately low
flows and are influenced by wastewater facilitiad atormwater runoff. The diversion season fer@murch
Ditch is April 14" through October 31 Actual diversion dates may vary slightly dugte seniority of water
rights on the South Platte and Clear Creek. Miltipater sources are delivered through the KDPLctvhi
allows diversions to occur essentially year rounthis ditch.

Table ES-2 characterizes nutrient loadings by sguhe loading inflow for each ditch was dividedtbg
number of acre-feet of water diverted, yielding padsi of nutrient per acre foot of water divertedisT
exercise evaluates the presence or absence ohaé®sadation and assists with identifying potehtiatrient
sources. The information can then be used toifgigndtential actions to reduce nutrient loadingt®i
Standley Lake.

Table ES-2. Pounds of nutrient loading per acot-66 water diverted

Ditch Diversion Seasor Ibs/acre-ft diverted % of Total

TP DRP TN 2008 Diversions
FHL 4/14 to 10/31 0.07 <0.01 0.78 70%
Croke Canal 10/31to 4/14 0.07 0.01 1.22 28%
Church 4/14 to 10/31 0.06 0.05 1.69 4%
KDPL Year round 0.21 0.12 1.56 0.2%

The total percentage may not add up to 100% dusatbematical rounding.

Standley Lake Summary

Water quality monitoring of Standley Lake includgab samples for parameters used in the assessftaet
trophic status of the lake and a lake profiler t@lects data on the lake from its surface toei &df the
bottom four times a day when deployed (ice off eaas Lakewatch, proprietary software developedbgl
Burns, and Microsoft Excel software programs weseduto evaluate Standley Lake data. The lastiaie
years, 2004-2008, were used for all trending amalyBhe trending results are summarized in Tale8E

The SLC believe it is important to note that digsedl oxygen (DO) is both an aquatic health and rkdrg
water concern. In evaluating DO for aquatic ldaly data taken when the lake is isothermal isuatald. For
drinking water treatment, all data regardless w@ftsication status is evaluated as low DO resualtsutrient
and metal resuspension which has increased trettosts and the potential for taste and odor everite
number of days of anoxia at the bottom of the lialevaluated for both aquatic life and treatment
implications. The average length of anoxia, DO <f/lmfor the 5 year period is 11 weeks, an incrdesa
8.85 weeks for the 1994 to 2000 period.

Table ES-3. Summary Table of Standley Lake Watglify Data for 2004-2008*

Parameter Significant | If Yes, Annual Comments
Trend (Y/N) | Change
Chlorophyll a N Higher concentrations observed-OEeb
Secchi Depth Y 1.0.1348 mlyr Reservoir clarity is improving
TP N
TN Y | 6.334 ug/Liyr
NO3 Y | 3.504 ug/Liyr
DRP N
DO N

* All data collected was utilized for assessingtis.
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In support of the narrative standard, the troptatus of Standley Lake is evaluated using the Gansethod
and Lakewatch software. Dr. Noel Burns, noted btogist and developer of the Lakewatch programinesf
trophic state as “the life supporting capacity ypeit volume of a lake. Six commonly measured \#€es are
widely accepted as good indicators of the tropénel of a lake: Chlorophyll a (chla), Secchi def8D),
total phosphorus (TP), total nitrogen (TN), hypaiitic volumetric oxygen depletion rate (HVOD) and
phytoplankton species and biomass.” Four of thénsiicators are mentioned in Standley Lake’s riarga
standard. Trophic state is related to water quhblit the two terms are not synonymous. Trophiesta
scale based on multiple, commonly measured parasaéetater quality is a relative term based on the
designated use or uses of the water. A summarg tdlitophic status by year is presented in therhady of
text of this report.Standley Lake remained mesotrophic in 2008.

The nutrient loadings into Standley Lake are evaldiannually. Nutrient removal via pipeline withdsals

are calculated and subtracted from inflow loadiigdding a net reservoir loading. Table ES-4 dsttik lake
nutrient loads for the last five years.

Table ES-4. Standley Lake nutrient loads 20040820

Dissolved Reactive
Total Phosphorus (Ibs) Phosphorus (Ibs) Total Nitrogen (Ibs)

Year Inflow | Outflow Regleertvoir Inflow | Outflow Regleertvoir Inflow | Outflow Regleertvoir

Load | Load Loading Load Load Loading Load Load Loading
2004 | 3,902 1,146 2,756 632 611 21 39,784 26,115 6693,
2005| 2,902 751 2,151 682 179 503 41,233 11,524 099,7
2006 | 4,461 2,121 2,340 1,241 883 358 43,899 30,448 12,951
2007 | 2,740 1,528 1,212 770 576 194 56,139 28,862 27727
2008 | 2,848 1,632 1,216 670 578 92 37,254 27,435 199,8

* For calculation purposes, the method detectionit {[MDL) concentration was substituted for noneaied concentrations less than
the method detection limit. The loadings have bedjosted from previous published reports to réftecrected flow calculations.

Lake data are also collected from a profile insegntn The profiler consists of a floating platfocaontaining
solar panels, marine batteries and an on-board aempnd communications package. A data cableemsn
the computer to a combination leveling profiling/e and sensor package that floats below theqplatf
The sensor system moves up and down through ther aaiumn. The sensors transmit data via the
communication cable to the on-board computer. Dataalso be downloaded manually. The aging ofil
(RUSS) was replaced in 2008 with the YSI profil&@he instrument performs 4 profiles each day or one
profile every 6 hours. The following parameters mreasured: dissolved oxygen, pH, temperature,
conductivity, chlorophyll a, and turbidity.

Data collected from the YSI profiler provided timelotification of two algae blooms in 2008. Theadler
bloom in August evolved into the larger bloom irp&enber. The chlorophyll a data collected fromYi&#
profiler is considered screening level data and¢iselts are generally about 1 pg/L less than tiagyacal
results achieved using standard laboratory proesdiar quantifying chlorophyll a. The profiler datssisted
water treatment operators in selecting approptiagment alternatives to reduce the algae impath®
drinking water. Figures ES-2 and ES-3 are isoplgtmerated from data collected by the YSI profiler
detailing algae blooms and the seasonality of tlieslcoxygen at the lake bottom throughout the year.
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Standley Lake Chl-a (ug/L)
2008 RUSS

uilﬂ ‘M R

(w) yadeg

ﬂ

=R ier s gl amt S oS o= e mmoom dies s WER GED S B S i e SET S m=m e

—

na
na

Gi22
G426
Bi30
Tif
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
10,
10010,

7
7
7
T
7
i
g
g
a8
a8
g
g
g
g
g
g

|ID—D.5 mlol w118 152 @225 m253 335 2354 md-45 w455 w555 mb o6

Figure ES-2. Depth integrated profile of Standlake for chlorophyll a.
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UCCWA Summary

The Upper Clear Creek Watershed Association focosettio main areas in 2008 in addition to its ongoi
activities as a 208 Management Agency which inv@hle reviewing and monitoring of plans and praect

Work begun in 2007 toward a Countywide WastewatdityJPlan and individual Wastewater Utility Plans
for each of the ten dischargers in Clear Creek Gooeared completion. As of December 31, 200&hall
Wastewater Utility Plans had been accepted byrttliwidual dischargers. Five were reviewed by UCCWA
and forwarded to DRCOG for final approval; the rerrg five were scheduled for UCCWA review in early
2009. The Wastewater Utility Plans are importantifgoroving wastewater plant performance, effluent
guality, and therefore Clear Creek water qualippezially regarding nutrient levels, over time.

UCCWA continued work with consultants in preparatfor a Water Quality Control Division hearing to
establish new underlying zinc standards and updategdorary modifications for several segments ea€l
Creek and presented a proposal at the Water Q@ityrol Commission’s December hearing. The ralise
zinc standard was tabled for reconsideration gptiing 2009, but updated temporary modificationsewe
adopted through 2014.

In its role as the 208 Management Agency for theerdaed, UCCWA reviewed six projects referred for
comment. UCCWA membership voted to comment oretbtber matters that, while not officially referred
for comment, were deemed of significance in theafgted.

At the invitation of the Standley Lake Cities, UC@Wegan participation in the Cities’ Source Water
Protection Project. An official UCCWA representativas designated, and other member entities also
participate. The project final report is expedre@009 with implementation of the best managemeattice
to follow in 2010.

Tributary Basin and Nonpoint Source Control Efforts Summary

Nonpoint source control efforts play an importasienn improving water quality. The majority of
governmental entities in both the upper and trityubeasins has adopted and is implementing nongoutce
control regulations. The cities of Arvada, Nor@gh, Thornton, Westminster and Golden have Phase I
stormwater permits have adopted regulations progiétir erosion control during construction, pernrgne
BMP maintenance and prohibition of illicit dischasy

On October 26, 2006 the Cities of Arvada, NorthgléFhornton, and Westminster signed an
intergovernmental agreement with the Church Ditciié/ Authority authorizing the use of a sectionhaf
ditch as an inceptor canal for the purpose of dirvgrll or portions of storm water flows arouné&dley
Lake. The Church Ditch project was completed 68860 that stormwater runoff from 3,996 acres ofllan
the tributary basin is diverted around Standleyd.aonstruction of the new inflow structure wampteted
prior to the 2008 runoff season.

Standley Lake Cities Summary

The SLC accomplishments in 2008 were numerous medted at protecting the water quality in Standley
Lake from multiple perspectives:
— The continuous in-stream monitoring and autosanmgaerposite sampling programs were expanded
by the inclusion of instrumentation at the Tribytaanal inlets to Standley Lake.
— The aging remote underwater sampling station (RW&SJtandley Lake was replaced with a YSI
profiler with the capability of adding two more Qadlepth integrated profiles, for a total of fouailg
profiles, at six hour intervals.
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— The stakeholder process for development of a SaMater Protection Plan was initiated using grant
funding from CDPHE. Significant progress was exida 2008 in securing stakeholder participation
and input.

— The SLC took a proactive approach to protectioBtahdley Lake from zebra mussel infestation as
evidenced by the timely and rapid implementatioa bbat inspection, quarantine, and washing
program prior to the start of boating season in820@ultiple techniques were immediately employed
to monitor for zebra mussel veligers.

— Watershed modeling activities were completed in00he WARMF model is used to forecast
inputs to the lake, and to identify the most retd\sources of nutrient loading in the watershed.

The SLC agree that the trophic status of the resewas mesotrophic in 2008; however, concern remai
with the taste and odor events caused by wintereatdpoms and the increasing number of weeks ef lak
anoxia. The Standley Lake Cities are encouragatdopdvanced treatment compliance at the Black
Hawk/Central City WWTF as well as reductions inrrarit loadings from the Idaho Springs WWTF and that
the Town of Georgetown continues to address th&W W issues.

Source Water Protection

In 2008, the SLC received a Source Water Prote&lanning Grant from the Colorado Department oflieub
Health and Environment, Water Quality Control Dieis The Plan’s primary focus is the identificatiof
nutrient sources in the watershed and developnfdsgst management practices to limit loadings &a€l
Creek from both dispersed and discrete sources.gbhls are to create a plan that connects anenefes
existing water quality documents (i.e. Inter Goveemtal Agreements (IGA's), Agreements, lake and
watershed modeling), identifies source water ptaiaanformational gaps, and addresses nutrieated|
water quality issues within the watershed througblip and stakeholder involvement.

Afterward

Prior to completion of this report, a few signifitavents transpired in early 2009 that merit nogritig in

this report. A site specific chlorophyll a stardléor Standley Lake was adopted by the WQCC af@i®
South Platte Basin Rulemaking Hearing while a sljgimodified version of the narrative standard was
retained. Also, the Town of Georgetown receivedentban $9 million dollars of ARRA and DOLA monies
in 2009. The money will address both water andevester issues locally that will prove an overahbfit to
the entire watershed.
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. MONITORING PROGRAM

The Clear Creek Watershed Agreement (see Appenddirécts creation of a jointly designed, implengsht
and funded monitoring program to evaluate nutrieatling from point and non-point sources in the
watershed. The program is also designed to asgessal lake loadings and the effect of nutriexduction
measures implemented by various parties on théicgpatus of Standley Lake.

The monitoring program is divided into three gepdiaally based sub-programs, Clear Creek, Tributary

Basin and Standley Lake. A monitoring location majmcluded as the last page in the Executive Sarym
Table 1 summarizes the number of samples colldotegach sub-program.

Table 1. Monitoring Events Summary — 1994 throRga8

Monitoring Program Number of Number of Total number of
description sampling samples samples collected
locations | collected in 2008 1994 — 2008

Creek (grab) 17 56 1368
Creek (wastewater plants) 9 46 776
Creek (autosamplers) * 4 60 133
Tributaries/ Canals 9 88 953
Lake * 4 64 639

Total 43 314 3869

* Creek autosampler data period of record 2005 820ake data period of record is 1999 — 2008.

The 3,869 samples have resulted in more than 30n@d@dual analytical results. The monitoring gram
costs for 2008 were greater than $190,000. Theitwlagmg Committee has instituted a rigorous quality
assurance/quality control program for analyticabhdgeneration and evaluation. It is safe to say th
monitoring is the foundation of the Clear Creek égment. Refer to Appendix B for all sample dasalts.

Clear Creek Ambient Grab Program

Grab samples are single point-in-time samples ct@tkin-stream and at wastewater treatment plally\®)
effluents throughout the watershed. Grab samglations were selected to correspond with estaldishe
USGS gage stations and additional sites have Imetkrdied over the years as the monitoring prograsn ha
evolved.

Grab samples are collected eight times during @ yo correspond with seasonally varying flow
conditions. Theshort Schedulés collected six times per year and includes fstogam locations and
five wastewater treatment plant (WWTP) effluentBhe Long Schedulés collected twice per year
(May and October) and includes 26 locations - @lktteam locations and all 9 WWTP effluents in the
program. The&.ong Scheduleaptures the lower flows and increasing runofivBceach year.

Clear Creek Autosampler Program

In addition to grab samples, the creek is also saunpith autosamplers and monitored with continyaus
stream probes. Automated sampling equipment (aopkers) provides the ability to initiate remotengée
collection. Continuous monitoring of the in-streaamditions captures the impacts to water quahty a
stream flows from natural precipitations eventsvalf as impacts from construction or other watedshe
activities. Four autosamplers have been installeck inception of the autosampler program in 20D&ble 2
summarizes the data collection history for the Cereek autosamplers. Geographically situatedhen t
Mainstem and North Fork of Clear Creek, in an wg#str to downstream configuration, these sites are
identified as:

10
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CC AS 26—0n the mainstem of CC downstream of tifeieace with the West Fork of CC (Lawson gage)
CC AS 49- On the mainstem of CC upstream of the conflueritete North Fork of CC

CC AS 50 — North Fork of CC above confluence vighnainstem of CC

CC AS 59 — on the mainstem of CC approximatelyya@ds upstream of the Church Ditch Headgate

Table 2. Clear Creek Autosampler History

Data Period Number of Autosampler Monitoring Events
Location of Record 2005-2007 2008
Ambient Event Ambient Event
CC AS 26 2008 0 * 6 *
CC AS 49 2006 — 2008 7 6 7 2
CC AS 50 2006 — 2008 8 * 7 *
CC AS 59 2005 — 2008 9 9 7 5

* Not applicable — this autosampler is not prograedrto collect event samples.

The continuous in-stream monitoring probes
provided continuous water quality data
acquisition for turbidity, conductivity, pH, and
stage height. Autosamplers were set to triggergig
sampling event when water quality or flow
parameters exceeded pre-determined limits, t
providing sample data associated with non-
ambient conditions in Clear Creek.

The autosamplers at CC26, CC49 and CC50
sites have presented some challenges since
installation including inaccurate triggering for
storm event sampling, fouling of analytical
probes by environmental debris and occasiona
instrument malfunctions. Gaps in the continuo
data record resulted from these interruptions.
Ambient autosampler data for CC59 are
presented in the Monitoring Results section, b
data for CC26, CC49 and CC50 are not
presented due to the short period of record anc
the previously described difficulties.

Figure 1. Monitoring Station Installation

Tributary Basin program

Grab samples are collected on all the supply caoadsandley Lake on a monthly basis when the iddid
ditches are running. In addition, the Croke andriéas’ High Line canals are equipped with contirgio
stream monitoring probes and autosamplers. La@ings are calculated using the lake inlet data.

11
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Standley Lake Program

Standley Lake is monitored consistently on a biklebasis throughout the year provided the lakeois
covered with ice. Samples are collected at thiaeser in the photic zone (two times the Secchildepnd five
feet off the bottom of the lake. Lake samples vemiéected in an attempt to accurately assess glgalth,
the period of hypolymnetic anoxia, nutrient treraisq lake turnover. A total of 639 grab samplesHhzeen
collected since 1999. Multiple analyses were getéml on each of the samples.

In addition to grab samples, water quality on Steytlake is monitored using a remote underwatepdiam
profiler. The profiler is placed on the lake whhg ice has melted in the spring and is retrievechfthe lake
before the surface freezes. Analytical probes oreastandard field parameters plus chlorophylha, depth
integrated manner four times daily. The profileeeuted at least one full-column profile on 240asafe days
in 2008.

Monitoring Results

Clear Creek Grab Sample Results

In an effort to understand anthropogenic impactaater quality and in support of the narrative dead on
Standley Lake, upstream to downstream nutrient datgarisons for 2008 were made against the previou
five years of sample data at strategic locationtherClear Creek mainstem. All of the data sumpeakin
Table 3 were generated from grab samples takentbedrydrograph (8 times/year). Figures 2 throtgh
provide nutrient data over the past five years.

CC26 (Upstream): 1-70 at the Lawson gage belowctmdluences of West Fork CC, Leavenworth Creek and
South Fork CC. Anthropogenic influences includeteeater treatment facilities, commercial and ddimes
septic systems, treated mine waste and stormwateffrfrom roadways.

CC40 (Midstream): USGS gage at Kermit's Restautagibw the confluences of West Fork CC,
Leavenworth Creek, Chicago Creek, Fall River, aodtls Fork CC, upstream of the confluence with North
Fork. Anthropogenic influences include multiplestewater treatment plants, septic systems, abaddone
mines, and stormwater runoff from towns and roadway

CC60 (Downstream): At the Church Ditch Headgagdow the confluences of North Fork CC, Beaver Brook

Soda Creek and Elk Creek. Anthropogenic influemeelside multiple wastewater treatment plants,isept
systems, abandoned mines, rock/gravel mines, anghwater runoff from towns and roadways.

Table 3. Comparison of 2008 averages to 2003 gir@007 averages

Site Location
Parameter
CC26 (upstream) CC40 (midstreany) CC60 (downstream)

2008 | 2003 -200F 2008| 2003 -200 2008| 2003 — 200
Total 0.0096 0.0117 0.0151 0.0176 0.01p9 0.019¢
Phosphorus
(mg/L)
Dissolved 0.0018 0.0026 0.0059 0.0051 0.00138 0.004B
Phosphorus
(mg/L)
Total Nitrogen 0.48 0.49 0.44 0.48 0.42 0.53
(mg/L)

12
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Figure 2. Phosphorus results for CC26 (upstream)
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Figure 3. Phosphorus results for CC40 (midstream)
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Figure 4. Phosphorus results for CC60 (downstream)
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Figure 5. Nitrogen results for CC26 (upstream)
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Figure 6. Nitrogen results for CC40 (midstream)
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Figure 7. Nitrogen results for CC60 (downstream)
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Clear Creek Autosampler Results

Autosamplers collect event triggered samples intiaado monthly composite samples. In-stream wate
guality monitoring and sampling capability at theftes allows for tracking of water quality changethe
watershed that occur due to anthropogenic andaddaators. The ability to automatically sample whe
ambient conditions in the Creek change, combindkd svcontinuous picture of water quality in theetre
provides critical information on how natural everstsch as precipitation, or events associated with
construction or other watershed activities carr alteter quality. During the 2008 monitoring segdoue
distinct storm events in Clear Creek were succégsfaptured and recorded at CC59.

From April through October, two consecutive 24-hoomposites were sampled and analyzed for nutrients
TSS/VSS, and metals. Continuous read field pdbepH, conductivity, temperature, and turbiditgre
installed and monitored daily using telemetry. iDgrithe winter months, only temperature and coridigt
data were collected as these probes can withst@ncbtd temperatures and require less frequertiratibn
than the additional probes.

The autosampler network is maintained by the ciafeéSolden, Arvada and the SLC. CC AS 59, located
immediately upstream of the Church Ditch Headgat®alden, has been in use since 2005. CC AS 49 and
CC AS 50, mainstem at Kermits, and N. Fork respelstj have been in use since 2006. The newest
autosampler, CC AS 26, mainstem at Lawson, waalladtin 2008. The following graphs (Figures &tigh
11) were generated using 2006 - 2008 ambient (retgdata at CC AS 59, the autosampler with thgdseh
period of record. Scatter plots for total nitroged total phosphorus are presented with correistio

average daily discharge and total suspended s@lall; average flow was taken from the USGS gage at
Golden (CLEGOLCO). Trending of the data was nafqrened due to the limited period of record.

CC59 Ambient
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Figure 8. CC59 ambient data graph (2005-2008! tatrogen and average daily discharge
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Figure 9. CC59 ambient data graph (2005-2008%t fhosphorus and average daily discharge

Figure 10. CC59 ambient data graph (2005-2008%4 totrogen and total suspended solids

Figure 11. CC59 ambient data graph (2005-2008pg} phosphorus and total suspended solids
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Tributary Basin Results

Three principal ditches deliver water to Standleké from Clear Creek. They are: Croke Canal (Qroke
Farmers’ Highline Canal (FHL) and Church Ditch (@h). Additionally, the Kinnear Ditch Pipeline (KL)
delivers water to Standley Lake from Coal Creek/@anthe Boulder Diversion Ditch. Understanding the
diversion seasons assists in the characterizatipollotant sources. The diversion seasons aslddtin
Table 4. Actual diversion dates may vary sliglatlye to the seniority of water rights on the Sou#it® and
Clear Creek. Multiple water sources are delivehedugh the KDPL which allows diversions to occur
essentially year round when the ditch is in prjorit

To characterize nutrient loadings by source, thdilng inflow for each ditch was divided by the nanbf
acre-feet of water diverted, yielding pounds ofrieumt per acre-foot of water diverted. This exeecdvaluates
the presence or absence of seasonal variationsaisisawith identifying potential nutrient sourcdhe
information can then be used to identify poterditions to reduce nutrient loadings into Standlalyd. Table
5 summarizes nutrient inflows by ditch for 2008.

Table 4. Pounds of nutrient loading per acre-tdatvater diverted

Diversion Season Factors affecting lbs/acre-ft diverted % of Total
Ditch water quality 2008
TP DRP TN | Diversions
Low flows comprised
of wastewater. Higher
4/14 10 10/31 flows are precipitation
FHL or spring runoff driver]  0.07 <0.01 0.78 70%
Croke Canal | 10/31to 4/14 |Wastewater dominated. o7 0.01 1.22 28%
Low flows comprised
of wastewater. Higher
4/14 to 10/31 flows include
precipitationevents an
Church spring runoff. 0.06 0.05 1.69 4%
On-site waste system
Year round (septic) and
KDPL precipitation driven. 0.21 0.12 1.56 0.2%

The total percentage may not add up to 100% dusatbematical rounding.

Table 5 Total nutrient loadings by ditch/canal

Ditch Nutrient Loadings for 2008 (lbs)

TP DRP TN
FHL 1,822 433 21,182
Croke Canal 768 146 13,396
Church 243 82 2,562
KDPL 15 9 114
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Standley Lake Results

In support of the Standley Lake Management PlanSihC evaluate trends and trophic status using the
Lakewatch computer software. Lakewatch was deesldyy Dr. Noel Burns, renowned limnologist. A &bl
with the Carlson trophic status values followsha Trophic Status section (see Table 7). For mapof
trend analysis, the last five years of data weeslusAll indicators were measured at Standley LsateeSL10,
near the dam face. Westminster staff sampled &tphdke from a boat on ldates in 2008.

Two types of Lakewatch graphs are presented. @eeis a regression graph with the top regresanen |
being observed data; the bottom regression lirdtqul as residuals, is deseasonalized data, ta frdan
which seasonal variation has been removed (seedsidi8, 16 and 17). Regression lines using leastre
regressions are calculated for both sets of datimw p-value correlates to a low probability thiag fit of the
line is attributable to chance, i.e. there is enlpgpbability of a trend. All data for the 2004dbgh 2008
period was used to develop these graphs, regamfi¢éissrmal stratification status.

The second type of Lakewatch graph groups theeedéita set by month resulting in a seasonal vaniati
graph (see Figures 12 and 14). All Lakewatch gsapére generated using grab sample data.

Chlorophyll a and Secchi Depth
Chlorophyll a is generally lower in the summer nintrising in the fall after turnover with contirtlie
increases through the winter.

Epilitnmion # lzothermal Annualized Data

* Seazonal
— Trend

CHa (ugiL)

Marths of the Year

Figure 12. Seasonal chlorophyll a as measureceifatte photic zone (2x secchi depth).

The following two graphs were generated using thkelwatch program. The first graph (Figure 14) is a
regression. It shows that secchi depth is trensliigtly upward (i.e. reservoir clarity is incre@as). The
trend is significant and the rate of change is @813eters/yr. Secchi depth is measured in the@hohe
which is the depth to which light can penetratde $econd graph (Figure 15) shows seasonalityhsdepth
gradually increases over the spring to summer nsgpiaking in June and July followed by a gradual
decrease. Figure 15 is a comparison of secchhdamt chlorophyll a over the most recent five yedins
general, secchi depth decreases with increasetbphigl a concentrations and visa versa.
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Time Trend
Seazonal Regression: y = -333.7 + 011681x ; R = 0.2046; p =0.0363 - Seazonal
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Figure 13. Secchi depth trend
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Figure 14. Seasonal Secchi depth
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Secchi Depth and Chlorophyll a | Chlorophyll a
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Figure 15. Comparison of Chlorophyll a and Secokpib.

Nutrients

Total phosphorus in Standley Lake is trending uphvaowever the trend is not significant. RefeFigure
16. Total nitrogen (TN) is trending downward ahd trend is significant with a rate of change 838.
ug/L/yr. Refer to Figure 17.

Time Trend
Seazonal Regression: v = -1189 + 0.5369x ; R = 01405 ; p = 0.09033 -2 Seasonal
Residualz Regression: v = -732.1 + 03649 ; R =009403; p=0.259 — Regres=ion
e - Residualz
! ! ! ! — Regression

TP (uglL)

T T
2004 2005 2006 2007 2005

Figure 16. Total Phosphorus
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Time Trend

Seazonal Regression: v =1 721E4 + -8.474x; R = 02665 ; p = 0.0007404 - Seazonal

Residusls Regression: v =1.271E4 + -6.334x ; R = 0.2156; p = 0006657 — Regression
T T T T - Residuals

— Regression

Figure 17. Total Nitrogen

Water quality trends for trophic status parameberStandley Lake for the last five years are surnmedrin
Table 6.

Table 6. Summary Table of Standley Lake Water uBlata for the 2004-2008 period

Parameter Significant If Yes, Comments
Trend (Y/N) | Annual Change
Chlorophyll a N Higher concentrations observed -©OEeb
Secchi Depth Y T 0.1348 m/yr The reservoir clarity is improving
TP N
TN Y ! 6.334 pgl/Llyr
NO3 Y {  3.504 pg/Liyr
DRP N
DO N

Lake data is also collected from a profile instrainer remote
underwater sampling station (RUSS). The profitarsists of a
floating platform containing solar panels, marigtéries and an
on-board computer and communications package. tAakble
connects the computer to a combination levelingilprg device
and sensor package that floats below the platfofhe sensor
system moves up and down through the water coluhte
sensors transmit data via the communication cabileet on-
board computer. Data can be downloaded manuaiiiaca
SCADA system. The aging profiler (RUSS) was repthm
2008 with the YSI profiler. The instrument perfard profiles
each day or one profile every 6 hours. The follayparameters
are measured: dissolved oxygen, pH, temperataneluctivity,
chlorophyll a, and turbidity. The YSI profiler wisinched on
May 30, 2008.

Figure 18 YSI profiler replaces RUSS on Standley Lake.
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Data collected from the YSI profiler detail two aggblooms in 2008 — approximately August®zihd
September 8(see Figure 19). The smaller bloom in August esglinto the larger bloom in September. The
chlorophyll a data collected from the YSI profilerconsidered screening level data and the resrdts
generally about 1 pg/L less than the analyticalltesachieved using standard laboratory procedores
guantifying chlorophyll a

Standley Lake Chl-a (ug/L)
2008 RUSS
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Figure 19. Depth integrated profile of Standley & &ér chlorophyll a.

Figure 20 reveals the strong seasonality demoestiat dissolved oxygen with lower concentrationthat
lake bottom during the summer months when the igké&atified.
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The duration of lake anoxia has increased ovelattel4 years. The average period of anoxia durgg) -
2000 was 63 days. The average period of anoxiagi@002 -2008 was 81 days. The 2001 drought wear
not averaged into either time period. Figure 2thitkethe days of lake anoxia for 2005 — 2008.
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Figure 21 Days of lake anoxia

Loadings and Trophic Index

To further characterize water quality in Standleké&, a mass balance loading calculation was pegdend
trophic index assessed using the Carlson method.

Dr. Noel Burns, noted limnologist and developethaf Lakewatch program, defines trophic state ae lith
supporting capacity per unit volume of a lake. &rmonly measured variables are widely acceptepad
indicators of the trophic level of a lake: Chlongfl a (chla), Secchi depth (SD), total phosphditiR), total
nitrogen (TN), hypolimnetic volumetric oxygen depbe rate (HVOD) and phytoplankton species and
biomass.” Four of the six indicators are mentiomefitandley Lake’s narrative standard. Dr. Buumgher
explains that “trophic levels of lakes are critizadicators of water quality. They provide a measaf the
nutrient status of a body of water.” Trophic stiateelated to water quality but the two termsraoe
synonymous. Trophic state is a scale based onptgyliommonly measured parameters. Water qualiy i
relative term based on designated use or useg afdter.

Commonly used indices to determine trophic statgatus include: Vant (1987), Carlson (1977), Chaagtral.
(1981) and Burns et al. (2000). The Lakewatch mnoguses both the Carlson and Burns classification
schemes. The concept of trophic status is basdigediact that changes in nutrient levels influealcgl
biomass as measured by chlorophyll a which in tauses changes in lake clarity as measured by iSecch
depth. A trophic state index is a convenient vaaguantify this relationship. The SLC agree thatlake is
currently mesotrophic but remain interested in tigyieg a water quality index that would serve as an
indication of achievable condition. Coupling thiformation with trending analysis can serve agaiy
warning allowing implementation of management amito prevent the lake from becoming eutrophic.

Table 7 is a summary of the trophic status by yddre middle columns in the table convert the ratado a
trophic index value. In turn, the individual traplindex values are combined, resulting in an ahmGa
average. Highlighted years indicate the loweat&al2008 showed the lowest annual average TS113&r
the entire period of record, surpassing 2004.
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Annual

Trophic

Status

Period Nutrient Averages Trophic Index Value Index

ET’?OF

chla SD TSI TS

(ug/L) (m) TP (ug/L) | TN (ug/L) TSc TSs TSp TSn avg avg
Jan 1995-Dec 1995 2.94 2.51 21.63 320.2 41.49| 46.12 47.88 37.68 43.29| 2.31
Jan 1996-Dec 1996 3.10 2.29 14.36 281.1 41.71| 48.03 42.57 36.14 4211 | 2.43
Jan 1997-Dec 1997 2.84 2.43 16.44 313.9 40.83| 47.21 44.53 37.73 42.57| 2.08
Jan 1998-Dec 1998 2.75 2.88 17.51 346.3 40.52 | 44.76 45.43 39.15 42.46| 1.55
Jan 1999-Dec 1999 1.82 3.09 10.69 281.4 36.47 | 43.73 38.31 36.16 38.67| 1.75
Jan 2000-Dec 2000 2.68 2.72 14.79 226.4 40.26 | 45.57 43.00 33.02 40.46| 2.71
Jan 2001-Dec 2001 4.09 3.08 17.47 268.2 44,42 | 43.80 45.39 35.46 42.27| 2.29
Jan 2002-Dec 2002 5.60 2.76 18.08 241.7 47.51| 45.38 45.89 33.96 43.19| 3.11
Jan 2003-Dec 2003 4.70 3.0( 11.77 335.4 4578 | 44.17 39.70 38.69 42.09| 1.71
Jan 2004-Dec 2004 3.54 3.31 8.26 234.0 43.01| 42.75 | 34.70 33.50 38.46| 2.56
Jan 2005-Dec 2005 5.00 3.2( 12.44 198.3 46.38 | 43.26 40.50 31.11 40.31| 3.30
Jan 2006-Dec 2006 3.91 3.47 15.82 195.1 43.98 | 42.08 43.97 30.87 40.22| 3.15
Jan 2007-Dec 2007 511 3.96 17.53 267.8 46.60| 40.17 45.45 35.44 41.92| 2.57
Jan 2008-Dec 2008 3.24 3.84 11.04 190.3 42.14| 40.60 38.79| 30.51 38.01| 2.59

Average 4.16 3.56 12.01 206.40 44,42 | 41.77 39.69 31.64 39.38 1.18

Utilizing the trophic indices, loadings, and otlesaluated data, assists the SLC in developing neameunt
options to maintain Standley Lake in a mesotroghate. The 2008 mass loadings for nutrients are
summarized in Table 8. Figures 22 and 23 are grapthe nutrient loads for the past five years.
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Table 8. Standley Lake Mass Loading Summary, 199808*
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Total Phosphorus (Ibs) Dissolved R((?I?)(;t)lve Phosphorys Nitrate + Nitrite as N (Ibs) Ammonia as N (Ibs) Total Nitrogen (Ibs)

Year Inflow | Outflow ggtservoir Inflow | Outflow ggtservoir Inflow | Outflow ggtservoir Inflow | Outflow ggtservoir Inflow | Outflow ggtservoir
Load Load Loading Load Load Loading Load Load Loading Load Load Loading Load Load Loading

1995| 8,166 2,611 5,555 1,201 773 427 35473 27,865 7,608 5,168 2,413 2,755 NA NA NA
1996 | 4,283 1,834 2,448 793 666 127 26,850 18,416 1358, 3,322 4,339 (1,017) 49,674 43,672 6,002
1997| 6,177 1,934 4,243 1,20Q 381 820 33,188  16,49316,695 4,077 4,058 20 62,478 35,4712 27,006
1998 | 10,304 1,761 8,543 978 2,191 (1,213) 39,148 ,5980 18,551 3,377 3,188 189 69,087 40,15 28,862
1999 | 8,179 2,601 5,579 944 179 764 47,687 25,090 ,59Z22 | 4,778 2,441 2,337 81,963 46,272 35,691
2000 | 3,604 1,749 1,855 650 674 (24) 13,865 6,625 2407, 1,405 1,188 217 31598 22,604 8,994
2001 | 11,535 2,270 9,265 898 444 454 27,240 12,457 4,783 1,905 5,417 (3,512) 52,184 37,565 14,619
2002 | 1,827 1,629 198 395 485 (90) 14,605 4,562 480,0] 1,160 2,156 (996) 29,381 20,223 9,158
2003 | 5,116 1,526 3,590 1,197 623 574 45,161  26,22318,938 2,014 1,844 170 82,462 41,147 41,315
2004 | 3,902 1,146 2,756 632 611 21 21,283 10,799 4840, | 1,144 2,039 (895) 39,784 26,115 13,6609
2005| 2,902 751 2,151 682 179 503 24,014 9,941 34,07 1,435 1,903 473 41,238 11,524 29,709
2006 | 4,461 2,121 2,340 1,241 883 358 21,597 11,03710,560 1,571 2,484 (913) 43,399 30,448 12,951
2007 | 2,740 1,528 1,212 770 576 194 28,341 11,298 ,0437 2,541 2,475 66 56,139 28,862 27,27\
2008 | 2,848 1,632 1,216 670 578 92 18,459 9,4p9 09,05 1,142 2,729 (1,587) 37,254 27,435 9,819

Notes: Parentheses indicate a negative value. NdAAvailable. The loadings have been adjustethfprevious published reports to reflect corrediea calculations.
* For calculation purposes, the method detectionit [MDL) concentration was substituted for noneadéd concentrations less than the method detdetidn
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Aquatic Nuisance Species

Eurasian Water Milfoil
Eurasian Watermilfoil (EWM)Myriophyllum spicatum Lis a non- |
native, aquatic, noxious weed that grows rapidly @na depth of
35 feet. EWM grows in dense mats that severelyfere with
recreation and has been known to provide a subdtvablue-green |
algae growth.Blue-green algae blooms can ultimately cause tast
and odor events in drinking water supplies. EWhS first
observed in Standley Lake in 1998 and it was paditiidentified
in 2000.

Eurasian Watermilfoil Weevils were stocked in Stagd_ake in
2002, 2004, 2005, and 2006. Weevils are usedritba the
growth of EWM. Weevils were stocked in 8 locatisghsough out
the west side of the reservoir. Adult weevils hitage along the
shoreline in the winter and migrate out to the aililplants in the
spring. They lay their eggs on the top part ofgteen and the
larvae burrow into the plant, which causes it tbdat of the water / -
column. The figures below show how the grazingwitseeeduce

the milfoil biomass through out the summer growpegiod. As the |
weevils graze and damage the milfoil, the heiglt densities
decrease. Weevils will never get rid of milfoilrapletely, but they
can control the density of the plants.

Figure 24. EWM beds in Standley Lake

Figure 25 depicts the 2008 average milfoil denfgity2008 relative to the previous five years. FeQ6
documents three months of submerged aquatic vegetsthymetric surveys completed on the west sfde
Standley Lake in 2008. Non-surveyed areas ofdke &re depicted by dark grey shading. The mitfad
been the predominant vegetative species in the lakeappeared to decline in July of 2008. Numenuative
plants reappeared in Standley Lake.

Average Milfoil Density for Standley Lake
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Figure 25. Standley Lake average EWM density @i32— 2008.
26



Clear Creek Watershed Agreement
2008 Annual Report

Plant Height (ft)

| RERL
§-05
859
| EE1
e
s
s
| B
| B
W
| FIE
| ER
s
s
| BAgE
| BB
152
115
051
0405-05

Figure 26. Submerged aquatic vegetation mappirgjaridley Lake — May, June and July 2008
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Zebra and Quagga Mussels

When zebra mussels were discovered in Lake Puel@00d8, quick action was needed by City of
Westminster staff to develop a protection progranttandley Lake. By May*] the beginning of

boating season, a zebra/quagga mussel prevenbgnapn was implemented that included a combination
of inspecting, tagging and quarantining boats,\sprashing stations, restrictions on aquatic bait, an
education program for the public and Standley Lgikests.

To date, no zebra or quagga mussels have beeneatkieStandley Lake. Monitoring methods initiated,
or continued in 2008 include microscopic analygenetic analysis, shoreline surveys, and substrate
samplers. Early detection efforts are importariidst prepare operations staff of threats to thekifrg
water treatment infrastructure.

Standley Lake Status

The Statement of Basis and Purpose for the nagratandard for Standley Lake adopted by the Water
Quality Control Commission in 1994 stated: “Dat#laxtied over the last eleven years for chlorophyll
for Standley Lake indicates that the lake has lmeesotrophic over that period. The trophic stafus o
Standley Lake is based on the average magnituttegdfic state indicators measured during the period
from March 1 through November 30.”

The SLC and the Tributary Basin Entities continmé¢lieve that Standley Lake was mesotrophic during
1995 — 2008 and that the trophic status of thervegedid not change in 2008 based on commonly
acceptable trophic parameters such as secchi defghphosphorus, and chlorophyll a.

The cities are concerned with the large chloropapikes and algae blooms that occur during théewi
and with increases in the duration of hypolimnafioxia. The SLC believe it will be important to
observe water quality trends closely and take &rtake corrective action should it appear thaewat
quality is deteriorating.

Watershed Activities

Modeling

A Clear Creek/Standley Lake Watershed ManagementeM®MM) was originally prepared by Camp
Dresser and McKee, Inc. in 1994. Several updates baen conducted since that time. The original
model and subsequent updates predicted nutriedinigato Standley Lake from upstream land use use
coverage and pollution sources such as wastewatdntent plants. The original watershed model was
limited in its ability to link with the Standley ka Eutrophication Model. The Lake Model assesses th
impact of nutrients and organic carbon on watelityua Standley Lake.

In 2008, the SLC started using the Watershed AmaRisk Management Framework (WARMF)
watershed model to predict inputs to the lake,taridentify the most relevant sources of nutrieatding

in the watershed. The lake model predicts howake fesponds to those pollution inputs. The WARMF
model provides all stakeholders with a better pesBpe on the relative impacts of various actigtomn
Standley Lake water quality and helps with decisi@aking on the most beneficial and cost effective
watershed management activities. The new WARMF mioderporates relevant updated information
from the old model.

WARMF includes a GIS-based watershed model thautates daily runoff, shallow ground water flow,
hydrology and water quality of a river basin. Aaibasin is divided into a network of land catchtaen
(including canopy and solil layers), stream segmemtd lake layers for hydrologic and water quality
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simulations. Land surface is characterized by lasal/ land cover and precipitation is depositethen
land catchments to calculate snow and soil hydsglagd resulting surface runoff and groundwater
accretion to river segments. Water is then routechfone river segment to the next, until watershed
terminus is reached. Instead of using export coefits, a complete mass balance is performedrsjarti
with atmospheric deposition and land applicatiob@sndary conditions. Pollutants are routed withewa
in throughfall, infiltration, soil adsorption, ekfiation, and overland flow. The sources of poimtl a
nonpoint loads are routed through the system wighmtass so the source of nonpoint loading can be
tracked back to land use and location. The algmstbf WARMF were derived from many well
established codes such as ILWAS, SWMM, ANSWERS, \&/A&GP.

Source Water Protection

In 2008, the SLC received a Source Water Prote&lanning Grant from the Colorado Department of
Public Health and Environment, Water Quality CohDivision. The goals are to create a plan that
connects and references existing water quality ehecus (i.e. Inter Governmental Agreements,
Agreements, lake and watershed modeling), idesbfyrce water protection informational gaps, and
addresses nutrient related water quality issudgmibhe watershed through public and stakeholder
involvement. The Plan’s primary focus is the idiécdtion of nutrient sources in the watershed and
development of best management practices to loaiihgs to Clear Creek from both dispersed and
discrete sources.
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Il. The Upper Clear Creek Watershed Association

The Upper Clear Creek Watershed Association focoseglvo main areas in 2008 in addition to its
ongoing activities as a 208 Management Agency wimeblves the reviewing and monitoring of plans
and projects.

Work begun in 2007 toward a Countywide Wastewat#ityJPlan and individual Wastewater Utility
Plans for each of the ten dischargers in ClearlO8sinty neared completion. As of December 31,
2008, all the Wastewater Utility Plans had beerepted by the individual dischargers. Five were
reviewed by UCCWA and forwarded to DRCOG for fiapgbproval; the remaining five were scheduled
for UCCWA review in early 2009. The Wastewater itjtiPlans are important for improving wastewater
plant performance, effluent quality, and therefGtear Creek water quality, especially regardingieat
levels, over time.

UCCWA continued work with consultants in prepamatior a Water Quality Control Division hearing to
establish new underlying zinc standards and updategorary modifications for several segments in
Clear Creek and presented a proposal at the Watit®Control Commission’s December hearing.
The revised zinc standard was tabled for recoraiber until spring 2009, but updated temporary
modifications were adopted through 2014.

In its role as the 208 Management Agency for theerdaed, UCCWA reviewed six projects referred for
comment. UCCWA membership voted to comment oretbtber matters that, while not officially
referred for comment, were deemed of significanadé Watershed.

At the invitation of the Standley Lake Cities, UC@Wegan participation in the Cities’ Source Water
Protection Project. An official UCCWA representatvas designated, and other member entities also
participated. The project is expected to reacltiusion and final report in 2009.

City of Black Hawk
In 2008, the City of Black Hawk undertook the feling water quality improvement projects:

« Completed construction of the Dory Hill Vortex Resttment Building and reactivation of the
Historic Rock Tank for raw water storage. The Cdily Black Hawk currently operates a
diatomaceous earth filtration water treatment pkard a raw water storage reservoir at its Dory
Hill site. Raw water is supplied to the reservitom wells and springs along 4-Mile Gulch
through the Historic Mountain Supply Pipeline, dnaim North Clear Creek by pumping from
the North Clear Creek infiltration gallery and pursgation. Spring runoff flows and summer
thunderstorm events create turbid water condititvad exceed the Dory Hill treatment plant
capability. Raw water diversion was suspended whenturbidity levels exceed treatment plant
capability. Construction of the Pretreatment Buitfliand reactivation of the Historic Tank has
enabled raw water cleanup to levels suitable Eatinent plant use during periods of turbid water
conditions.

« Completed design and began construction of thenaitiien-gallon Silver Gulch Potable Water
Storage Tank and connector mains with Project cetigpl scheduled for October 2009:
Commercial interests in Black Hawk are constructenglity expansions that will add more than
530 hotel rooms to the existing inventory when clatgal in October 2009. Weekend and
holiday water demand typically exceeds diversiod areatment capacity for the potable water
systems. Construction of the new water storage tamk connector mains will enable meeting
expected weekend demand peaks while maintainingnaistent water diversion and treatment
rate.

« Designed and constructed the 12-inch Miners MespaBy Pipeline and Pressure Reducing
Station Project: The bypass pipeline serves ttacepa section of the water supply main that
tended to entrap air and initiate a water hammedition during high flow rates. The added
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pressure reducing station splits a 130 psi pressteqe between the new station and an existing
pressure reducing station.

« Acquired a joint interest in Green Lake in liaiseith Clear Creek County, along with a water
delivery right by way of Vidler Tunnel to LeavenworCreek: Green Lake will then receive
water diverted from Leavenworth Creek and will pdavup to 270 acre-feet of good quality high
altitude raw water storage for use during low strélmw conditions in Clear Creek.

« Completed the final design for improvements at Gréeke and contracted with Jennison
Construction Company for their construction, all limison with Clear Creek County: The
improvements include repair of the inflow pipelifrem Leavenworth Creek to Green Lake,
construction of an outfall pipeline from Green LakeSouth Clear Creek, minor repairs to the
existing dam and construction of a pump station@nmdrol vault at Green Lake.

« Acquired the decommissioned Jerry B. Buckley PoRlent and three-acre site alongside Clear
Creek at Georgetown Lake: Black Hawk intends temdintle and salvage the power plant
improvements and to eliminate the associated 4paristock flow potential. The 3-acre site will
be sold after removal of the salvage items.

Black Hawk/Central City Sanitation District

The Black Hawk/Central City Sanitation District ptacontinues to meet all discharge permit limits.
Average daily flows remained below 0.55 millionlgak/day. As the result of an Intergovernmental
Agreement, the plant incorporates full scale BiaabNutrient Removal (BNR) and filtration. It
consistently removes nutrients to very low levelgn though there are no nutrient limits in its GDP
permit. During 2008 the plant experienced totadgghorus levels well below 0.3 mg/I.

City of Central

Central City continued the standard erosion comtredsures in 2008 on the Central City Parkway and
throughout the City; including rock mitigation worieaning out storm drains; and, removing sanohfro
gutters and on the shoulders from winter mainte@a@entral City continues working with Black Hawk
on projects of mutual benefit. The City cooperatétth CDPHE on several projects in and adjacenhéo t
City.

Central Clear Creek Sanitation District

AAA Operations tests monthly for BOD, TSS, FC, ammgflow and % capacity and reports that no
effluent violations occurred during 2008. CCCShtirmues alum addition and controls sludge age to
achieve biological nutrient removal. The CCCSD f8oaf Directors, managers and operations team are
always working to improve plant efficiencies. Retare available for review at AAA.

Clear Creek County
In 2008 the Clear Creek County Environmental HeBijpartment issued 33 Individual Sewage Disposal
System (ISDS) permits (25 new, 8 repair) and cotetlit90 inspections.

Wastewater Utility Plans (WUPSs) developed in conjion with the Clear Creek County Wastewater
Alternatives Evaluation Report from 2007 continseanove through the UCCWA and DRCOG review
and approval process. Ten plans were drafted &stewater dischargers located in the Upper Clear
Creek Basin area. The DOLA grant that funded tlogept, administered by the County, is expecteleto
closed out in 2009.

Clear Creek Emergency Call-Down System

In order to notify down-stream users of water frGfear Creek of any potential contamination from an
upstream source, Clear Creek County uses an enogrgaelt-down system. The Clear Creek County
Office of Emergency Management Director continweggdate and maintain the database for the call
lists. This system applies to incidents/spill®i@ear Creek and tributaries leading into CleareRr
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In 2008, there were four launches from the Cleae&€Emergency Call-Down System:
« March 20 — Broken sewer line in Idaho Springs, agipnately 20 gpm sewage spill into Clear
Creek.
« May 13 — Possible contamination from vehicle inaCl€reek.
« July 14 — Vehicle in Urad Lake spilling approxinigt20 gallons of gasoline and windshield
washer fluid into lake.
« August 21 — Minimum of 50 gallons #2 diesel fuellsd into Clear Creek.

Clear Creek High School

The Clear Creek High School is a Zenon (MBR) memerfdtration plant. It came on line in 2004 with
management continuing to be provided by AAA Operaj Inc. Alum continues to be added for nutrient
removal when needed. Alum addition and contrahefsludge age continue to improve nutrient
removal. AAA Operations tests monthly for BOD, T&E, ammonia, flow and % capacity and reports
that no effluent violations occurred during 2008=cords are available for review at AAA Operations,
Inc.

Clear Creek Ski Corporation

Clear Creek Ski Corporation’s most recent perndticed the effluent limit of fecal coli form so a
compliance schedule was included in the event r@wsteuction or modifications were required to
achieve the limit. CCSC continues to meet the @it with operational changes only. Records are
available for review at AAA.

Clear Creek Watershed Foundation (CCWF)

In 2008, the CCWF's efforts continued to focus oojgcts identified in their “2007 Clear Creek
Watershed Report: Exploring Watershed SustaingbiliThis report, funded by an EPA grant, identifie
threats to cleaner water and opportunities forasnable management of natural resources. Discourse
based evaluations by watershed stakeholders qgeargifd prioritized overall threats and project/BMP
opportunities/initiatives in the watershed to matig the threats and promote sustainable watershed
management. CCWF continued to define and advamgeqgts, partnerships, funding, and
implementation strategies in the areas of:

Alternative Energy & Transportation
« Spearheaded the Distributed Renewable Energytin@i@DREI) and Task Force, prepared the
DREI Strategic Plan, supported Clear Creek CourRgsewable Energy Initiative, testified at
PUC hearing, organized and hosted the April Rennibergy in Clear Creek County Planning
Workshop.
« Ongoing involvement with the I-70 SWEEP process.

Water & Wastewater Manangement/Waste Stream Reducti
« Organized and co-hosted with CSM the Clear Creao&ee Recovery Forum November to
further explore the opportunities for Vertad/Veatrevastewater treatment.
« Ongoing promotion of a county biosolids facility.

Orphan (Abandoned) Mine Remediation/Mineral Resesi{Subsurface Rights & Uses)

Collaborated with the USFS, Coors, and the Natiéoakst Foundation for greenback cutthroat
trout habitat creation at Jones Pass (this waadgerk to the 2006 Dr. Mine orphan mine
remediation work).

« Ongoing long-term maintenance of the retaining wathe Maude Monroe site (this $600K SEP
project was in lieu of lowa Tank Lines paying aefin

+ CCWF remediated the West Gold Orphan Mine Site uadg20,000 contract with USFS, with
cost match from DRMS; work included drainage cdstemd removal of the unstable ore bin for
display at the Idaho Springs Heritage Museum.

« Upper Trail Creek Orphan Mine Remediation 319 g(&484K) — ongoing contract
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negotiations, PIP/QAPP/SAP preparation, prelimirsgiig characterization.

+ Gilson Gulch Orphan Mine Remediation 319 grant 82— ongoing contract negotiations,
PIP/QAPP/SAP preparation, preliminary site charazaéon. Ongoing coordination with
DRMS regarding Franklin Mine Bond Revocation/Remaéidn Project.

« EPA Targeted Watershed Grant ($744K) for remedigtimjects in Lower Trail Creek, North
Empire/Lion’s Creek and the Maude Monroe (contfaetlized in October) — conducted site
characterization, surveys, access/easement res€€P/SAP preparation, and water quality
monitoring.

« Funded the 2008 Trace Metals Addendum.

Preservation and Promotion of Historic Mine Sites
« Ongoing promotion of Maude Monroe/Donna Juanita ag Living History Museum.
« Worked with HSIS on new mining history exhibit.

Natural Resource Management
« Conducted community outreach for Clear Creek Co@usnmunity Wildfire Protection Plan,
including comment form and April Public Meetings.
» Coordinated with USFS and Mill Creek property ovenferr wildfire mitigation planning.
« Ongoing discussions with Trout Unlimited and USIB&aerning headwaters restoration projects.

Outreach/Education

« Throughout the year, CCWF continued its traditibpublic education about watersheds and
mining through attendance and presentations maalena¢rous professional conferences and
meetings (including TWG Conference, Colorado Minkagociation Conference, Colorado
Watershed Assembly Conference); projects focuseslamentary school education; public tours
of the Clear Creek Watershed Exhibit; updatingwbsite ywww.clearcreekwater.ojgand
exhibits/booths at events such as the State Fair.

« Ongoing communication and meetings with Board a&Eliors and numerous other watershed
stakeholders; and annual Public Hearing with Cleraek County Board of County
Commissioners.

« Inthe fall, CCWF was honored to be the recipidrihe 2008 United States Forest Service
Regional Forester Water Partner of the Year Awa&@E&WF President Ed Rapp attended the
Rocky Mountain USFS Regional Forester Honor Aw&dsemony & Dinner to accept this
prestigious award.

- CCWF also participated on the 158nniversary of the Colorado Gold Rush Planning
Committee, including updating and re-printing Sutmmer of Goldtudent workbook.

Climax Molybdenum Company

Henderson Mine

In 2008, Henderson improved the Storm Water Manageémlan by adding 2 new outfalls and several
new BMPs. BMPs included a sediment basin by theerentrance and a culvert to redirect storm water
to a retention basin. The existing BMP were cleaared repaired.

Urad Mine site
A meteorological station and new stream gaugingostalata loggers were installed at URAD.

Colorado Department of Transportation

In 2008, CDOT continued its Highway Stormwater Moring project along I-70. This includes data on
snowmelt and runoff events. CDOT is working withkeholders on the I-70 Corridor PEIS, using the
Collaborative Effort (CE) approach. Water qualitypacts are among those being evaluated; mitigation
will be identified in the PEIS for all significamhpacts. CDOT continues to clean traction sanchfro

70 and US 40 within the Clear Creek Watershed.
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Since the final phase of construction on BerthoassHEast (Hoop Creek) was completed in 2006, water
guality monitoring continued in this basin. Thteme sediment control basins were added during the
final phase. Sediment removed from the east sidBethoud Pass was placed on the mill tailingsinap
Empire, which is now full. The cap was regradethin fall of 2008, and will be reseeded. A new sand
disposal site has been identified within CDOT rightvay along the westbound on-ramp from Fall River
to I-70. This area will allow for continued remdwed traction sand from CDOT’s roads and sediment
basins. More chain up sites for trucks are beduaged to both east and west-bound sides of I-7G Thi
supports the increased enforcement of Coloradmdhuais, and should help to reduce truck accidemts i
winter months. Fewer truck accidents means fepils snto Clear Creek.

Two sediment dams have been constructed on thie sioe of I-70 in an effort to capture off-site
sediment before it enters highway drainage culveftse dams are located at Huckle Gulch just wkst o
Idaho Springs, and the other is located east ofvlst-bound exit ramp to Dumont.

The study of water exiting the Eisenhower-Johns@midrial Tunnel was shut down in August 2008,
both for seasonal and funding reasons. This efifacks water quality and quantity at the inflovdan
outflow areas. Although the WWTP at the tunneltseamuch smaller amount of waste since the
Homeland Security closed the restrooms to the pufbiw levels indicate a large influx of groundwsat
to the wastewater treatment area. In lieu of kegthe tunnel restrooms open to the public, CDOT
supports such facilities at the Georgetown andeBiorne Visitor Centers.

Coors Brewing Company

Coors Brewing Company continues to fund stormwetfarts, water quality monitoring and habitat
restoration funding throughout the Clear Creek vedied. In particular, Coors funded $30,000 to the
Clear Creek Foundation and provided funding for‘teelden Mile” in Golden, a Trout Unlimited stream
restoration project. In addition, Coors is invalweith multiple committees to focus on sustainabid
long-term programs to enhance the quality and maidity of the Clear Creek watershed and
ecosystem.

Town of Georgetown

2008 saw $250,000 I/l work completed on the calbecsystem; resulting in a 21% flow reduction the
first three months of 2009. Georgetown also pigdited with UCCWA to work on proposed TMDL's
for metals on the affected segments of Clear Creek.

Georgetown did have the following violations in 800A 30 day average on ammonias for June, 2008;
Hydraulic flow 30 day average over .58 MGD for June

Frachetti Engineering was hired and completed Enireary engineering study and up to 30% design for
the new wastewater plant. The Town was involvegilint testing a Koch membrane wastewater plant.

Gilpin County
Gilpin County continues programs that contributen@eting the goals of the agreement, including

requiring best management practices for erosiotraipmnd enhanced individual sewage disposal
systems in sensitive areas and areas with highesitokes.

City of Golden
Water Quality/Pretreatment Program
« Section 13.13 of the Golden Municipal Code - WastewPretreatment Requirements, was
amended to include a general discharge prohibitoprescription drugs. Planning began in
December to include a drug take back program todleded as part of the City’s annual
community recycle and clean up days scheduled y d@ach year.
« The Pretreatment Program has completed the regemisnfor the sanitary sewer Inflow and
Infiltration (1&l) study and mitigation program ariths exceeded the requirements to reduce 1&I
contribution to the sanitary sewer as requirednay@ity’s CDPS permit. The 5 year evaluation
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has demonstrated continuing progress in identifging improving the wastewater collection
system through utility replacement and other asgedicapital projects.

- In addition to Inflow and Infiltration mitigationcéivities, the Ultilities Division has installed 5
sanitary sewer monitoring stations to evaluate-tiea flows to the collection system.

« The Pretreatment Program issued 3 Mobile Power iggiermits in 2008.

Stormwater Program

« The Stormwater Program continues its public edanatampaign by distributing educational
materials and attending public events.

» The City responded to 27 reports of dischargepptential discharges, to the storm sewer
system, issuing 10 written warnings, one summoundsreguiring one reimbursement for clean-
up.

« The City administered 30 stormwater quality corngtom permits; conducted 895 erosion and
sediment control inspections; issued 88 writterifigations of violation, 270 verbal notifications
of violation, withheld 3 permits, and used perfonta security for corrections at five sites.

« The Stormwater Maintenance Program conducted Ig@ations of permanent water quality
BMPs and sent 139 letters requesting maintenankeetbowners, with subsequent 100%
compliance.

« The City conducted an erosion and sediment cotrailing required for all contractors
performing work under the Capital Projects program.

Watershed/Other Activities

« In 2008, the City contributed $7,903.00 to the RgoRoad Recycling Center.

« The City paid $3,591.00 in annual dues to the Ugplear Creek Watershed Association and is
an active participant in Association activities.

« The City’s permanent monitoring and sampling statibCC59, successfully collected samples
for 5 stormwater events during the 2008 seasoraauinmary report is available from the City
upon request. The CC59 sample site is part ofdloperative monitoring program between the
upper and lower basin water users.

City of Idaho Springs

The City of Idaho Springs remains an active mendfghe Upper Clear Creek Watershed Association,
DRCOG WQAC, and local issues including, TMDL, Watesd Protection, and Regional Bio-Solids
committees. 2008 marked the third year of a revs@umitment to water quality protection. Since 2006
Ramey Environmental Compliance has been the o@RE, and operations, funding and staffing issues
have been greatly improved. The entire water/wasewstaff is new to the city and has doubled since
2005. Six employees have passed thirty-four Stgper&@or License Exams since 2006, and new
operators received the CRWA “Rookie Operator of Year” in 2007 and 2008. The City of Idaho
Springs also took on the highly unpopular taskmplementing a FOG compliance program in 2008,
achieving 100% compliance by the end of the yelaasE two of a three-phase sewer upgrade project was
completed in 2008, and phase three is in engingeatiage for 2009 completion. When completed, this
project will eliminate the majority of 1&I, remowaanholes from the banks of Clear Creek, and mi@miz
the risks of SSO'’s in the problematic area. Dueldtays in grant funding, upgrades planned for the
WWTF in 2008 and 2009 are now in early design stagk aggressive time schedules. The planned
improvements will concentrate on reliability andtient removal, and a possible switch from batch
discharges and gaseous chlorine, to equalizatidriah

Jefferson County

Jefferson County has a municipal separate storrersggrmit. Jefferson County’s program includes:
Public Education and Outreach; Public Participatiod Involvement; lllicit Discharge Detection and
Elimination; Construction Site Runoff Control; P@nstruction Site Runoff Control; and Pollution
Prevention/Good Housekeeping. Jefferson Countg@tp many stormwater management programs in

35




Clear Creek Watershed Management Agreement
2008 Annual Report

the watershed, including tl&ooney Road Recycling Center, which also servegésrshed prevention
BMP. The county provides opportunities for resideartd visitors in the watershed to learn and be
involved in environmental stewardship and progrémas promote water quality. The county has a
comprehensive storm sewer outfall map to tracecesunf potential illicit discharges and illegal ching
in the watershed.

Jefferson County also maintains an erosion andreedicontrol program as part of their MS4 permit.
The county maintains a small-site erosion contrahual that explains the basic principles of erosion
control and illustrates techniques to control sedinfrom small development sites. Jefferson Cohaty
an inspection program for illicit discharges, constion activities, and includes post-construction
Inspections.

Jefferson County Storm Water 2008 Activities antbAs
lllicit Discharge Verbal Notification of Violatior 4

lllicit Discharge Monetary Penalty/Fine — 1
Construction Sites Covered by Program — 742
Construction Inspections — 4,405

Enforcement Verbal Notification of Violation — 600
Post-Construction Inspections — 37

Storm drain marking program - Ongoing

Saddleback Metropolitan District

The 20 lots in Phase 1 of the 86 lot Saddlebadkeatial development have been sold. Thirteen (13)
homes have received a Certificate of Occupancy fivieéh(5) more under construction. Well and ISDS
monitoring are underway. Sampling continues athihee groundwater monitoring wells down-gradient
of the subdivision, and no impacts have been sedate. Road construction is nearing completion on
Phase 2A (12 lots).

St. Mary's Glacier Water & Sanitation District

St. Mary's continues to make steady and consiptegress in its I/l program. Each year, sewersliae
cleaned and patrtially videotaped. Deficienciethinsystem are corrected to the extent possilkdeh E
year since the program was implemented, runoffdltwough the plant have been lower. St. Mary's
considers the program to be a success in reduttimgils system. AAA Operations tests monthly for
BOD, TSS, FC, ammonia, flow and % capacity and mspbat no effluent violations occurred during
2008. AAA continues to control sludge age for bgital nutrient removal. The District has immediate
plans to convert the Silver Lake ‘spillway’ into anderground culvert with functioning head gatel an
review plans for a bar screen and grit removalesysit our wastewater treatment plant. Records are
available for review at AAA.

Town of Silver Plume
The Town of Silver Plume is keenly aware of Cleagdk flowing through its boundaries and takes actio
to ensure clean water. Among actions taken owvep#st year are such things as:
* Use of gravel for road maintenance to minimizeddeelopment of fine dust which eventually
results in sediment.
» Allroad grading is performed to ensure no diréotra water runoff goes into the creek.
* The town’s administrative board’s action focusecearuring no degradation of water quality.

Superfund (CDPHE/EPARemediation Projects

The Argo Tunnel Water Treatment plant continuesgerate, treating an average of 250 gallons per
minute from the Argo Tunnel, Big Five Mine adit avilginia Canyon. The plant’s operation prevents
an average of 890 pounds per day of metals froeriegtClear Creek.
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CDPHE constructed most of the Phase Il sedimentralomeasures for the Nevada and Russell Gulches
areas in 2008. Revegetation is being completesd dhiing. Phase |, constructed in 2007, included
construction of two sediment dams in Nevada ands@&usulches and erosion protection measures at
various waste piles. Phase Il included the Statetpiisition of a portion of the Church Placer rolan
Russell Gulch for future use as a mine waste rémysisignificant regrading and preparation of the
Church Placer property, and capping and erosiortra@loat the Pittsburgh and nearby waste piles.
CDPHE transported CDOT rock and soil generated feo@DOT curve straightening project on State
Highway (SH) 119 to the Pittsburg mine waste piledapping mine wastes and to the repository site f
use as cover material. Phase lll, scheduled fostcaction in summer 2009, will provide erosion ttoh

for mine waste piles in Russell, Willis and Neva&aiaiches not already remediated under Phase | dt Il.
also includes removal of certain waste piles irite bn-site repository and covering the repository
consolidation area. Four associated mine aditdwitlosed.

The Golden Gilpin Mill Site remedial action was completed in summer 2008.

On behalf of CDPHE and EPA, Colorado School of Mi(@SM) continued treatability testing of sulfate
reducing bioreactors for the National Tunnel mingrthge and made recommendations for the
preliminary design/layout of a full-scale systenDRHE and EPA have been coordinating with CDOT in
an effort to leverage the agencies’ various intsrabng North Clear Creek on the SH 119 corridor.
These interests will be formalized in an interagemgreement between CDPHE and CDOT, currently
under development. CDPHE has identified the SHrigt-of-way to be an ideal location to site a
pipeline for conveying National Tunnel mine draiedg a downstream location for treatment, and CDOT
has indicated a willingness to allow CDPHE to leddie National Tunnel pipeline and passive treatmen
system within the right-of-way during highway wideg construction.

CDPHE and EPA continued to evaluate the Bates Humater treatment facility for treatment of the
Gregory Incline and Gulch waters. Additional infation on the relationship between the mine pool,
groundwater and surface water was collected. CDRH& EPA communicated with a Black Hawk
landowner regarding a CDPHE/EPA request to drith itme Gregory Incline mine pool.

Construction of the Black Hawk Central City SandtatDistrict mitigation wetland was completed in
2007 as a teamed project with the Sanitation Risemd CDPHE/EPA splitting the cost of this project
The project provides flow-controlled wetland cel&t polish North Clear Creek water. In 2008, mino
readjustments of rocks in North Clear Creek chammee made. Following the 2008 growing season, the
vegetation at the wetlands appears pretty wellbisteed. A CSM graduate student monitored the
wetland cells over the summer and will continus #ffort through 2009.
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[ll. TRIBUTARY BASIN and CANAL COMPANIES

Tributary Basin Area

The Standley Lake watershed encompasses approkr2&8® 000 acres, including the Clear Creek Basin
above Golden and the Tributary Basin. The TribuBasin consists of approximately 20,750 acres.
Tributary entities continue to work with ditch coampes to prevent stormwater inflows into the Stapd|
Lake supply ditches.

The biggest diversion effort occurred on OctoberZ2®6 when the Cities of Arvada, Northglenn,
Thornton, and Westminster signed an intergovernahagreement with the Church Ditch Water
Authority authorizing the use of approximately etbe section of the ditch as an inceptor for theppse
of diverting all or portions of the storm waterflse around Standley Lake (see Figure 27). Thigteffo
prevents 1,392 acres from draining into the Chiitbh, as well as diverting runoff from 2,604 acres
that currently drain directly into Standley Lak€onstruction of a new Church Ditch inlet structueaes
completed in 2008 (see Figure 28). The ditch beéllenlarged to a capacity of 125cfs in phases as
development occurs.

In addition to these drainage improvements, permiaBest Management Practices structures such as
extended detention basins and stormwater sepagtoigstalled in all subdivisions in Arvada.

Standiey
Lake

Figure 27. Church Ditch bypass overview
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Figure 28. Church Ditch inlet to Standley Lake

Ditch Inflows to Standley Lake

The Croke Canal, Church Ditch and Farmers' Higlel@anal divert water from Clear Creek to Standley
Lake. West Slope water via the Moffat Tunnel andew&rom Coal Creek are also diverted to Standley
Lake through the Kinnear Ditch Pipe Line. Additibtransbasin water from the Fraser River Basin is
diverted via the Berthoud Pass Ditch to Clear Cradiere it is picked up by the Church Ditch for
delivery to Standley Lake. These water deliverydtires received routine maintenance in 2008. Reuti
maintenance related to water quality includes dlewing activities:

« Diverting the first flush of the canals and prewegit from entering Standley Lake to avoid
contamination from trash and debris, sediment,ahdr contaminants that accumulate in the
canals over the winter

- Stopping diversions into the canals in responsyémts that potentially impact water quality
such as mine blow-outs, vehicle crashes, and oitwnrences reported through the emergency
call-down system

« Maintaining and cleaning canals to restore capacity

» Placing the removed spoils below the canals' bankisgrading slopes to drain away from the
canals

« Requiring all development projects adjacent tocdmals to install water quality BMP's designed
to mitigate impacts caused by stormwater drainagerieg the canals, and

« When possible, re-routing stormwater drainage fdavelopments around Standley Lake.

Woman Creek Reservoir Authority (WCRA) operates Vdartreek Reservoir and associated delivery
structures. Built in 1996 to protect Standley L&loen runoff from the former Rocky Flats Site, water
from Woman Creek is intercepted and diverted ardstaaidley Lake to Walnut Creek. Routine
maintenance was performed to ensure that all ttikties are in good working order.
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City of Arvada

Standley Lake receives the majority of its watenfrClear Creek through three canals which pass
through Arvada. Therefore, what Arvada does fofase water protection is important to the heafth o
Standley Lake. The most dramatic surface watdeption effort began in 1991 when a plan was
developed to return runoff to the natural drainaggs. In 1990, there were almost 21,000 acres that
drained into Standley Lake from the lands betweleaiQCreek and the lake. By the end of 2008 tia fi
pieces were in the design phase that when completiedsult in an 81% reduction in the number of
acres draining into Standley Lake. Both Arvada tnedStandley Lake Cities have cooperatively spent
millions of dollars to achieve this reduction.

Arvada’s Stormwater program has also enhancedcguvfater protection efforts. Improperly operated
construction site can be the most significant sewfcsediment to the water ways. To ensure comgxia
with erosion and sediment control practices Arvealaducts construction site inspections approxirgatel
every two weeks. Enforcement action was takethfose sites not following standards resulting indjo
compliance for all sites.

The illicit discharge detection and elimination IB) program is another source water protection
program. The City of Arvada’s IDDE Program effdarnsluded inspection of stream outfalls,
determination of sources of pollutant dischargegutiters or drains and their toxicity, funding claps of
spills where the responsible party could not bemeined, disposal of abandoned materials, and mgppi
the City’s stormwater infrastructure. In 2008,dafifalls that drain into the canals were inspetted
ensure there were no illicit connections. To hekidents understand that putting waste down trenst
drains or gutters pollutes our streams, the Cignsprs storm drain marking events, and articlesaity
wide newspaper, despite this effort seven spilleewesponded to in 2008 that could drain to thelsan
no spilled substance made it into the canals.

Often canals and ditches are used as dumping rdanglard waste which can degrade water quality.
Over 80 houses that back up to the canals hadmafiton provided by means of door hanger about the
proper disposal of yard waste and the negative étripavaterways for improper disposal.

All permanent water quality enhancement structaresdevices, such as stormwater detention ponds,
and proprietary devices to improve water qualibtAimada were inspected and all were functioning
properly. Besides the inspections all owners weaided information on proper maintenance. To emsur
proper functioning of the storm sewer system amédace sediment from entering the water ways the
City has an active storm drain inlet cleaning paogr

Another source protection public education progiathe City's pet waste control program. Signs are
posted at parks that list the rules of the paruiding the rule to clean up after your pet andvpeste
bag dispensers are in most parks.

Being a water provider Arvada is keenly aware theditment should not be a substitute for good sourc
water quality, and Arvada’s efforts have helpedgrba good quality water source.
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AGREEMENT
The undersigned parties hereto agree as follows:
l. Preamble.

This Agreement seeks to address certain water quality issues and concerns within the
Clear Creek Basin of Colorado, and specifically, such issues as they affect the water
quality of Standley Reservoir, an agricultural and municipal water supply reservoir
located in Jefferson County Colorado, which is supplied with water primarily from Clear
Creek. For purposes of this Agreement, the Clear Creek Basin is divided into three (3)
areas of segments: the Upper Clear Creek Basin (“Upper Basin”), consisting of Clear
Creek and its tributaries from its source to and including the headgate of the Croke Canal
in Golden, Colorado; the Standley Lake Tributary Basin (“Tributary Basin™), consisting
of the lands directly tributary to Standley Lake, the Church Ditch, the Farmers High Line
Canal, the Croke Canal, and lands directly tributary to these Canals; and Standley Lake
(“Standley Lake™), consisting of the Lake itself.

The parties to this Agreement are governmental agencies and private corporations having
land use, water supply, and/or wastewater treatment responsibilities within the Clear
Creek Basin. The parties are: (1) UCCBA,; (2) City of Golden; (3) City of Arvada; (4)
Jefferson County; (5) Jefferson Center Metropolitan District; (6) City of Westminster; (7)
City of Northglenn; (8) City of Thornton; (9) City of Idaho Springs; (10) Clear Creek
County; (11) Gilpin County; (12) Black Hawk/Central City Sanitation District; (13)
Town of Empire; (14) City of Black Hawk; (15) City of Central; (16) Town of
Georgetown; (17) Town of Silverplume; (18) Central Clear Creek Sanitation District;
(19) Alice/St. Mary’s Metropolitan District; (20) Clear Creek Skiing Corporation; (21)
Henderson Mine; (22) Coors Brewing Company; (23) Church Ditch Company; (24)
Farmers High Line Canal and Reservoir Company; and (25) Farmers Reservoir and
Irrigation Company. For purposes of this Agreement, the parties can be divided into four
(4) functional groups, as follows: The Upper Basin Entities (“Upper Basin Users” or
“UCCBA"), consisting of the members of the Upper Clear Creek Basin Association
(generally representing entities with jurisdiction over land use and wastewater treatment
activities in the Upper Basin that can affect water quality in the Upper Basin); the
Tributary Basin Entities (“Tributary Basin Entities”), consisting of the Cities of Golden,
Arvada, and Westminster, and the County of Jefferson and the Jefferson Center
Metropolitan District (generally representing entities with jurisdiction over land use
activities that can affect water quality in the Tributary Basin); the Standley Lake Cities
(“Standley Lake Cities™), consisting of the Cities of Westminster, Northglenn, and
Thornton, (representing the municipal water users from Standley Lake); and the three
canal companies (the “Canal Companies™), consisting of the Church Ditch Company, the
Farmers High Line Canal and Reservoir Company, and the Farmers Reservoir and
Irrigation Company (representing the entities that own and operate canals through which
water is conveyed to Standley Lake for municipal and agricultural use).

In accordance with the geographical and functional divisions, this Agreement generally



sets out rights and obligations with respect to certain water quality matters within the
Clear Creek Basin (as above defined) by area or segment and by functional group.

Agreement.

1. The parties will submit a joint alternative proposal to the Water Quality Control
Commission (“WQCC?”) in the matter captioned “For Consideration of Revisions to the
Water Quality Classifications and Standards, Including Adoption of a Narrative Standard,
for Segment 2, Standley Lake, of Big Dry Creek, in the South Platte Basin, and Adoption
of a Standley Lake Control Regulation” on or before December 23, 1993. Said
alternative proposal shall contain the following points:

a.

Request the WQCC to adopt a narrative standard only for Standley Lake at this
time, with further consideration of any control regulation or numeric criteria for
implementation of the standard at or after the triennial review of the South
Platte River to be held in 1997. The narrative standard shall require
maintenance of Standley Lake in a mesotrophic state, as measured by a
combination of relevant indicators, as recommended by the parties’ consultants
prior to December 23, 1993.

Request language in the Rule and in the Statement of Basis and Purpose for the
regulation explaining that during the next triennium ending in 1997
(“triennium”) the parties hereto will be conducting additional testing and
monitoring, as well as implementing certain best management practices and
controls on a voluntary basis, the results of which will be reported to the WQCC
on an annual basis, and that point-source discharge permits written during the
triennium shall not include any new or more stringent nutrient effluent
limitations or wasteload allocations to meet the narrative standard. The
proposed language will also refer to the intention of the parties and the
Commission that should the narrative standard not be met at the end of the
triennium, and substantial progress has not been made in reducing the nutrient
loads to Standley Lake, additional measures may be required, including numeric
standards or effluent limitations for phosphorous and/or nitrogen in the Upper
Basin, and for additional best management controls in Standley Lake to be
considered.

2. Should the WQCC fail to approve and adopt the substance of the proposed
alternative described in paragraphs 1.a. and 1.b. above, this agreement shall
automatically terminate and the parties shall be released from all other obligations
and rights hereunder.

3. At or after the triennial review in 1997, the UCCBA and Standley Lake Cities agree
that if substantial progress has not been made by the UCCBA in reducing its portion
of nutrient loading and in developing controls to maintain appropriate reductions in
nutrient loads to Standley Lake sufficient to maintain the narrative standard, they



will jointly petition the Commission to adopt a control regulation for Standley Lake
containing the following points:

a.  Total Phosphorous effluent limitation of 1.0 mg/l as P as a thirty (30) day
average at the Upper Clear Creek Wastewater Treatment Plants, or such
other numeric standard(s) or effluent limitations (s) for phosphorous or
nitrogen, or in combination, with opportunity for point to point source and
nonpoint source to point source trading among the entities that operate the
UCCBA treatment plants, as has been determined will be effective in
achieving and maintaining the narrative standard for Standley lake. Such
numeric standard(s) or effluent limitation(s) shall be implemented over a
three year period to allow time for the affected entities to fund, design and
construct improvements necessary to meet the standards.

b.  In-lake treatment to reduce internal phosphorous loading by 50% from the
1989-90 measured loadings in the 1993 USGS report by Mueller and
Ruddy, or such other standards for reduction of internal phosphorous and
nitrogen loading as has been determined will be effective in achieving and
maintaining the narrative standard for Standley Lake, within three (3)
years.

The UCCBA, in consultation with the Standley Lake Cities and Tributary Basin
Entities will prepare a Best Management Practices Manual by December 31, 1994
for nonpoint sources that will cover disturbed areas of 1 acre or more and use its best
efforts to have it approved and adopted for implementation by all jurisdictions
within the Upper Basin by July 1, 1995. This Manual will be prepared to deal with
the geologic, topographic and weather conditions existing within the Upper Basin to
facilitate the reduction of nutrient loading from the various activities of the Upper
Basin. This Manual will be coordinated with the Standley Lake Cities and Tributary
Basin entities. The plan will include a program for monitoring representative
results, to be included in the overall basin monitoring plan. For purposes of
development of BMPs, Jeffco will not be considered to be part of the UCCBA.

The UCCBA, in consultation with the Standley Lake Cities and the Tributary Basin
Entities, will examine the costs and effects of nutrient removal at UCCBA
wastewater treatment plants, including operational controls or modifications which
would decrease nutrient loads. Recommendations of such review shall be furnished
to all the parties hereto by June 30, 1994. The UCCBA will use its best efforts to
have its members implement operational modifications which can be implemented
without significant capital improvements as quickly as reasonably practical.

The Standley Lake Cities, in consultation with the other parties, will develop a
Standley Lake Management Plan by December 31, 1994 which will address in-lake
nutrient loading and potential nutrient loading from lake activities, water supply
operations, recreational activities, and activities in the watershed. The Standley
Lake Cities will use their best efforts to implement the Lake Management Plan by



10.

11.

June, 1995. It is understood that the water rights implications of the plan must be
considered.

The parties will jointly design, implement, and fund in such allocations as they shall
agree a monitoring program to evaluate (1) nutrient loadings from point sources; (2)
nutrient loadings from non-point sources in the Upper Basin; (3) nutrient loadings
from non-point sources in the Tributary Basin; (4) internal Lake loading; and (5) the
effect of nutrient reduction measures implemented by the various parties on the
trophic status of Standley Lake. The results of the monitoring program will be
provided to the Water Quality Control Commission for informational purposes
annually. A description of the monitoring program will be included with the Annual
Reports.

The Tributary Basin Entities and the Standley Lake Cities, in consultation with the
other parties, will develop Best Management Practices (BMPs) for each of their
jurisdictions by December 31, 1994, and shall use their best efforts to have them
adopted as regulations by July, 1995. The BMPs will be designed to remove
pollutants to the maximum extent practical considering the costs and benefits of
possible measures; provided, however that no retro-fitting of existing construction or
development will be required.

The Tributary Basin Entities, the Standley Lake Cities and the Canal Companies will
develop a Management Plan for the Tributary Basin, addressing stormwater quality
and quantity, hazardous substance spills, canal flushing, crossing permits, the Canal
Companies’ stormwater concerns, and the water rights implications of the above by
December, 1994, and use their best efforts to achieve adoption of the portions of the
Plan under the control of each entity by July, 1995. If not all affected parties adopt
the agreed measures, then the parties that have adopted such measures will
determine whether or not to implement the Plan despite such non-adoption by one or
more parties.

Each functional group (The UCCBA, The Tributary Entities, The Standley Lake
Cities, and the Canal Companies) shall provide each other group with semi-annual
reports detailing the progress made on the implementation of its responsibilities
herein, including development of any BMPs, nutrient reduction programs or
controls, or other items required by this agreement, beginning in June, 1994. The
parties shall also meet periodically after each report is completed to discuss progress
by the parties. It is anticipated that the various functional groups may assign or
appoint task groups or committees to address specific tasks or areas of concern (e.g.
BMPs; ISDS; Wastewater Plant operational changes; monitoring, etc). If so, then
the task groups shall provide the appropriate reports and participate in follow-up
meetings.

This agreement may be enforced as a contract according to the laws of the State of
Colorado; however, this agreement shall not create any right to claim or recover
monetary damages for a breach thereof.



12.

13.

It is anticipated that other regional agencies with land use and/or water quality
responsibilities or impacts within the Clear Creek Basin (as above defined) may join
in the parties’ monitoring and other efforts pursuant to this Agreement.

This Agreement may be executed in counterparts.
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