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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 rasiethat 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 South Platte Rulemakiearidg, 23 entities developed and agreed to tharCle
Creek Watershed Management Agreement (Agreemé&his Agreement, adopted in December 1993, sought
to address certain water quality issues and coaarithin the Clear Creek Basin, specifically, isstieat

could affect Standley Lake (i.e. Reservoir) wataality. The parties to this Agreement are govenmtale
agencies and private corporations having landwatesr supply and/or wastewater treatment respdiigbi
within the Clear Creek Basin. The Agreement regfithe development of a management plan for Standle
Lake and a monitoring plan to address nutrientituggl The Agreement is included as Appendix Ahis t
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 nameastandard 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.
2009, the SLGubmitted a proposal to the Water Quality Controinthission (WQCC) for a chlorophyll
standard to protect the water quality in Standlalgd. The WQCC ruled on the proposal at the Jun8 200
South Platte Basin Standards Rule Making Hearimyagaproved a chlorophyll standard of 4.0 ug/L with
a permissible exceedance of an assessment threstil ug/L once every five yeaBhe Commission
retained the narrative standard with a slight modifon by removing the statement describing
implementation of the narrative standard shall dr@d\by Best Management Practices and controls
implemented on a voluntary basis (note underlireati@n above).

Excerpts from WQCC Regulation #38 pertaining toM@CC ruling on the chlorophyll standard for Staaydl
Lake is included as Appendix B to this document.
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Monitoring Program Summaries

The Monitoring Program focuses on assessing wadrsbntributions to nutrient loading in Standlekéa
and the lake ecosystem’s response to nutrient kttimo under dynamic environmental conditions. ridunts
of interest include total phosphorus (TP), dissolphosphorus (DRP or DP) and total nitrogen (TN)e
water quality monitoring program is divided into¢l geographically based sub-programs: Upper Clear
Creek, Tributary Basin and Standley Lake. Detglarding the monitoring program is included in the
Monitoring Program section of this report. A maptod monitoring locations is included at the endhef
Executive Summary as Figure ES-9.

A total of 4,158 samples have been collected sli®9&4, resulting in more than 36,000 individual gtieal
results. The rigorous quality assurance/qualitytiad program ensures reliable and accurate analytesults.
Refer to Appendix C for all sample data. The ahm@nitoring costs for the entire monitoring prograre in
excess of $200,000.

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 Wsltedd Association, the Clear Creek Watershed Foiomdat
the United States Geological Survey, the FederghWay Authority, and the Colorado Department of
Transportation. These agencies all recognizentipeitance 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 Goldensed
as the watershed location point for comparing ahstueam flow patterns and trends (see Figure ESFhg
average annual stream flow at the USGS gage ingBdlar the period 1995 through 2008 was 197 cudst f
per second (cfs). The average annual stream fi@AD9 was slightly below this average at 194 cfs.

Annual Average Discharge - Clear Creek at Golden

350

300

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

| mEmm Annual Average

1995-2008 Average |

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

Clear Creek Data Summary

In an effort to understand anthropogenic impactaater quality and in support of the site spedtandard
on Standley Lake, nutrient data from grab sampi¢israe key locations on the mainstem of Clear KCveere
evaluated. The average concentration of total pihwsis, dissolved phosphorus, and total nitroge2®09
samples are compared to the average results faréveous five years. The data is summarized g &S-
1. The nutrient concentrations have decreasedlfthree locations except for dissolved phosphatube
upstream location (Lawson Gage) CC26.
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Table ES-1. Comparison of Clear Creek Grab Sanifle8 Average to 2004-2008 Average
Site Location

Parameter CC26 (upstream)  CC40 (midstrearn)) CC60 (downstreajm)
2009 2004 — 2008 2009 2004 — 2008 2009 2004 - 2008

Total Phosphorus | 0.0105 0.0118 0.0094 0.0192 0.00p3 0.0197

(mg/L)

Dissolved 0.0046 0.0038 0.0048 0.0063 0.00p9 0.0044

Phosphorus (mg/L

Total Nitrogen 0.37 0.50 0.41 0.48 0.38 0.48

(mg/L)

Ambient Autosample@ata Summary

In addition to grab samples, water quality in thred€k is also monitored with automated sampling mgent
(autosamplers) and continuous, in-stream probedosamplers provide the ability to initiate remssaenple
collection. Continuous monitoring of the in-streaamnditions captures the impacts to water quality a
stream flows from natural precipitation events &# &s impacts from construction or other watershed
activities. Four autosamplers have been installeck 2005 at strategic locations. Three autossimplre
located on the Mainstem of Clear Creek and onesautpler is located on the North Fork of Clear Creek
(Figure ES-2).

Figure ES-2. Autosampler station on North ForkCtdar Creek (CC AS 50). Gage is the green
box on the right, the autosampler is in the middid the continuous probes/sample collection line
is the pipe leading from the creek on the left.

During 2009 all of the in-stream monitoring andaamated sampling sites were fully functional prongli
continuous water quality data acquisition for tdityi, conductivity, pH, and stage height. In autgit in-
stream probes at CC AS 49 and CC AS 59 were sagger sampling when water quality or flow paraemst
exceeded pre-determined limits, thus providing dardpta associated with non-ambient (event) type
conditions in Clear Creek.
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The data for the 48 hour ambient composite sangrlesummarized in Table ES-2. The period of record
varies by site based on installation date and techim the table header.

Table ES-2. Comparison of Clear Creek Ambient Aatopler Results - 2009 Averages to all availabta da
Site Location

Parameter CC AS 26 (upstrea)p CC AS 49 CC AS 50 (N. Fork CC AS 59
(midstream) at confluence) (downstream)

2009 2008 2009 2006 — 2008 2009 2006 — 2004 2009 2005-2008
(Tnc;;a;:_)Phosphorus 0.0066| 0.0078 0.0069 0.0170 0.0086| 0.0321 0.0069 0.0155
Dissolved ) |
Phosphorus (mg/L} 0-0027|  0.0039 0.0030 0.0043| 0.0025 0.0096¢ 0.00Rp7  0.0035
Total Nitrogen i
(mg/L) 0.32 0.31 0.30 0.35 0.76 0.60 0.3 0.3¢

Event Autosamplers Data Summary

In addition to the 48 hr composites, autosamplezrsat to sample on the mainstem of Clear Creekiwhe
turbidities exceed a predetermined level. Predipitas highly variable in Colorado; therefore, tiember of
events captured differs by location. Data fromftirthest downstream location, CC AS 59 in Golddmgws
a good correlation between turbidity and totalaggn during events (Figure ES-3). The correlaienveen
turbidity and total phosphorus is poor during esetiterefore the data is not presented in thisrtepo
Limitations identified in the total phosphorus lasiory method will require collection of additior&lent
samples to accurately quantify the phosphorus hggdirom events that mobilize significant quansitid
suspended solids downstream.

The Monitoring Program continues to improve on éwdmaracterization. To that end, the program beidin
correlating real time flow data with sample resaltseveral of the autosampler locations in ordémprove
loadings estimates for high flow events.

CC AS 59 Event

R2 = 0.8625

0.8

TN (mglL)

0.4

0.2

o 200 400 600 300 1000 1200 1400 1600 1800
Turbidity (NTU)

Figure ES-3. Autosampler station (CC AS 50) TN Msbidity
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Tributary Basin Data 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 potlstaurces. For example, the FHL diversion seasdépril

14" through October 3iwhich includes a few weeks of winter flows (whiale @redominately wastewater),
spring runoff, and summer storm runoff.

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 duehe seniority of water
rights on the South Platte and Clear Creek. Miltipater sources are delivered through the KDPLctvhi
allows diversions to occur essentially year roumthis ditch.

Table ES-3 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 ohs¢aadation and assists with identifying potelhtiatrient
sources. The information can then be used toifgemitential actions to reduce nutrient loadingtoi
Standley Lake.

Table ES-3. Tributaries - Pounds of nutrient logdder acre-foot of water diverted in 2009

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

TP DRP TN 2009 Diversions
FHL 4/14 to 10/31 0.0226 0.0085 0.78 67%
Croke Canal | 10/31to 4/14 0.0433 0.0173 1.23 21%
Church 4/14 t0 10/31 0.0401 0.0144 0.61 6%
KDPL Year round 0.0434 0.0293 1.75 6%

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

Standley Lake Data Summary

Water quality monitoring of Standley Lake includgab samples for assessing the chemical and baoalbgi
components of the lake ecosystem and in suppalnec§ite specific standard. A lake profiler caitedata on
the lake from its surface to 5 feet off the bottwur times a day when deployed (ice off seasong. fiofiler
was operational on the lake from MarcH"18 November 24in 2009. The profiler consists of a floating
platform containing solar panels, marine battesiesg an on-board computer and communications package
data cable connects the computer to a combinagigdihg profiling device and sensor package theat§
below the platform. The sensor system moves ugama through the water column. The sensors trinsm
data via the communication cable to the on-boamdpeder. Data can also be downloaded manually. The
instrument performs 4 profiles each day or oneilgrefrery 6 hours. The following parameters arasoeed:
dissolved oxygen, pH, temperature, conductivitypiphyll a, and turbidity.
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Chlorophyll
In 2009, the Water Quality Control Commission aédm site specific standard for chlorophyll on Sten

Lake. The standard is based on the most recent 14 yekaiseochlorophyll data collected by the SLC.
Chlorophyll was selected as the control of choige t uncertainties surrounding the direct respofise
algae to nutrients (phosphorus and nitrogen) anelrdactors that may affect this relationship. Bhe
will continue to work on the relationship betwedrozophyll and nutrients in an effort to dovetaithv
the state’s Nutrient Standards development effdré. intent of the chlorophyll standard is to prothe
current classified uses and status quo of the wgaigity in Standley Lake, in support of the lakesge as a
direct drinking water supply, and in recognitiontlo¢ significant efforts that have already beeneutatken to
protect water quality in the upper reaches of Claxaek, in the basins that are tributary to theléeeanals,
and in the tributary areas adjacent to StandleylLak

The adopted chlorophyll standard is defined asva8th average of lake samples collected betweecMar
through November, the Standley Lake Year, atRiitaticZone-10 (PZ-10). The assessment threshold is
designed to address the concern about the rigicofriectly counting an exceedance that is act@atlsult of
natural variability but does not indicate a subtanchange in current conditions. The assesstheeshold
was developed by calculating the standard erremoh 9-month average from which thé' @@rcentile value
of the average was determined

The past five years of chlorophyll data relativette new chlorophyll standard is presented in FEde®-4.
The 2009 depth integrated profile of Standley Lelkorophyll data is presented in Figure ES-5. The
chlorophyll a data collected from the profiler ansidered screening level data and the resultgearerally
about 1 pg/L less than the analytical results agtiieising standard laboratory procedures for giyamgi
chlorophyll a.

Standley Lake Year (Mar-Nov) Chla Avg
5.0
4.5 1 o o o o ]
4.0 1 —e— Chl a Lake Year Awg
'% 3.5 // —a— Action Lewel
3.0 4 Chl a Standard
2.5
2.0
2005 2006 2007 2008 2009

Figure ES-4. Annual Standley Lake Year Chlorophylesults 2005-2009
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Standley Lake

Chl-a(ug/Ty3/18/09 - 11/24/09
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Figure ES-5. Depth integrated profile of Standlaie for chlorophyll a (2009). Note the increases
in chlorophyll concentration after lake turnoverSaptember.

The chlorophyll data collected using the profilssiats the water treatment facility operators ag tptimize
treatment to minimize taste and odor issues anaceethe potential for formation of disinfection bggucts
resulting from algae blooms.
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Dissolved Oxygen

Standley Lake is listed on the Monitoring and E®#ilan List for dissolved oxygen (DO). DO is impant to
both aquatic life health and water supply usesrifgdow DO conditions, nutrients and metals are
resuspended resulting in increased treatment aastthe potential for taste and odor events. Tinatwn of
lake anoxia (DO less than 2 mg/L) has increasedtheclast 15 years. The average period of arxisng
1995 - 2000 was 61.5 days. The average periodafia during 2002 -2009 was 80 days. The 2001girbu
year was not averaged into either time period. i$bpleth in Figure ES-6 represents the DO dateceld by
the profiler during 2009.

Standley Lake

DO (mg/Ly 2/18/2000 - 11/24/2000

1
1
]
=
|
|
|
|
feos
|

| | | e i
Apr May Jun Jul Aug Sep
2009 Time

Figure ES-6. Depth integrated profile of Standleke for dissolved oxygen.
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Nutrients
Nutrient loadings into Standley Lake are evaluaedually. Nutrients are removed through hypolyrianet
withdrawal. A summary of nutrient loadings intadasut of the lake, including volume of water diesft are

shown in Figures ES-7 and ES-8.

Total Phosphorus Load In
and Out of Standley Lake

50000
-+ 45000
-+ 40000
- 35000
- 30000

-+ 25000
- 20000
-+ 15000
- 10000
ﬂ 5000
f f f f -0

2005 2006 2007 2008 2009

=

AF/Yr

B TP In 1 TP Out Standley Inflows

Figure ES-7. Standley Lake - Total phosphorus radlinflow 2005-2009

Total Nitrogen Load In and
Out of Standley Lake
60000
)
50000 |
40000 |
5 30000 - =
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= 20000 | <
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B TN In 3 TN Out Standley Inflows

Figure ES-8. Standley Lake - Total nitrogen load eflow 2005-2009
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UCCWA Summary

The Upper Clear Creek Watershed Association focosettio main areas in 2009 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 Gowas completed. The remaining plans were revieinye
UCCWA and forwarded to DRCOG with recommendatianagprove. The Wastewater Utility Plans are
important for improving wastewater plant performaneffluent quality, and therefore Clear Creek wate
quality, especially regarding nutrient levels, otrare.

UCCWA continued work with consultants in prepamatior a Water Quality Control Division hearing in
April to establish new underlying zinc standarastsued from 2008.

Work began in 2009, in cooperation with the Staypdliake Cities, to revise the Clear Creek/Standlakd.
Watershed Agreement. The revised agreement i@ be presented for approval by both parties i
2010.

In its role as the 208 Management Agency for theeshed, UCCWA reviewed four projects referred for
comment. UCCWA members voted to comment on thtieer anatters that, while not officially referred fo
comment, were deemed of significance in the waeetsh

A new member was added to the UCCWA rolls in 200%a welcomed the Clear Creek Watershed
Foundation. This new member brings a proven trackrd of interest in, and support of, all effdds
improve water quality in the upper Clear Creek wsited.

Tributary Basin and Nonpoint Source Control Efforts Summary

In 2009, the Church Ditch Water Authority constadtt flow separation/bypass structure at the ietticn of
the Church Ditch and Little Dry Creek. The projseparated Church Ditch water delivery flow frontleit
Dry Creek stormwater. The project goals were agdeéy conveying the Church Ditch under Little Dry
Creek in a concrete box culvert. A gate upstreath®trossing will allow for flushing into Little iy Creek.

Arvada is dedicated to protecting stormwater quatitorder to protect the environment within Arvaatad to
ensure that activities in Arvada do not contritsigmificantly to water degradation downstream. igngicant
portion of the Standley Lake canal basin lies witiie City of Arvada. For almost two decades, Aavhds
improved stormwater quality by returning flows imatural drainage ways and by developing a
comprehensive Stormwater program. A major compboithis program is related to active and post-
construction site erosion control inspections amfdreement. Arvada continues to operate an ild@tharge
detection and elimination program. Pollution Prdign is another ongoing component of Arvada’s
stormwater protection efforts. In 2009, Arvadaigeated Wastewater personnel as first respondehein
case of off-hours emergencies that could threatgace water quality.

Standley Lake Cities Summary
In addition to the site specific chlorophyll stardlahe SLC accomplishments in 2009 were numerous.
SLC staff members have been instrumental in reptegethe drinking water perspective during CDPHE’s

workgroup meetings for developing state nutriefieaga standards which will be proposed to the WQGC
rulemaking in 2011.

10
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In 2009, the City of Westminster acquired FlowCAddlinology to assist in monitoring Standley Lake for
algae and zooplankton. The instrumentation deweldyy Fluid Imaging Technologies is a non-destwveacti
analysis of water samples using flow cytometry argh speed digital camera to identify and qugnhié
diverse biological species present in the lakee dlgae data can be correlated to the chlorophyll
concentrations.

The SLC took a proactive approach to protectioBtahdley Lake from zebra mussel infestation bygasing
the length of the quarantine period prior to ttatstf boating season in 2009. Rigorous analytisting
continued for detection of zebra mussel veligers.

In 2009, the Church Ditch Water Authority constagta flow separation/bypass structure at the ie¢¢icn of
the Church Ditch and Little Dry Creek to separabten€h water delivery flow from Little Dry Creek
stormwater. The completed project conveys the €hDitch under Little Dry Creek in a concrete box
culvert. A gate upstream of the crossing allowdligghing into Little Dry Creek.

Source Water Protection

Clean and dependable public water supplies arigairto the health and economic sustainabilityhaf Clear
Creek Watershed and the Standley Lake Cities. i@erisg the associated economic value and the
importance of the Cities’ water resources, locdbligpuwater providers have worked diligently for ygdo
protect the water sources. These efforts formbss for creation of an Upper Clear Creek and dign
Lake Watershed Source Water Protection Plan. Sowater issues often impact multiple public water
providers and long-term solutions will likely reqriboth communication and cooperation. The priatect
plan development process was locally driven andgded to enhance collaboration between public water
providers and community stakeholders. This volyngarogram increased awareness of protecting water
resources and provided an excellent framework faterghed collaboration with a drinking water focus.
Funding was obtained to facilitate this procesugh a $50,000 grant administered by the Colorado
Department of Public Health and Environment.

Meaningful outcomes included increased public an@ss, greater communication between water providers
decision makers and stakeholders, better acceastiyshed data, and other benefits. An effort iseculy
underway to update the Watershed Agreement torbeéntify common goals among all the stakeholders.

The Source Water Protection Plan document and & Basagement Practices guidance document will be
posted on the State’s Source Water Protection teehbdien finalized. This Source Water ProtectioanPlI
provides local public water providers and commurstakeholders appropriate protection and pollution
prevention strategies.
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I. MONITORING PROGRAM

Clear Creek 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 thaittgpatus of Standley Lake.

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

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

Table 1. Monitoring Events Summary — 1994 throR@09

Monitoring Program Number of Number of Total number of
description sampling samples samples collected
locations | collected in 2009 1994 — 2009

Creek (grab) 17 54 1422
Creek (wastewater plants) 9 42 818
Creek (autosamplers) * 4 48 181
Tributaries/ Canals 9 75 1028
Lake * 4 70 709

Total 43 289 4158

* Creek autosampler data period of record 2005 920ake data period of record is 1999 — 2009.

The 4,158 samples have resulted in more than 3é@d@ddual analytical results. The monitoring gram
costs for 2009 were greater than $200,000. Theitekimy 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 C for all sample dasalts.

Clear Creek Ambient Grab Program

Grab samples (Figure 1) are single point-in-timasas collected in-stream and at wastewater tre@tpiant
(WWTP) effluents throughout the watershed. Grabpda locations were selected to correspond with
established USGS gage stations and additionallsites been included over the years as the monitorin
program has evolved. Grab samples are collectgd #imes during the year to correspond with sealfpn
varying flow conditions.
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Figure 1. Grab sampling on Clear Creek.

Clear Creek Autosampler Program

In addition to grab samples, the creek is also saunpith autosamplers and monitored with continyaus
stream probes. Automated sampling equipment (ampkers) provides the ability to initiate remotengée
collection. Continuous monitoring of the in-streaamnditions captures the impacts to water quality a
stream flows from natural precipitations eventsvalf as impacts from construction or other watedshe
activities. The continuous in-stream monitoringlpes provided continuous water quality data actjpisfor
turbidity, conductivity, pH, and stage height. Asamplers were set to trigger a sampling event wisar
quality or flow parameters exceeded pre-determiimeits, thus providing sample data associated wih-
ambient conditions in Clear Creek.

Four autosamplers have been installed since irmepfithe autosampler program in 2005. Table 2
summarizes the data collection history for the C&@ek autosamplers. Geographically situatechen t
Mainstem and North Fork of Clear Creek, in an wgastr to downstream configuration, these sites are
identified as:

CC AS 26—on the mainstem of CC downstream of tifaieace with the West Fork of CC (Lawson gage)
CC AS 49- on the mainstem of CC upstream of the conflueritbetine North Fork of CC

CC AS 50 — North Fork of CC above confluence vghmainstem 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 2005-2008 2009
Ambient Event Ambient Event
CC AS 26 2008 - 2009 6 * 6 *
CC AS 49 2006 - 2009 14 8 7 7
CC AS 50 2006 - 2009 15 * 7 *
CC AS 59 2005 - 2009 16 13 7 4

* Not applicable — this autosampler is not prograsdrto collect event samples
14
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Tributary Basin Program

Grab samples are collected on all the supply caodsandley Lake on a monthly basis when the iddid
ditches are running. In addition, the Croke andhféas’ High Line canals and the Church Ditch areigged
with continuous in-stream monitoring probes andsamplers at the lake inlets. Lake loadings aleulzed
using the lake inlet data.

Standley Lake Program

Standley Lake is monitored consistently on a bifdiebasis throughout the year provided the lakeois
covered with ice. Samples are collected at thiaserin the photic zone (two times the Secchildeqnd five
feet off the bottom of the lake. Lake samples voaiiected in an attempt to accurately assess gtgaith,
the period of hypolymnetic anoxia, nutrient treralsq lake turnover. A total of 709 grab sampleshzeen
collected since 1999. Multiple analyses were peréml on each of the samples.

In addition to grab samples, water quality on Sleyntlake is monitored using a remote underwaterdiag
profiler. The profiler is placed on the lake witae ice has melted in the spring and is retrievenhfthe lake
before the surface freezes. Analytical probes oreastandard field parameters plus chlorophylha depth
integrated manner four times daily. The profilee@uted at least one full-column profile on 252asape days
in 2009.

Monitoring Results

Clear Creek Grab Sample Results

In an effort to understand anthropogenic impactsater quality and in support of the narrative d&d on
Standley Lake, upstream to downstream nutrient datgarisons for 2009 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 Clear Creek Grab Sample 208&ges to 2004 through 2008 averages

Site Location

Parameter CC26 (upstream) CC40 (midstream) CC60 (downstreajm)

2009 | 2004 — 2008 2009 2004 — 2008 | 2009 | 2004 — 2008
Total Phosphorus (mg/L)[ 0.0105 0.0118 0.0094 0.0192 0.0p6 0.0192

3

Dissolved Phosphorus 0.0046 0.0038 0.0043 0.0063 0.0p2 0.0044
(mg/L) 9
Total Nitrogen (mg/L) 0.37 0.50 0.41 0.48 0.38 0.48
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Clear Creek Autosampler Results

Autosamplers collect event triggered samples int@aado 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 andaldagtors. 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 ali@er quality.

From April through October, two consecutive 24-hoomposites were sampled and analyzed for nutrients
TSS/VSS, and metals. Continuous read field dtepH, conductivity, temperature, and turbiditgre
installed and monitored daily using telemetry. iDgrthe winter months, only temperature and coridiagt
data were collected as these probes can withstencbtd temperatures and require less frequertiratithn
than the additional probes.

The autosampler network is maintained by the ciféSolden, 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 autosarapler
CC AS 26, mainstem at Lawson, was installed in 20D8e following graphs (Figures 8 and 9) were
generated using 2006 - 2009 ambient (nonevent)addI& AS 59, the autosampler with the longestopeof
record. Scatter plots for total nitrogen and tptabsphorus are presented with correlations tcageedaily
discharge. Daily average flow was taken from tI833 gage at Golden (CLEGOLCO). Trending of tha dat
was not performed.
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Figure 8. CC59 ambient data graph (2005-2009%ei totrogen and average daily discharge
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Autosampler Events

In addition to the 48 hr composites, autosamplegsat to sample on the mainstem of Clear Creekiwhe
turbidities exceed a predetermined level. Predipitas highly variable in Colorado; therefore, tiember of
events captured differs by location. Data fromftirthest downstream location, CC AS 59 in Golddmgws
a good correlation between turbidity and totalaggn during events (Figure 10). The correlatiamvben
turbidity and total phosphorus is poor during esetiterefore the data is not presented in thisrtepo
Limitations identified in the total phosphorus lasiory method will require collection of additior&lent
samples to accurately quantify the phosphorus hagsdirom events that mobilize significant quangitid
suspended solids downstream.

The Monitoring Program continues to improve on éwdmaracterization. To that end, the program beidin
correlating real time flow data with sample resaltseveral of the autosampler locations in ordémprove
loadings estimates for high flow events.
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Figure 10. CC AS 59 Events — Turbidity vs. Tot#rdhen — 2006-2009
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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 sliglathye to the seniority of water rights on the Sou#ite and
Clear Creek. Multiple water sources are delivehedugh the KDPL which allows diversions to occur
essentially year round when the ditch is in pryorit

To characterize nutrient loadings by source, thdilg inflow for each ditch was divided by the nembf
acre-feet of water diverted, yielding pounds ofrieumt per acre-foot of water diverted. This exeecdvaluates
the presence or absence of seasonal variationssretsawith 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 2009.

Table 4. Pounds of nutrient loading per acre-tdavater diverted in 2009

_ Diversion Season Factors affecting Ibs/acre-ft diverted % of Total
Ditch water quality 2009
TP DRP TN | Diversions

Low flows comprised
of wastewater. Higher
4/14 0 10/31 flows are precipitation
FHL or spring runoff driver] 0.0226 0.0085 0.78 67%

Croke Canal | 10/31to 4/14 |Wastewater dominated.9 0433 | 0.0173| 1.23 21%

Low flows comprised
of wastewater. Highe
4/14 to 10/31 flows include

precipitation events at
Church spring runoff. 0.0401 0.0144 0.61 6%

=

On-site waste syster
Year round (septic) and
KDPL precipitation driven. 0.0434 0.0293 1.7 6%

=}

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

Table 5 Total nutrient loadings by ditch/canal in 2009

Ditch Nutrient Loadings for 2009 (lbs)

TP DRP TN
FHL 549 208 18,875
Croke Canal 333 133 9,446
Church 82 29 1,233
KDPL 89 60 3,553
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Standley Lake Results

Lake data is collected by analysts on a boat deltegrab samples or by a profiler instrument. piwgiler
consists of a floating platform containing solangia, marine batteries and an on-board computer and
communications package. A data cable connectsaimputer to a combination leveling profiling devied
sensor package that floats below the platform. Sémsor system moves up and down through the water
column. The sensors transmit data via the commatinit cable to the on-board computer. Data can be
downloaded manually or via a SCADA system. Therumaent performs 4 profiles each day or one profile
every 6 hours. The following parameters are megsudissolved oxygen, pH, temperature, condugtivit
chlorophyll a, and turbidity.

Chlorophvil
In 2009, the SLGubmitted a proposal to the Water Quality Controm@hission (WQCC) for a

chlorophyll standard to protect the water qualtysiandley Lake. The WQCC ruled on the proposal at
the June, 2009 South Platte Basin Standards Rukenlyl&learing and approved a chlorophyll standard of
4.0 ug/L with a permissible exceedance of an assassthreshold of 4.4 ug/L once every five yearee T
standard is based on the most recent 14 yearketldorophyll data collected by the SLC. Chlordphy
was selected as the control of choice due to usiogigs surrounding the direct response of algae to
nutrients (phosphorus and nitrogen) and other fadt@at may affect this relationship. The SLC will
continue to work on the relationship between cipbgdl and nutrients in an effort to dovetail witinet
state’s Nutrient Standards development effbine intent of the chlorophyll standard is to prothe current
classified uses and status quo of the water qualiBtandley Lake, in support of the lake’s roleaadirect
drinking water supply, and in recognition of thgrgficant efforts that have already been undertakgsrotect
water quality in the upper reaches of Clear Craethe basins that are tributary to the feeder lsaaad in

the tributary areas adjacent to Standley Lake.

The adopted chlorophyll standard is defined asva8th average of lake samples collected betweectMar
through November, the Standley Lake Year, atRiitaticZone-10 (PZ-10). The assessment threshold is
designed to address the concern about the risicofriectly counting an exceedance that is actaatsult of
natural variability but does not indicate a subtanchange in current conditions. The assesstheeshold
was developed by calculating the standard erreaoh 9-month average from which thé' @@rcentile value
of the average was determined. The Commissiomestdhe narrative standard with a slight modifmatoy
removing the statement describing implementatiothefmarrative standard shall only be by Best Mansnt
Practices and controls implemented on a voluntasysb

Excerpts from WQCC Regulation #38 pertaining toMW@CC ruling on the chlorophyll standard for Staaydl
Lake is included as Appendix B to this document.

The chlorophyll a data for the past five yearsudels one exceedance of the new standard in 20§aré-11).
The May event in 2007 resulted in a taste and edent for the cities of Westminster and Northglenn.
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Figure 11. Annual Standley Lake Year Chlorophyiéaults 2005-2009

Chlorophyll a and Secchi Depth

Chlorophyll a is generally lower in the summer nitrising in the fall after turnover with contirtle
increases through the winter. Figure 12 is a corspa of secchi depth and chlorophyll a since 2005.
general, secchi depth decreases with increasetbphigll a concentrations and visa versa.
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Figure 12. Comparison of Chlorophyll a and Secatpth (2005-2009)
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Standley Lake
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Figure 13. Depth integrated profile of Standley &dér chlorophyll a (2009). Note the increases in
chlorophyll concentration after lake turnover irp&ember.

The chlorophyll data collected using the profilssiats the water treatment facility operators ag tptimize
treatment to minimize taste and odor issues anateethe potential for formation of disinfection bggducts
resulting from algae blooms.

In addition to the profiler, the City of Westminstequired FlowCAM technology to assist in moniori
Standley Lake for algae and zooplankton. Theuns#ntation developed by Fluid Imaging Technologges
non-destructive analysis of water samples using @igtometry and a high speed digital camera totitleand
guantify the diverse biological species presetthinlake. The algae data can be correlated tohioeophyll
concentrations. The biological diversity of thedachanges based on a variety of seasonal facidtgling
temperature, dissolved oxygen and nutrient inpliteese factors and the balance between zooplaakitn
algae populations aid in predicting the potentialthste and odor events weeks in advance; thusdter
treatment plant operators are prepared to respgmejariately to minimize the impacts. The advantaijie
non-destructive FlowCAM technology is the abilityftirther observe the identified algae under the
microscope.

Dissolved Oxygen

Figure 14 reveals the strong seasonality demossiiat dissolved oxygen (DO) with lower concentnagiat
the lake bottom during the summer months whenake is stratified. The duration of lake anoxia ([2€s
than 2 mg/L) has increased over the last 15 yeHng. average period of anoxia during 1995 - 2008 64a5
days. The average period of anoxia during 200292@as 80 days. The 2001 drought year was noagedr
into either time period. Figure 15 details thegdaj/lake anoxia for 1995 — 2009.
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Figure 15. Days of lake anoxia 1995 — 2009.
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The 2009 mass loadings for nutrients are summaiiz&dble 6. Figures 16 and 17 are graphs of thieemt
loads for the past five years.

Table 6. Standley Lake Nutrient Loadings 2005 200

Dissolved Reactive
Total Phosphorus (Ibs) Phosphorus (Ibs) Total Nitrogen (Ibs)
Year Inflow | Outflow Net . Inflo Outflow Net .| Inflow | Outflow Net .
Load Load Reseryow w Load Reser.v0|r Load Load Reseryow
Loading Loac Loadinc Loadinc
2005 2,902 751 2,151 687 179 503 41,233 11,%24 099,7
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 2727
2008 | 2,848 1,632 1,216 670 578 92 37,254 27,435 199,8
2009 1,052 1,205 (153) 43(] 489 (59) 33,107 25,080 ,02B

Notes: Parentheses indicate a negative value. NdAAvailable. The loadings have been adjustethfprevious published reports to
reflect corrected flow calculations.
* For calculation purposes, the method detectionit[[MDL) concentration was substituted for nonadgéd concentrations less than
the method detection limit.
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Nutrient Standards Development Process

The U.S. Environmental Protection Agency (EPA) baen striving to develop national nutrient critéga
address over-enrichment of the nation’s surfacemsatpplies. In choosing to regulate nitrogen and
phosphorus concentrations, it is inherently assuiimatthese nutrients regulate the growth of alg@be
WQCC has delayed consideration of numeric nutgetgria for rivers and streams, lakes and resesyand
direct-use water supply reservoirs until June 2@hls gives the Division and the stakeholders ntione to
more fully discuss the proposed criteria.

The SLC are active in the workgroup process fal®isthing nutrient criteria. Standley Lake opesais a
direct-use water supply in that the water is dralvactly from the lake for drinking water treatmemtigal
production in the lake is directly linked to themulative nutrient loads from upstream contributions
Increased algae populations can subject the treiateking water to taste and odor issues and irserélae risk
for formation of disinfection byproducts.

Aquatic Nuisance Species

Eurasian Water Milfoil

Eurasian Watermilfoil (EWM)Myriophyllum spicatum Lis a non-native, aquatic, noxious weed that grows
rapidly and to a depth of 35 feet. EWM grows inskemats that severely interfere with recreationreasl

been known to provide a substrate for blue-gregaeagirowth.Blue-green algae blooms can ultimately cause
taste and odor events in drinking water supplE¥/M was first observed in Standley Lake in 1998 anchit
positively identified in 2000.

Eurasian Watermilfoil Weevils were stocked in Stagd_ake in 2002, 2004, 2005, and 2006. Weevids a
used to control the growth of EWM. Weevils werecked in 8 locations through out the west sidénef t
reservoir. Adult weevils hibernate along the shioeein the winter and migrate out to the milfolapts in the
spring. They lay their eggs on the top part ofdteem and the larvae burrow into the plant, whighses it to
fall out of the water column. As the weevils grarel damage the milfoil, the height and densitexgease.
Weevils will never get rid of milfoil completelyuib they can control the density of the plants. Trtikoil has
been the predominant vegetative species in the kakdhe population continued to decline in 2009.

Zebra and Quagga Mussels

Zebra mussels were discovered in Colorado in LalebP in 2008. The City of Westminster continuees t
operate a boat inspection and quarantine progrgnotect Standley Lake from an infestation of zedoed/or
guagga mussels. The program includes a combinatimspecting, tagging and quarantining boatsagpr
washing stations, restrictions on aquatic bait,ameéducation program for the public and Standizyel.
guests. The SLC took a proactive approach to pioteof Standley Lake from zebra mussel infestakign
increasing the length of the quarantine periodrgddhe start of boating season in 2009.

To date, no zebra or quagga mussels have beenatkteStandley Lake. Monitoring methods initiabed
2008 continued in 2009 and includes microscopityaisa FlowCAM analysis, shoreline surveys, and
substrate samplers. Early detection efforts areitapt to best prepare operations staff of thrematse
drinking water treatment infrastructure.
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Watershed Activities

Source Water Protection

Clean and dependable public water supplies areatrto the health and economic sustainabilityhaf Clear
Creek Watershed and the Standley Lake Cities. i@ensg the associated economic value and the
importance of the Cities’ water resources, locdbligpuwater providers have worked diligently for yedo
protect the water sources. These efforts formbidms for creation of an Upper Clear Creek and dign
Lake Watershed Source Water Protection Plan. $owater issues often impact multiple public water
providers and long-term solutions will likely reqriboth communication and cooperation. The prect
plan development process was locally driven andgded to enhance collaboration between public water
providers and community stakeholders. This volygngarogram increased awareness of protecting water
resources and provided an excellent framework faterghed collaboration with a drinking water focus.
Funding was obtained to facilitate this procesugh a $50,000 grant administered by the Colorado
Department of Public Health and Environment.

Meaningful outcomes included increased public an@ss, greater communication between water providers
decision makers and stakeholders, better accessteyshed data, and other benefits. An effort iseculy
underway to update the Watershed Agreement torbeéntify common goals among all the stakeholders.

The Source Water Protection Plan document and & asagement Practices guidance document will be
posted on the State’s Source Water Protection weshgien finalized. This Source Water ProtectioanPl
provides local public water providers and commurstakeholders appropriate protection and pollution
prevention strategies.
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Il. The Upper Clear Creek Watershed Association

The Upper Clear Creek Watershed Association (UCCWg&)sed on two main areas in 2009 in additiongo i
ongoing activities as a 208 Management Agency wimiecblves 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 Clear Creek Gowas completed. The remaining plans were revieinye
UCCWA and forwarded to DRCOG with recommendatianagprove. The Wastewater Utility Plans are
important for improving wastewater plant performaneffluent quality, and therefore Clear Creek wate
guality, especially regarding nutrient levels, otrare.

UCCWA continued work with consultants in preparatfor a Water Quality Control Division hearing in
April to establish new underlying zinc standarastsued from 2008.

Work began in 2009, in cooperation with the Staypdliake Cities, to revise the Clear Creek/Standlakd.
Watershed Agreement. The revised agreement iseeg® be presented for approval by both panties i
2010.

In its role as the 208 Management Agency for theershed, UCCWA reviewed four projects referred for
comment. UCCWA members voted to comment on thtieer anatters that, while not officially referred fo
comment, were deemed of significance in the waéetsh

A new member was added to the UCCWA rolls in 209%a welcomed the Clear Creek Watershed
Foundation. This new member brings a proven trackrd of interest in, and support of, all effdds
improve water quality in the upper Clear Creek wsited.

City of Black Hawk

In 2009, the City of Black Hawk undertook the f(WIog water improvement projects:
- The Dory Hill Vortex Pretreatment Building is ondi for the second season and the water treatnadht st
is in the process of optimizing this system. Tlity 6f Black Hawk currently operates a diatomaceous
earth filtration water treatment plant and a ravievgtorage reservoir at its Dory Hill site. Rawater is
supplied to the reservoir from wells and springsgl4-Mile Gulch through the Historic Mountain Stypp
Pipeline and from North Clear Creek by pumping fribve North Clear Creek infiltration gallery.
Historically, the turbid water from the spring rdhfbows and summer thunderstorm events sometimes
exceeded the Dory Hill treatment plant capabilitg ashen that occurs, raw water diversion is suspend

- The construction of the one-million-gallon Silveuléh Potable Water Storage Tank is substantially
complete. The new Ameristar Hotel is finished andccupied with more than 530 hotel rooms. The
Silver Gulch Tank’s storage has taken the peaksadicthe Dory Hill Treatment Facility.

- The City has acquired a joint interest in GreeneLaith Clear Creek County, along with a water dsiywv
right by way of Vidler Tunnel to Leavenworth Cree€khe construction of a new pump station and céntro
vault, new diversion pipeline, and minor repairshe existing dam that was started in 2009 willtoare
during the 2010 construction season. UltimatelyedarLake will provide up to 270 acre-feet of ravteva
storage for the County and City use during lowastrdlow conditions in Clear Creek.

- The Jerry B. Buckley Power Plant and three-aceeaddngside Clear Creek at Georgetown Lake has been
decommissioned — the equipment has been dismantédalvaged and the 40 cfs penstock has been
removed. A preliminary engineering report has bmdmmitted to the City delineating options to irmse
the release from the reservoir to protect senigem@ght of downstream users during periods winen t
reservoir water level is below the spillway creshe 3-acre site has been sold to a private pahga
with the existing wood frame building.

- The City is working with the Colorado Departmentafblic Health and Environment (CDPHE) and the
US Environmental Protection Agency (EPA) for remafamine waste rock piles within the City
boundaries. In 2009, the City removed approxinys2ed00 cubic yards of mine waste rock and
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transported it to the CDPHE/EPA’s Church Placerd?épry northwest of Central City. Black Hawk
plans to continue working with CDPHE & EPA towalhe tclean-up of mine waste material from the City

Black Hawk/Central City Sanitation District

The Black Hawk/Central City Sanitation District ptacontinues to meet all discharge permit limibazerage
daily flows remained below 0.55 million gallons/da&s the result of an Intergovernmental Agreeméns,
plant incorporates full scale Biological Nutrien¢iRoval (BNR) and filtration. It consistently rengsv
nutrients to very low levels, even though thererarautrient limits in its CDPS permit. During Zthe
plant experienced total phosphorus levels well\wéd mg/I.

City of Central

Central City continued its standard erosion conttehsures in 2009 on the Central City Parkway and
throughout the City including rock mitigation woideaning out storm drains and removing sand frattegs
and on the shoulders from winter maintenance. @e@ity continues working with Black Hawk on prdigc
of mutual benefit. The City cooperated with CDPHEseveral projects in and adjacent to the City.

Central Clear Creek Sanitation District

AAA Operations tests monthly for BOD, TSS, FC, ammgflow and % capacity and reports that no efftue
violations occurred during 2009. CCCSD continueseaddition and controls sludge age to achieve
biological nutrient removal. The CCCSD Board ofdators, managers and operations team are always
working to improve plant efficiencies.

Clear Creek County
Clear Creek County Environmental Health

The Clear Creek County Environmental Health Depantnissued 37 Individual Sewage Disposal System
(ISDS) permits (23 new, 2 renew, 12 repairs) in20he Environmental Health Department conductedl 12
inspections during 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 continuesa@ungmergency call-down system. The Clear Creek
County Office of Emergency Management Director upsl@and maintains the database for the call liEkss
system applies to incidents/spills into Clear Craed tributaries leading into Clear Creek. Theeeen?
incidents in 2009.

Clear Creek High School

The Clear Creek High School is a Zenon (MBR) meméfitration plant. It came on line in 2004 with
management continuing to be provided by AAA Opersj 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, TSS, FC, ammgflow and % capacity and reports that no efftue
violations occurred during 2009.

Clear Creek Ski Corporation (Loveland Ski Area)

Clear Creek Ski Corporation’s most recent perndticed the effluent limit of fecal coli form so angpliance
schedule was included in the event new construationodifications were required to achieve thetimi
CCSC continues to meet the new limit with operatlahanges only.

Clear Creek Watershed Foundation (CCWF)

In 2009, CCWF maintained its focus on projects iaitchtives identified in its 200Clear Creek Watershed
Report: Exploring Watershed SustainabilitgCWF continued to advance projects, partnershipsling, and
implementation strategies in the areas of Alteugalinergy & Transportation, Water & Wastewater
Management/Waste Stream Reduction, Orphan Mine Biatren, Natural Resource Management and Public
Outreach & Education.
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- Supported Clear Creek County’s Renewable Energpativie through ongoing research and
communication with EPA, USFS, State (GEO, BrowifseFoundation, etc.), Clear Creek County,
CCEDC (attended annual meeting — New Energy Ecopolaigho Springs, and other interested parties;
and gave presentation at the annual Colorado Weg#iSonference.

- Organized and co-hosted the February Renewable¥Symposium

- Ongoing involvement with the I-70 SWEEP and PEI&cpss.

Ongoing participation with UCCWA.

Participation in Standley Lake Cities’ Source Wakesessment and Protection (SWAP) Study Steering

Committee and BMP Report.

- Ongoing tracking of and participation in CDPHE/WQ®@&ter Quality Standards, South
Platte/Regulation 38 Hearing and Nutrient
Criteria.

. Gilson Gulch Orphan Mine Remediation

319/NPS grant ($425K). The first sub-project, t

Silver Age Mine Project, was completed; run-

on/run-off controls and installation of a French 8

Drain diversion around mine waste piles to divef

clean water away from contaminated waste =

Design work began for the second sub-project,

the Gilson Gulch Outlet Project, and the third

sub-project, the Upper Gilson Gulch Erosion an

Sediment Control Project (Figure 18).

Upper Trail Creek Orphan Mine Remediation

319/NPS grant ($484K). Work has begun;

land/access work, preliminary site
characterization, and water quality monitoring. £ &

EPA Targeted Watershed Grant ($744K) for remedlablmjects in Lower Trail Creek, North

Empire/Lion’s Creek and the Maude Monroe. LowerilTCaeek Remediation Project completed,

including site characterization, surveys, accessteant research, QAPP/SAP finalized; clean ouief t

channel, drainage controls and sediment trapdlliedtand ongoing water quality monitoring. Began

Aorta/North Empire Creek remediation project reskaand EPA sugarbeet/lime waste research.

West Gold Orphan Mine Site; spring revegetatio@@38 remediation project (Figures 19 and 20).

Fiaure 2C. West Gold reveaetation in proc

——

Preliminary research for Castleton Mine and Minteddine remediation projects.

- Ongoing research and communication regarding lmiihg issues.

. Collaborated with the USFS, EPA Region 8, Coorsa€Creek County, and the National Forest
Foundation/Friends of the Forest and managed #engack cutthroat trout habitat creation and wdtlan
restoration at Grizzly Gulch.

- Ongoing discussions with Trout Unlimited and EPAgRa 8 concerning stream habitat restoration
projectsFishing Is Fun and the WDTWHome Rivers Initiativéor Clear Creek.

- Coordinated with USFS and Mill Creek property ovenfar wildfire mitigation planning.
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Climax Molybdenum Company

Henderson Mine

In 2009, Henderson improved the Storm Water Manageéilan by adding more barricades to protect rock
silt fences. All of the storm water BMPs were cleduand repaired before the winter storms began.

Urad Mine site
Some of the drains were upgraded to aid in danmdgai.

Colorado Department of Transportation

In 2009, 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; mitigdion
impacts will be identified in the PEIS. CDOT contes to clean traction sand from I-70 and US 4@iwithe
Clear Creek Watershed.

Since the final phase of construction on BerthoassHEast (Hoop Creek) was completed in 2006, water
quality monitoring in this basin was completed by €nd of 2009. A final report on Hoop Creek el
available this fall by request to CDOT. This comlea the three-year, post-construction monitoringired
by the 404 permit. Minimal monitoring for sedimemtd chloride will continue for another year at theuth
of Hoop Creek. A petroleum spill in the fall of@Dresulted in thousands of gallons entering thierghed.
Petroleum products are just appearing in Hoop Crgktkough CDOT is not the responsible party, weeha
requested an immediate cleanup action.

Sediment has been routinely measured and remowgdtfre sediment control basins built during thalfin
Berthoud East projects. This sediment is beinggaat a site adjacent to Fall River, within |-7igHR-of-
Way. The mill tailings cap in Empire, is now fudind has been regraded and reseeded. Vegetajoywsg
on the older portion, but the newer area will bedeel again. CDOT continues to look for new sitesémd
disposal, as well as support research for tractzond reuse.

Lighting is being added to chain up sites for taialong both east and west-bound sides of I-7(tlrig
increases safety at the sites, supports enforcemh€ulorado chain laws, and helps to reduce tagaidents
in winter months. Fewer truck accidents mean fespdts into Clear Creek.

The study of water exiting the Eisenhower-Johns@migrial Tunnel was continued in 2009. This effort
tracks water quality and quantity at the inflow andflow areas. Flow levels indicate a large infaix
groundwater to the wastewater treatment area dsprigg snowmelt. Regular monitoring of outflow il
continue indefinitely, as part of the Tunnel’'s ®rnean discharge permit with CDPHE.

Town of Georgetown

Georgetown completed a Preliminary Engineeringféindl Engineering Reports for upgrading the
Wastewater Plant. Received $5,800,000 in ARRA ifugptb do improvements to the Wastewater Plant;
$2,000,000 in loan forgiveness, $3,800,000 loddtainterest for 20 years.

Wastewater Treatment Facility Improvements starieskeptember 2009 with site improvements including:
- Headworks Improvements (enclosure and grit removal)
- Biological Treatment Process
- Secondary Clarifier EqQuipment
- Conversion of Existing Clarifier to Effluent Equadition/Backup Clarifier
. Tertiary Filtration using Effluent Sand Filters
- Chemical Storage and Feed Systems
- Aerated Biosolids Storage and Handling
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- Facility Operations Building
- Facility Electrical and Control System
- Remodel Existing Operations and Administration Binig

There were no violations in 2009.

Silver Plume completed a Preliminary Engineer Refoorthe rehabilitation of their sewer collectibmes.
Silver Plume flow is 30% of Georgetown’s wastewgtkant influent.

After completion of the sewer collection line inBthe Wastewater Plant influent flow deceased$03
from 2007 to 2009 (Table 7 and Figure 21).

Table 7 and Figure 21. Town of Georgetown MonthhfWWTP influent flow total in million
gallons

2007 | 2008 | 2009
January 8.626| 9.383 7.262
February 7.439| 7.686] 6.134 =
March 8.626 | 8.994| 6.484 ™~
April 8.562 | 8.563 | 6.023 .
g/l ay 1253;693136 11155065] 5 91'?145300 / /\'\\ | e
une . . . [ —=—ae
July 22.240| 17.382 13.533 // \ o
August 12.119 11.852 8.39¢ — // \_
September| 8.894] 9.341  7.060 N Se<
October 7.779| 8.227] 6.175
November | 8.206| 6.983] 5.534
December | 8.796| 7.053 6.301 e ISP,
Total Year | 141 | 125 | 97 S R
Gilpin County

Gilpin County continues programs implemented uniderWatershed Agreement, including strengthened
ISDS regulations, particularly in identified sengtareas and in areas with higher densities, apgian
control best management practices.

City of Golden

Water Quality/Pretreatment Program
- The City maintains a permanent monitoring and samgtation at CC59, located above the City’'s water
intake, approximately 1 mile above the intersectibdS 6 and Highway 93 in Golden. This site istpa
of the cooperative monitoring program between tgeu and lower basin water users and is used for
continuous in-stream data acquisition, ambient mgrgampling and storm event triggered monitoring.
Automatic samplers successfully collected sampiled farge storm events during the 2009 season. A
complete analysis of this data is available from@ity upon request.
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Stormwater Program

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

- The City responded to 26 reports of dischargepptential discharges, to the storm sewer systesuirng
6 written warnings and invoicing twice for reimbensent of clean-up costs.

- The City administered 27 stormwater quality corgdtamn permits; conducted 762 erosion and sediment
control inspections; issued 237 written notificasaf violation, 109 verbal notifications of vidlan,
withheld 5 permits, and used performance secusitgdrrections at three sites.

- The Stormwater Maintenance Program conducted Isffeitions of permanent water quality BMPs and
sent 163 letters requesting maintenance to laneémymith subsequent 100% compliance.

- The City updated written procedures to preveneduce pollutants in runoff from municipal operaton
Water Quality/Pretreatment Program

- On May 2, 2009, the City sponsored the first anphalrmaceutical drug take back program as parteof t
City’s annual community recycle and clean up da§dnost 100 pounds of prescription and non-
prescription drugs were collected and properlyasspl of. The City expects to host this programrmn
annual basis.

- The Pretreatment Program issued 3 Mobile Power ivggiermits in 2009.

City of Idaho Springs

Idaho Springs remains completely committed to watedity protection. It was the fourth year withriey
Environmental Compliance onboard, and no dischei@ations were experienced. For the third yeaa in
row, our newest operator was awarded Rookie Opeoétbe Year from CRWA, and we received
Wastewater Plant of the Year for 2009.

Our focus has been nutrient removal, and with ¥pedise of REC and our dedicated staff we aresgiéa
with the results achieved from the twenty-five yelst SBR. The annual average discharge of ammoag w
2.23, nitrate was 0.52, and phosphorus was 0.81.

What did not happen was the final phase of theecttin system upgrade that would have removed five
manholes from Clear Creek, and eliminated seveteallging high creek levels. The approved and eregiee
project was a victim of the State’s budget defaitd funding was pulled just prior to the scheddied
process. The substantial WWTF upgrades approvadd8 have also been delayed, with construction now
anticipated to begin mid to late 2010.

Table 8 and Figure 22. Idaho Springs WWTF — EffiluNutrients

Idaho Springs WWTF - Effluent Nutrients
5
4
- 3 o2007
E’ 2 mZz008
1 I
, | I @ e
Ammaonia Fhosphorus MNitrate
2007 2009
Ammonia 4.83 2.65
Phosphorus 1.48 0.78
Nitrate 0.75 0.54
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Table 9 and Figure 23. Idaho Springs WWTP — EfituMetals (Zinc and Copper)

Idaho Springs WWTF - Effluent Metals

% 0 asinc
5 =0 BCopper
30
10 L —— e
-10 '
2007 2009
2007 2009
Zinc 145.5 88.7
Copper 20.7 11.9

Table 10 and Figure 24. Idaho Springs WWTF —ueffit Metals (Lead and Cadmium)

Idaho Springs WWTF - Effluent Metals

1.4
1.2
e U.&li = W=ETH
206 B Zadmium
0.4
0o -:
5 , I
2007 2009
2007 2009
Lead 1.2 1.1
Cadmium 0.4 0.2

Jefferson County

Jefferson County has a municipal separate stormers@S4) permit. Jefferson County’s program in€elsid
Public Education and Outreach; Public Participatiod Involvement; lllicit Discharge Detection and
Elimination; Construction Site Runoff Control; P&dnstruction Site Runoff Control; and Pollution
Prevention/Good Housekeeping.

Jefferson County supports many stormwater managepnegrams in the watershed, including B@oney

Road Recycling Center, which also serves as wadrgrevention BMP. The Rooney Road Recycling Center
provides proper disposal programs for residentdrohcorporated Jefferson County and the citiestanahs

of, Arvada, Golden, Lakewood, Mountain View, LakksiEdgewater, Morrison, Westminster and Wheat
Ridge, to recycle their household hazardous w&#itB). HHW includes electronic waste, household
chemicals, paints, propane cylinders and automgitigducts. HHW materials collected at the facifityce

1994 total more than 4,129,560 Ibs of potentialesier water and ground water pollutants. In 20@9 th
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HHW program serviced 3247 participants, with 2.3®those utilizing the Door-to Door program. 1,061
participants were from the Unincorporated Jeffer@onnted accounting for over 33 % of the total
participation. More than 18,400 participants preddpproximately 58 million pounds (74,000 cubioigi
of yard waste, construction lumber and tree lintbisd, ground, chipped and recycled into mulch and
compost.

The county provides opportunities for residents asors in the watershed to learn and be involved
environmental stewardship and programs that promvater quality. The county has a comprehensivarstor
sewer outfall map to trace sources of potentiitillischarges and illegal dumping in the watedshe

Jefferson County also maintains an erosion andvesdicontrol program as part of their MS4 perriiihe
county maintains a small-site erosion control mathet explains the basic principles of erosiontoarand
illustrates techniques to control sediment fromlsa@velopment sites. Jefferson County has an ttgpe
program for illicit discharges, construction adi®$, and includes post-construction Inspections.

Jefferson County Storm Water 2009 Activities andidycs
- lllicit Discharge Verbal Notification of Violatior 2
- lllicit Discharge Monetary Penalty/Fine — 0
- Construction Sites Covered by Program — 614
. Construction Inspections — 3,035
- Enforcement Verbal Notification of Violation — 495
- Post-Construction Inspections — 9
. Storm drain marking program - Ongoing

Molson Coors Brewing Company

Coors Brewing Company continues to fund stormwetfarrts, water quality monitoring and habitat
restoration funding throughout the Clear Creek vgted. In particular, Coors funded $30,000 toGlear
Creek Watershed Foundation and provided fundinghier‘Golden Mile” in Golden, a Trout Unlimited
stream restoration project. In addition, Cooligi®lved with multiple committees to focus on surstdle and
long-term programs to enhance the quality and maidity of the Clear Creek watershed and ecosysie
well as focusing on our Global Water Commitment.

At the Golden Brewery, a nearly $4 million projeas completed to ensure that water flowing throigh
Agricultural Ditch was protected from brewery preses and to eliminate the need to shut the ditalm dor
guarterly inspections of brewery equipment.

Saddleback Metropolitan District

The 20 lots in Phase 1 of the 86 lot Saddlebadkeatial development have been sold. Most homes ha
received a Certificate of Occupancy with a few uramstruction. Well and ISDS monitoring are urndzy.
Sampling continues at the three groundwater mangaoxells down-gradient of the subdivision, and no
impacts have been seen to date. Road construstammpleted and awaiting certification from theuGty on
Phase 2A (13 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 partially videotaped. Deficienciethasystem are corrected to the extent possitdeh Fear
since the program was implemented, runoff flowsulgh the plant have been lower. St. Mary's consitihe
program to be a success in reducing I/l in itsesyst AAA Operations tests monthly for BOD, TSS, FC,
ammonia, flow and % capacity and reports that flaezt violations occurred during 2009. AAA conies
to control sludge age for biological nutrient rerabv
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Town of Silver Plume

The Town of Silver Plume continues to ensure neeestvimpact to water quality in Clear Creek. Tdwert
does not apply chemicals to roadways for snow rtiels precluding leaching into storm water. Thevo
took steps to begin a Preliminary Engineering Reporepairs to the waste water collection system t
reduce/eliminate I&l. The presentation of the memexpected in early 2010 and the Town will skeiding
to implement the recommendations of the report.

Superfund (CDPHE/EPARemediation Projects

The Argo Tunnel Water Treatment plant continuesgerate, treating an average of 225 gallons peutain
from the Argo Tunnel, Big Five Mine adit and VirganCanyon ground water. The plant’s operation pmes/e
an average of 790 pounds per day of metals fromriegt Clear Creek. On October 1, 2009, the remtatys
of the WTP was transitioned from Long-Term Remefietion to O&M, and CDPHE assumed 100% of the
operation and maintenance costs.

The third phase of implementing sediment contral raine waste pile remediation efforts was compléted
2009. The mine waste rock and sediment controkptayas implemented in three separate phases die to
scope of the project and the numerous waste roek pivolved in the project. Phase | was compl@t€2D07
and included construction of both the Nevada Galuth Russell Gulch sediment retention dams. Addition
effort was directed at select waste rock pilestitan both Russell and Willis Gulches. Phase & wa
implemented in 2008 and included significant grgitabilization work on the repository and cappifighe
Pittsburg waste rock and tailings piles.

Phase lll construction activities began July 6,2080th McCollum’s Excavating conducting the woilis
project involved the excavation, transportation aodsolidation of select waste rock piles from Nkva
Gulch, Russell Gulch and South Willis Gulch to tepository and reclamation where the piles wereorad.
Phase IIl was halted in November as snow stormsteesin numerous delays and ground that needbd to
excavated froze. By mid-November the site was axvarith over eight inches of snow. McCollum’s caiatr
will be extended to allow them to return in springcomplete the re-vegetation and reclamation vaoidk
implement a change order to address the erosivtlarred at the Pittsburg Mine location during a
significant late July 2009 storm event.

The City of Black Hawk contacted the agencies sepkpproval to re-locate 3000 cubic yards of west&
from within a residential area and adjacent tofliv in Chase Gulch, a tributary to the already acied
North Fork of Clear Creek, to the Phase Il cordation area. Approval was granted and the city esgfally
completed their project.

CDPHE and EPA are considering a design to expanddhsolidation area to provide additional capaaity
the future. This design, if approved, would be iempénted during the summer of 2010.

CDPHE and EPA continue to work towards implemengngater treatment remedy along North Clear Creek.
The OU4 Record of Decision selected active treatrakthe Gregory Incline discharge and Gregory Gulc
alluvial ground water at a privately owned wateatment plant, along with passive treatment oiNatonal
Tunnel discharge in a sulfate reducing bioreaddditional studies have been performed, and CDPhHtE a
EPA are considering pursuing an amendment to thedg to allow for active treatment of the Gregory
Incline, Gregory Gulch and National Tunnel at a neater treatment plant.

CDPHE and EPA have been coordinating with CDOTnireffiort to leverage the agencies’ various interest
along North Clear Creek on the SH 119 corridoreskhinterests were formalized in an interagencgeagent
executed August 2009 between CDPHE and CDOT. CDird$Hdentified the SH 119 right-of-way to be an
ideal location to site a pipeline for conveying muirainages to a downstream location for treatnaad,
CDOT has indicated a willingness to allow CDPHHotmate the pipeline and treatment system within the
right-of-way during highway widening construction.
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[ll. TRIBUTARY BASIN and CANAL COMPANIES

Tributary Basin Area

The Standley Lake watershed encompasses approkrg&8® 000 acres, including the Clear Creek Basin
above Golden and the Tributary Basin. The TribuBasin consists of approximately 20,750 acresufary
entities continue to work with ditch companies teyent stormwater inflows into the Standley Lakppsy
ditches.

The biggest diversion effort occurred on OctoberZZ®6 when the Cities of Arvada, Northglenn, Thom
and Westminster signed an intergovernmental agneewith the Church Ditch Water Authority authorigin
the use of approximately a 5 mile section of thetdas an inceptor for the purpose of divertingalportions
of the storm water flows around Standley Lake (Sgeare 27). This effort prevents 1,392 acres fdraining
into the Church Ditch, as well as diverting runioféfm 2,604 acres that currently drain directly iStandley
Lake. Construction of a new Church Ditch inletisture was completed in 2008 (Figure 25). Thehdidl
be enlarged to a capacity of 125cfs in phasesasamnent occurs.

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

Standiey
Lake

Figure 25. Church Ditch bypass overview
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Ditch Inflows to Standley Lake

The Croke Canal, Church Ditch and Farmers' HigtelQanal divert water from Clear Creek to Standley
Lake. West Slope water via the Moffat Tunnel andewfrom Coal Creek are also diverted to Standlelel
through the Kinnear Ditch Pipe Line. Additionalrisibasin water from the Fraser River Basin is decextia
the Berthoud Pass Ditch to Clear Creek, wheregtaked up by the Church Ditch for delivery to Sthay
Lake. These water delivery structures receivedmeubaintenance in 2009. Routine maintenance rktate
water quality includes the following activities:

« Diverting the first flush of the canals and prevegit 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 respongyémts that potentially impact water quality sush a
mine blow-outs, vehicle crashes, and other occaagneported 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 tocdueals to install water quality BMP's designed to
mitigate impacts caused by stormwater drainageiagtéhe 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 Léken runoff from the former Rocky Flats Site, wabem
Woman Creek is intercepted and diverted arounddBtgrLake to Walnut Creek. Routine maintenance was
performed to ensure that all the facilities argaod working order.

In 2009, the Church Ditch Water Authority constectca flow separation/bypass structure at the
intersection of the Church Ditch and Little Dry €kg(Figures 26 and 27). The project separated @hurc
Ditch water delivery flow from Little Dry Creek stowater
The goals of the project included:

« Separate flows in the Church Ditch from flows itttlel Dry Creek

« Provide for a flushing structure from the ChurclcBiinto Little Dry Creek

« Complete a design that is compatible with futureete operations

The goals were met by conveying the Church Ditatteunrbittle Dry Creek in a concrete box culvert.

A gate upstream of the crossing will allow for thirsg into Little Dry Creek. The total cost of the
project exceeded $259,000.
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Figure 27. New Church Ditch separator at Littley @reek. Ditch is diverted under Little Dry Cretbkough
the structure on the left. The sandout gate omigjine returns water to Little Dry Creek in the kgmound.
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City of Arvada

A significant portion of the Standley Lake canasibdies within the City of Arvada. For almost twecades,
Arvada has improved stormwater quality by returrflog/s into natural drainage ways and by develoging
comprehensive Stormwater program. In 2008, 81%eatreage draining into canals that feed Stangiksg
was returned to its historic drainage basin withdboperation and financial support of Arvada ded t
Standley Lake Cities.

In addition to returning flows to natural pathwagsyada has continued to focus on improving thdiguaf
runoff through the operation of a Municipal Separ@torm Sewer System (MS4) stormwater program. A
major component of this program is related to &ctignstruction site erosion control. In 2009, 168¥ion
and sediment control inspections were conducte8laactive construction sites. As a result of these
inspections, 24 notices of violation and 3 stopkaanders were issued until sites met runoff control
requirements. Further, 5 Show Cause hearings meddeto notify developers that action may be takken
remedy their noncompliant site.

In addition to active construction sites and terapperosion control BMPs, the City of Arvada casrait
inspection and enforcement related to post-construgpermanent BMPs. In 2009, 9 new permanent BMPs
were implemented in Arvada and 76 existing permaB&tPs were inspected. After inspection,
corresponding reports that identified noncompliasties needing to be addressed were sent to owfrities
stormwater conveyance.

Arvada continues to operate an illicit dischargeedigon and elimination program. In 2009, 21 wnttetices
of violation were issued, resulting in 5 summonsegppear in court and 1 monetary penalty beingeigso
responsible parties. Arvada annually conducts degthver screening inspections of outfalls into our
waterways to identify potential sources of illidischarges and if necessary, eliminate them.

Pollution Prevention is another ongoing componé{rgada’s stormwater protection efforts. City flites
with runoff control plans are inspected twice arlyudn 2009 more than 45 employees attended gohut
prevention training at the City’s Street Maintermand Wastewater facilities. The training focuses o
preventing and mitigating any potential contamioratsources from City facilities. Training also udés spill
response procedures specific work in the fiel®009, Arvada designated Wastewater personnelsds fir
responders in the case of off-hours emergenciesthdd threaten surface water quality.

Public Education and Outreach is a major compookAtvada’s Stormwater program and is intertwinathw
all of the previously mentioned activities. Eduoatfor contractors, City personnel, citizens, atudients is
provided by the City on an on-going basis. Thisuees that the public is aware that City storm dydiow
directly to waterways and certain activities cantaminate those waterways. The City provides ti#gip
with various resources to increase their awarerses$, as adopt-a-street or trail program, stornmdra
marking, household hazardous chemical disposatenytling, and brochures and demonstrations tleat ar
focused on preventing stormwater pollution.

Arvada is dedicated to protecting stormwater quatitorder to protect the environment within Arvaatad to
ensure that activities in Arvada do not contritsimificantly to water degradation downstream.
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Clear Creek / Standley Lake

Watershed Agreement



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.
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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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Subpart O, WQCC Regulation #38.

38.74 STATEMENT OF BASIS, SPECIFIC STATUTORY AUTHORITY AND PURPOSE; JUNE
8, 2009 RULEMAKING, FINAL ACTION AUGUST 10, 2009, EFFECTIVE JANUARY 1, 2010
The provisions of C.R.S. 25-8-202(1)(a), (b) and (2); 25-8-203; 25-8-204; and 25-8-402; provide
the specific statutory authority for adoption of these regulatory amendments. The Commission
also adopted in compliance with 24-4-103(4) C.R.S. the following statement of basis and
purpose.

BASIS AND PURPOSE:

O. Big Dry Creek Segment 2, Standley Lake, Numeric Nutrient Criteria:
The Commission adopted a new numeric standard for chlorophyll for Standley Lake and modified
the existing narrative trophic status standard by removing a sentence about implementation.

Background: In 1988, the Commission began consideration of nutrient standards for Standley
Lake when the Cities of Westminster and Thornton proposed numeric standards. The
Commission did not adopt the criteria and asked the stakeholders to work together to gather data
upon which to base permanent water quality standards to protect Standley Lake as a water
supply. In 1993, the parties returned to the Commission with proposals for narrative standards
and a control regulation for point and nonpoint sources of nutrient in the Standley Lake Drainage.
At the conclusion of the February 1994 hearing, the Commission adopted an alternative to the
original proposal that states: “The trophic status of Standley Lake shall be maintained as
mesotrophic as measured by a combination of common indicator parameters such as total
phosphorus, chlorophyll a, secchi depth, and dissolved oxygen. Implementation of this narrative
standard shall only be by Best Management Practices and controls implemented on a voluntary
basis.” (Reg. 38)

Over the 16 years since adoption, federal and State drinking water regulations have become
more stringent. Of particular concern to the Public Water Systems that rely on Standley Lake is
compliance with regulations for potentially carcinogenic disinfection byproducts. Higher
concentrations of algae can lead to higher levels of disinfection byproduct precursors as well as
trigger taste and odor compounds that are not readily treated or controlled with conventional
water treatment. Despite evolution in the nature of concerns, there has been no advancement in
finding agreement on a quantitative definition of “mesotrophic” (although there is general
agreement that the lake has been mesotrophic during this time period). These concerns led the
Cities of Westminster, Northglenn, and Thornton, (the “Standley Lake Cities”), to request adoption
of a site specific numeric standard for chlorophyll a for Standley Lake set at a level to
characterize the status quo, or current condition.

Revised Water Quality Standards for Standley Lake: The Cities have monitored water quality in
Standley Lake for many years. The last 14 years of chlorophyll data and seven years of total
phosphorus data have been placed in the record. Those years represent periods suitable for
defining current condition.

With the benefit of the lengthy historical record now available, the Commission believes it is
appropriate to set a chlorophyll standard consistent with the conditions that have been
maintained. The Commission adopted a chlorophyll standard of 4 pg/L to preserve the current
conditions and protect uses. This standard is to be attained in four of five years.



Appendix B Excerpt from Reg # 38
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The chlorophyll standard is defined as a 9-month average (the average of the nine monthly
averages of samples taken from March through November); winter samples are excluded
because they cannot be collected safely in all years. Samples are to be collected in a manner
consistent with the historical record (photic zone at site 10). It is anticipated that the level of
sampling effort applied in the future will be the same as that applied in the past (i.e., at least one
sample in each of the nine months). For assessment, the average (arithmetic mean) is calculated
each year.

The Water Quality Control Division proposed that a numeric phosphorus standard also be
adopted for Standley Lake, but the Commission has declined to adopt such a standard at this
time. The chlorophyll standard is adopted principally to address the public health concern raised
by the Standley Lake Cities. A chlorophyll standard based on current conditions is intended to
control the contribution of algae to the formation of disinfection byproduct precursors. This
chlorophyll standard is not intended as a substitute for the current narrative standard regarding
the overall trophic status of the reservoir, and therefore the Commission has decided as a matter
of policy to retain the narrative standard at this time, with a slight modification. The Commission
deleted the sentence regarding implementation of the narrative standard as unnecessary. The
Commission encourages the Standley Lake Cities to work with the Division and other interested
parties to explore the development of numeric nutrient standards for Standley Lake in the future.

Development of Assessment Thresholds: Consistent with methodology developed for Chatfield
Reservoir, a distinction is made between the standard and an assessment threshold. The
assessment threshold is designed to address the concern about the risk of incorrectly counting an
exceedance when a high summer value is the result of natural variability, but does not indicate a
substantive change in current conditions. The approach is justified by the special nature of the
parameter (chlorophyll is not toxic) and the site-specific nature of the concern about false
exceedances. Another reason for establishing an assessment threshold that is different than the
standard is that the site-specific standard is derived from historical data, which creates the
expectation that a number of exceedances will occur. Natural variability, especially for chlorophyll,
is sufficient to produce much more uncertainty in the assessed value than in the standard, which
was derived from the set of all 9-month averages. An assessment threshold was developed by
calculating the standard error of each 9-month average from which the 90th percentile value of
the average was determined. A regression of the 90th percentile value (upper confidence limit) on
the average provides an equation that can be used to specify the upper confidence limit (90%) for
any particular concentration (e.g., the standard). Using a standard of 4.0 ug/L, the assessment
threshold was determined to be 4.4 ug/L. This value was added in section 38.6(4) with a
reference in the standards table “qualifier” column.”
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Appendix B

REGULATION #38 STREAM GLASSIFICATIONS and \WATER QUALITY STRNDARDS

REGION: 3 AND 4 DESIG CLASSIFICATIONS NUMERIC STANDARDS TEMPORARY
MODIFICATIONS
BASIN: BIG DRY CREEK PHYSICAL INORGANIC METALS AND
and QUALIFIERS
BIOLOGICAL mgfl
Stream Segment Description
1. Mainstem of Big Dry Creek, including all Ag Life Warm 2 T=TVS{WS-I]’C NHy(acich)=TvS | 8=0.002 As(ac)=340 Culac/ch)=TVS Nifac/ch)=TVS Temporary madifications:
tributaries and wetlands, from the source fo the up Recreation P D.0.=5.0 mg/l Cly(ac)=0.019 B=0.75 As{ch)=100(Trac) Fe(ch)=1000(Trec) | Aglacich)=TvS NHy{ac)=TVS(old); NHy(ch) =
confluence with the South Platte River, except for pH=6.5-8.0 Cla{ch)=0.011 NO;=4.5 Ba(ch)=100 TVS Znfacich)=TVS 0.10 mgn
spacific listing in Segments 4a, 4b, § and 6, E.Coll=205/100m| CN=0.005 Cdlac/ch}=TVS Mn(ac/ch)=TVS 411 thru 1031 (Typei). Expiration date of
Crlil{acich)=TVS Haleh)=0.01(Tet) Se[chj=7.4* 123412011,
Crvi{acieh)=TvS SafaclTVE" “Refer to Section 38.6(4)(d).
1141 tha 331
Sa(ch)=15"
Se(ac)=18.1"
2. Standley Lake Ag Life Warm 1 T=TVS(WLIC NHs{acich)=TVS | $=0.002 As(aci=340 Fe{ch)=W3(dis) Nifac/ch)=TVS See attached Table 2 for
Racreation E 0.0.=5.0 mg/l B=0.75 As{ch)=0.02(Trac) Fe{ch)=1000(Trec) | Se{ac/ch)=TVS additienal standards for
Water Supply pH=6.58.0 NO-=05 Be{ch)=4 Pblacleh)=TVS Aglacieh)=TvVS segment 2. *Refer to Section
Agriculture E.Coli=126/100m: | CN=0.005 NO5=10 Cd{asich)=TVS Mr{acich)=TVS Zn{acich)=TvS 38.6{4)(a)
Chi a=4.0 pgn* Cl=250 Crlli{ac)=50(Trec) Mn(ch}=WS(dis)
See ™ below for S0WS Crvl{ac/ch)=TVS Ha(ch)=0.01{Tat)
P PTRR T e Ty o namative standard, e e e an o ) CulaCIEN)=TVS, TR AT NT NS ———

W Tha frophic stalus of Standley Lake shall be maintained nic as measured by a combination of common indicator parameters such as tolal phosphorus, chlorophyll &, secchi depth, and dissolved oxygen.
3. Greal Westem Reservair. Ag Life Warm 2 T=TVSWLIC NHalac/ch)=TVS | §=0.002 As(ac)=340 Cu(acich)=TVS Ni(ac/ch)=TVS See atlached Table 2 for
ue Recreation N D.0.=5.0 mgil Cly(ac)=0.019 B=0.75 As{ch)=100(Trec) Fe(chj=10C0(Trec) | Se(ac/ch)=TVS additional standards for
Water Supply pH=6.5-9.0 Clitch)=0.011 NO=2.7 Phiacichi=TVS Aglac/ch)=TVS | segment 3.
Agricullure E.Coli=630/100m! CN=0005 Mn(acich)=TVS Znfac/chy=TVS Temporary medification:
Hafen)=0.01Tor) NHy{ac)=TvS(old);
Crlfacich}=TVS NHa{ch) = 0.10 mgll
{Type i). Expirafion date of
123402011,

%a, Mainstem and ail ibutaries to Woman and AgLlawWarm2 | T=TVS[WS-)°C NHaagch)=TVs | 5=0.002 As{ac)=240 Felch|=1000(Trec) | Nifacich}=TVS, Sea atlached Table 2 for
Walnut Creeks from sources to Standiey Lake and up Regreation £ 0.0.=5.0 mgil Clyfac)=0.019 B=0.75 As(chj=0.02-10{Trec) | Pbiackch)=TVS Se{ackeh)=TvS additional standards for
Greal Western Reservoir except for specific ter Supply pH=6.5-9.0 Clyleh=0.011 NDp=0.5 = Mn(acich)=TVS Aglacich)=TVS segment 4a.

Jistings in Segments 4b and 5. Agriculture E.Coli=126/100ml | GN=0005 NO;=10 Halem=001(Ter) | Znfacich)=Tvs

4b. North and South Walnut Creek and Walnut Creek, Ag Lifa Warm 2 Cly{ae)=0.019 NO,=0.5 Aslac)=340 Feich)=1000(Trec) | Nifac/ch}=TVS See attached Table 2 for
from the eastern edge of the Central Operable up Recreation P NOs=10 Pb(acich)=TVS Se{ac/ch)=TV$S additional standards for
Unit on Racky Flats Property to Indiana Street and Water Supply CN=0.005 Mniacich)=TvVS Aglacich)=TVS segment 4b,

North Wainut Creek from its source to the western Agricullure 8=0.002 Ha(ch)=6.01{Tat} Znfacieh)=TVS
edge of the Central Operable Unit. B=0.75

Crvl(ac/ch)=TVS

Cujacich)=TvVS

5. North Wainut Cresk from the wastern edge of the Ag Life Warm 2 T=TVS(WE- Gl{ac)=0.019 §=0.002 As(ac)=340 Fe(ch)=1000(Trec) | Ni{acich)=TVS See attached Tables 2.and 3
Central Operable Urit and South Walnut Creek up Recreation N IWLYC Cla{ch)=0.011 B=0.75 As(ch)=0.02-10(Tree) | Phiacich)=TVS Salacich)=TvS for additional standards and
from its source, including all tribuaries, lakes, Water Supply D.0=5.0 mg/l CN=0.005 NOz=0 5 Be(ch)=4 Mn{aeich)=TVS Aglacicn =TV temporary modifications far
reservoirs and wetlands, 1o the astam boundary Agricutture pH=6.5-8.0 NO4=10 Cdlacfch)=TvS Hgichy=0.01{Tot) Zn{acich)=TVS seg 5. Goal qualifier for all
of the Central Operable Unit and Pond C-2 on E.Coli=630/100m! Crill{ac)=50(Trec) use classifications, expires
Woman Creek. Cryi{acich)=TVS 12/31/08.

Culac/ch}=TVS

6. Upper Big Dry Cresk and South Upper Big Dry Ag Life Warm 2 T=TVE(WS-)'C NHi(agich)=TVS | $=0,002 As(ac)=340 Fe(ch)=W5(dis) Nifac/ch)=TVS
Craek, from their source to Standley Lake. up Recreation N D.0.=5.0 mg/l Cly{ac)=0.019 B=0.75 Asfch)=0.02-10(Trec) | Fe{ch)=1000(Trec) | Se{acich)=TVS

pH=6.5-8.0 Cla{eh)=0.011 Cd(ac/ch)=TvS Phacich)=TVS

E.Coil=630/100m| CN=0.005 Crill{ac)=50(Trec) Mnlacich)=TVS Znlacich)=Tv8
Crvljacich}=TvS Mn(ch}=WStdis)
Culat/ch)=TVS Hoich)j=0.01(Tot}

7. Lakes and reservoirs in the Big Ory Creek system Aq Life Warm 2 T=TVS(WLFC NH,(ac/ich)=TvS | §=0.002 As(ac)=340 Fe(chj=WS(dis) Nijacichj=TVS
from the spurce to the confluence with the South Reacreation P D.0.=5.0 mg/l =0.019 B=0.75 As(ch)=0.02-10(Trec) | Feleh)=1000(Trec) | Selac/ch)=TVS
Piatte River, except for specific | i Water Supply pH=6.5-9.0 =0.011 NOy=0.5 Be{ch}=100 Aglac/ch}=TvS
Segments 2, 3, and 5 Agricultura E.Coli=205100m 0.005 NC,=10 Cd{acich)=TVS Znfacich)=TVS

Cl=250 Crili{ac)=50({Trec) Mn{ch}=WS(di
50,2WS Crvllacich)=TvE Ha(ch)=0.01{Tot)
Cufacich)=TVS
v
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