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Blackhawk/Central City
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cubic feet per second

chain of custody

Colorado Water Quality Control Commission
Deionized Water

Dissolved Oxygen

Dissolved Reactive Phosphorus (ortho-PhosgPhat
U.S. Environmental Protection Agency
Farmers Highline Canal

Farmers Reservoir and Irrigation Company
Hydrochloric acid

Individual Sewage Disposal System
Kinnear Ditch Pipe Line

Laboratory Data Management System
micrograms per liter

microsiemens per centimeter

meter

million gallons per day

milligrams per liter

Mainstem Clear Creek

millivolt

Nitrogen

North Fork Clear Creek

City of Northglenn

Nonpoint Source

Nephelometric Turbidity Units
Oxidation Reduction Potential

Onsite Waste System (ISDS)
picocuries per liter

Phosphorus

Quality Control

Safe Drinking Water Act

South Fork Clear Creek

Standley Lake Cities

Standley Lake Water Quality Intergovernitai\greement
Standard Methods for the Examination of Wated Wastewater

City of Thornton

Total Organic Carbon

Total Suspended Solids

Total Volatile Suspended Solids
Upper Clear Creek

United States Geological Survey
City of Westminster

West Fork Clear Creek

Upper Clear Creek Watershed Management Agezgm
Water Quality Intergovernmental Agreementaf&lley Lake)

Colorado Water Quality Standards (Regs #381#38)
Water Treatment Plant
Wastewater Treatment Plant
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MONITORING PROGRAMSOVERVIEW

Introduction

The quality of the water in Standley Lake has baemnitored for more than two decades. Efforts mqut
Standley Lake through state water quality regutetioulminated in adoption of the numeric chloroplayl
standard for the lake in 2009. The Colorado W@reality Control Commission (*CWQCC") established
the chlorophylla standard at 4.0 pg/L with a statistically derivessessment threshold of 4.4 pg/L. The
standard is based on the arithmetic average dhtlieidual monthly average chlorophyldata for samples
collected during March through November in eachryeBxceedance of the standard would occur if the
yearly 9-month average of the monthly chloroplaydiverage results is greater than 4.4 pg/L morai&ety
than once in five years. In addition, a versiorttaf narrative standard adopted in 1993 was alsinesl
stating that the trophic status of Standley Lakallshe maintained as mesotrophic as measured by a
combination of common indicator parameters suchioted phosphorus, chlorophyd, secchi depth and
dissolved oxygen. The voluntary implementatiorbe$t management practices clause included in t88 19
version of the standard was eliminated from theQ2@rrative standard.

The Standley Lake Cities (“SLC”) of Northglenn, Thton and Westminster remain committed to effective
and efficient water quality monitoring in the wateed as originally agreed to in the 1993 Watershed
Management Agreement. The Standley Lake Wateri@uatergovernmental Agreement (“SLWQIGA” or
“WQIGA”), entered into between the SLC, detailg ghrovisions for costs sharing related to coopegati
efforts regarding water quality issues in the Cléegek Basin and Standley Lake. The WQIGA moniipri
program is subdivided into three inter-related paogs for which the SLC provide field sampling, leditory
analyses and data management support: the Uppar Cleek Monitoring Program, the Tributary Basin
Monitoring Program and the Standley Lake Monitorf#rggram.

The Monitoring Committee was formed to periodicalyaluate the monitoring programs and propose
appropriate modifications as necessary. The palpa@se evaluated by the SLWQIGA committee prior to
implementation. Representatives from the SLC, Uppear Creek Basin and the Tributary Basin are
actively involved in committee activities as appiafe. This document details the specific requaeta and
responsibilities of the SLC and outlines the commeitts of additional entities involved in the Staydlake
watershed monitoring programs.

Standley Lake serves as the sole drinking waterceoior the cities of Northglenn and Westminsted &n
one of several drinking water sources for the @ftyrhornton. The monitoring program is designed to
collect samples from a variety of locations in Wetershed with varying anthropogenic and naturé il
sources of pollutants. The data is used for tr@malysis, modeling and for numerous other appbosti
Interpretation of the results allows the upstreard downstream communities to work cooperatively to
minimize impacts to water quality.
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Safety Considerations

The personal safety of the sampling teams is pawatrio the decision making process for collectién o
water quality samples. At no time should perssaftty be jeopardized in order to collect a sample.
Environmental conditions may change suddenly aadrariable throughout the watershed.

The following safety measures should be observeidglall sampling activities:

Sample collection should be performed by a twogreteam whenever possible.
Weather conditions at the sampling sites shouleMaduated prior to leaving the laboratory.

Personal flotation devices should be worn if tree&rwater level is greater than twelve inches deep.
Hydrostatically triggered, self-inflating persoriatation devices are recommended for non-lake
sampling, as the device will automatically inflétehe sensor is submerged below six inches of
water.

Personal flotation devices are mandatory on Stgridi&e. Lake sampling team members should be
experienced swimmers.

Wear waterproof gloves and sock liners, as appatsri
Exercise caution on slippery rocks, river banks laoat docks.

Cell phones must be available during samplingbeuaware that cell phone signals are not reliable
in all areas of Clear Creek Canyon.

First aid kits must be available in all samplindpiedes, including boats. It is recommended that
sampling team members be trained in basic firsteadniques.

Supervisors are notified of the sampling teamiseitary and the expected return time to the lab.
Sampling teams will notify supervisors of any delayhe expected return time.



WQ Monitoring Plan
April 2011

UPPER CLEAR CREEK MONITORING PROGRAM

The Upper Clear Creek (“UCC”) Monitoring Programdesigned to provide water quality information in
order to evaluate nutrient loadings from both paatrrces (discrete) and non-point sources (disperse
within the Upper Clear Creek Basin.

The Upper Clear Creek Monitoring Program include®é distinct sub-programs, each designed to obtain
water quality data during specified conditions:

. ambient grab samples;

. continuous stream monitoring and the automate@ctidin of 48-hour ambient samples, and
. the automated collection of event samples.

UCC — AMBIENT GRAB SAMPLES

Program Coordination: Thornton
Program Participants: Thornton, Westminster, Aaydglolden, Upper Basin WWTPs

Grab samples are single point-in-time samples ¢tk in-stream and at wastewater treatment
plant (“WWTP") effluents throughout the watershe@rab samples locations were selected to
correspond with established USGS gage stationsdditional sites have been included over the
years as the monitoring program has evolved. Reftre table below for sample site locations.

The rationale for selection of the specific samphites is included in Appendix A. A map of the

watershed is included in Appendix B.

Grab samples are collected eight times during e yo correspond with seasonally varying
flow conditions in Clear Creek. THghort Schedulés collected six times per year and includes
four stream locations and the five major WWTP edffits. Grab samples are collected at the
stream locations during the February, April and éeber event©NLY. Ambient autosampler
samples are collected during June, July and Augistfer to the following section for more
information on autosamplers. The&ng Schedulas collected twice per year and includes 25
locations - all 16 stream locations and all 9 WW&Ffuents in the program. WWTP employees
collect the effluent samples, analyze the sampbesfiéld parameters (temperature, pH and
dissolved oxygen), record the discharge flow, dmahtdeliver the samples to the field sampling
teams at predetermined locations. Laboratory @icalyprotocols limit sample collection to
Monday through Thursday. Sampling is performedhegear on approximately the same
schedule. The exact sampling dates for the yeapdetermined at the beginning of the year.
Refer to the sampling table below for the approxeschedule.
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UCC — AMBIENT GRAB SAMPLES
Locations and Sample Schedule
Sample D Flow Gage Sample L ocation * Early | Early | Late Mid Mid Mid Mid | Early
Feb Apr May Jun Jul Aug Oct Dec
Mon Tues | Thurs | Weds | Mon Tues | Weds | Thurs
CCO05 Staff gage MSCC at Bakerville X X
CC10 Recording gage SFCC upstream of the lake X X
CC15 Staff gage WFCC below Berthoud X X
CC20 Recording gage WFCC below Empire X X
CC25 Recording gage MSCC above WFCC X X
CC26 Recording gage MSCC at Lawson Gage X X X X X
CC30 Staff gage Fall River above MSCC X X
CC34 MSCC above Chicago Creek X X
CC35 Recording gage Chicago Creek above Idaho Springs WTP X X
CC40 Recording gage ** | MSCC below Idaho Springs WWTP (Kermits) X X X X X
CC44 Staff gage NFCC above BH/CC WTP intake X X
CC45 NFCC above original BH/CC WWTP X X
CC50 Recording gage NFCC above confluence with MSCC X X X X X
CC5h2 Beaver Brook at the mouth X X
CC53 Soda Creek at the mouth X X
CC60 MSCC at Church Ditch Headgate X X X X X
CC1A Loveland WWTP X X
CC3A Georgetown WWTP X X X X X X X X
CC5HA Empire WWTP X X
CC7A Central Clear Creek WWTP X X X X X X X X
CC8A St Mary's WWTP X X
CC12A Idaho Springs WWTP X X X X X X X X
CC13B BH/CC WWTP X X X X X X X X
CC14A Henderson Mine WWTP X X
CC15A Eisenhower Tunnel WWTP X X X X X X X X
* MSCC = Mainstem Clear Creek WFCC = West ForkaCICreek WTP = Water Treatment Plant
SFCC = South Fork Clear Creek NFCC = NorthkRelear Creek WWTP = Wastewater Treatment Plant

BH/CC = Blackhawk/Central City
** The recording gage at CC40 is operated and raaiatl by Clear Creek Consultants on behalf of UCCWA

Note: Sampling schedule translation = Early FemMeeans early in the month of February on a Monday.
Exact sampling dates are scheduled each year anae\by the coordinator.

4
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UCC — AMBIENT GRAB SAMPLES
Analytical Parameters — includes parameters fohid®tortandLong Schedules
Analyte Analytical Method | Reporting Responsible Laboratory
Reference Limit
Total Nitrogen SM 4500-NO3 | 0.02 mg/L Westminster
Nitrate/Nitrite as N SM 4500-NO3 | 0.01 mg/L Westistier
Ammonia as N SM 4500-NH3 H 0.01 mg/L Westminster
Total Phosphorus SM 4500-P E 0.0025 mg/L Northglenn
Ortho-phosphate as P SM 4500-P E 0.0025 mg/L Northglenn
(dissolved) or DRP
Total Organic Carbon (TOC) SM 5310 B 0.5 mg/L Thom
Total Suspended Solids SM 2540 D 1 mg/L Thornton
Temperature SM 2550 B 0.1°C Field Teams/Golden
pH SM 4500-H+ B 0.1 Std Units Field Teams/Golden
Conductivity SM 2510 B 1 uS/cm Field Teams/Golden
Turbidity SM 2130 B 0.1 NTU Field Teams/Golden
Dissolved Oxygen SM 4500-0 G 0.1 mg/L Field Teanosden
Stream Flow Gage readings 1cfs USGS/ Clear Creek
Consultants
Stream Height Staff gage reading 0.1ft Field Teams
WWTP Discharge Flow Flow Meter readings 0.01 mgd Ry

Table Notes: 1) SM refers to the®Hdition of Standard Methods for the ExaminatioWdter and Wastewater.
2) Reporting limits are matrix dependent and may lesimsed for complex matrices.
3) TOC is analyzed on samples from sites CC05, CC226;CC35, CC40, CC45, CC50, CC52,
CC53, and CC60 during theong Schedule events. TOC is analyzed on grab sarfiplesssites
CC26, CC40, CC50 and CC60 during steortSchedule events in Feb, April and B2bILY.
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UCC — AMBIENT GRAB SAMPLES
Flow Monitoring

Various mechanisms are employed throughout thersfad for monitoring the hydrological conditions at
strategic locations. USGS real-time recording gage installed at CC10, CC20, CC25, CC26, CC35,
CC50 and CC61 (Clear Creek at Golden). USGS gtafés are in place at CC05, CC15, CC30 and CC44.
The staff gage readings are recorded to the nedukesbot and may be converted to stream flow uieg
USGS calibration rating established for the logatibhe recording gage at CC40 is operated and aiagt

by Clear Creek Consultants on behalf of UCCWA.

The WQIGA provides financial support for the USGH)gs at CC0O5 at Bakerville (staff gage) and CC26 at
Lawson (recording gage).

Wastewater treatment plant effluent discharge flavesprovided by the individual WWTPs at the tinfie o
sample collection.

UCC — AMBIENT GRAB SAMPLES
Program Coordination ShortSchedule (Thornton)

Two weeks before the scheduled Clear Creek samditey

» Call Westminster and Northglenn to request enoughgred sample bottles from each lab for at
least the nexttwo sampling events. Contact and coordinate the saghfdam. Make sure that there
are two samplers available and one set of fiel®eradturbidity, pH, conductivity and DO). Refer to
the Program Participants Contact Information hisippendix F for sampling personnel options.

* Prepare sample bottle kits as directed below. EBaafple bottle kit contains enough prepared
sample containers for sampling at one locatiorep&e nine sample kits for each event: four fer th
Creek Team, one for BH/CC to be delivered to SowgbtWater, one for Idaho Springs, and three
for AAA Operations in Dumont which includes one tatbe picked up by CDOT for the Eisenhower
Tunnel WWTP.

» Deliver bottle kits for the next sampling eventestst one week prior to the event.
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N . Additional
Destination | Quantity | Volume | Bottle Type | Parameter Laboratory Documentation
AAA - 3 1L Rectangular| Phosphorus Northalenn
Dumont plastic series 9 2 - Instructions (one
(AAA collects 3 500 mL | Plasticjug | TSS Thornton | for eéach WWTP)
samples at )
CC3A and 3' COC (AAA W|”
CC7A. CDOT Rect | Nit comhplete olneI COtC; for
will pick up kit ectangular irogen . each sample location an
and sample 3 250 mL plastic series Westminster | cpor will complete one
CC15A. COC for CC15A)
SouthWest 1 1L Elggiingular SPQrci)esshorus Northglenn
Water 2 - Instructions and

1 500 mL | Plastic jug TSS Thornton COCs (one for each
(Collects WWTP)
samples at Rectangular| Nitrogen .
CC13B) 1 250 mL plastic series Westminster
Idaho 1 1L Rlzgiingular SPQr(i)esghorus Northglenn
Springs P Instructi d
_ nstructions and one
1 500 mL | Plastic ju TSS Thornton
(Collects Jug CcoC
sample at Rectangular| Nitrogen .
CC12A) 1 250 mL plastic series Westminster
Clear Creek 4 1L Rectangular| Phosphorus Northalenn
Team — Feb plastic series 9
April and 4 500 mL | Plasticjug | TSS Thornton _
DecONLY i _ Instructions, four
4 250 mL | Rectangular) Nitrogen Westminster | COCs and one field
(Collects plastic series data sheet
samples at
CC26, CC40, :
CC50 and 4 40 mL | Glass vial TOC Thornton
CC60)
Table Notes: 1) Phosphorus series includes Botaid dissolved ortho-phosphate-P (also refeaed DRP).

2) Nitrogen series includes total N, ammonia-N aitichte/nitrite-N.
3) The additional documentation forms are inclushedppendix C.



WQ Monitoring Plan
April 2011

On Clear Creek sampling dayshort Schedule):

» Additional steps for Feb, April and Dec eve@sIL Y :
= Calibrate turbidity, pH, conductivity, and DO metén the lab. Ensure all probes
and meters are working properly before leavingadbe Take aliquots of the
standards into the field to check instrument catibn as necessary.

= Fill the three bottles for quality control blank&hvdeionized water at the
laboratory.

» Thornton prepares the sample kits for the CleaelCiieam.
= At each sample location, collect samples and andlyzpH, temperature, DO,
conductivity, and turbidity. Complete the COC aadord all results on the Field
Data Sheet (refer to Appendix C).
* Pick up WWTP samples for all events.
» The field samples are returned to the Thorntonarabrefrigerated or frozen (nitrogen only). The
samples are relinquished to Westminster (nitrogexd)Northglenn (phosphorus) and the COCs are

signed appropriately. The original copies of t@d3 are retained by Westminster and Northglenn.

» Original field data sheets and copies of the CO€getained by the City of Thornton for permanent
archive.

UCC — AMBIENT GRAB SAMPLES
Sampling Locations Directions and Narrative Destiaps -ShortSchedule

Sampling Frequency: Feb, April, June, July, AugcDNote: Grab samples at stream sites CC26, CC40,
CC50 and CC60 are collected during the Feb, Apdl Bec event©ONLY. WWTP effluent samples are
collected during all six events.)

Sample bottles: Creek sites (Feb, April and D& Y): One 1 liter rectangular (phosphorus seriesy, on
500 mL (TSS), one 250 mL (nitrogen series) and4fhenL glass vial (TOC)

WWTPs: One 1 liter rectangular, one 500 mL and 2B& mL

POINT DIRECTIONS AND DESCRIPTION OF LOCATION

CC26 Travel westbound I-70 to exit at Lawson. ®tdrontage road through Lawson.
Immediately before the I-70 overpass, on your tighé parking area. Sample creek
at USGS gage and sampling station by bridge. [REBDIG GAGE] Sample
TOC

Dumont AAA Operationsin Dumont: CC7A (Central Clear Creek), CC3A (Georgetown
WWTP) and CC15A (Eisenhower Tunnegmples. Continue east down Hwy 308.
Drive down past the service shops. Turn right @8k @feek Road. Address is 48



CC40

CC13B

CC50

CC60
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Mill Creek Road. It's the warehouse-like buildiagross from the Dumont Post
Office. Operators to drop samples off by 10:00 am.

Traveling eastbound on I-70 take US 6 exill. &ttiin parking area just east of the
off ramp. (Kermits Restaurant is across the ro&djnple approx. 100 yards east of
stop sign below USGS recording gageC12A (ldaho Springs)idaho Springs
operator to meet at Kermits to drop off samplekeylshould have called to arrange
a meeting time. [RECORDING GAGE}ample TOC

Travel Hwy 119 eastbound toward US 6. Proceetldomew BH/CC WWTP five
miles down the road. The new WWTP is on yourdefe. Meet the BH/CC
operator in the main office building to pick @€13B (BH/CC WWTP}yamples
The operator will follow you down to CC50 and giy@u two extra bottles there for
collection of split samples.

Travel Hwy 119 eastbound toward US 6. Apprately 2 miles downstream of the
Black Hawk/Central City WWTP and % mile upstreaonirintersection is a pullout
area to the right immediately before the juncti®@ample at the USGS recording
gage. [RECORDING GAGEFample TOC

Approximately 1 mile west of intersection of358 and US 6. Park in the pullout
on the south side of highway and walk (or driveyvdbill to the Church Ditch
diversion structure. Go across the bridge and &afrmm the main stem of Clear
Creek. Do nosample from Church DitchSample TOC

Photographs of the sampling locations and GPS awatte$ are included in Appendix D.
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UCC — AMBIENT GRAB SAMPLES
Program Coordination £ ong Schedule (Thornton)

Two weeks before the scheduled Clear Creek samgbdite

» Call Westminster and Northglenn to request enoughgred sample bottles from each lab for at
least the nextwo sampling events. Contact and coordinate the sagifgam. Make sure that there
are two samplers available and one set of fieldersdturbidity, pH, conductivity and DO) for each
Creek Team. Refer to the Program Participantsd@@omiformation list in Appendix F for sampling
personnel options.

» Prepare sample bottle kits as directed below. Eaatple bottle kit contained enough prepared
sample bottles to collect samples at one locatmepare 25 bottle kits: 8 kits each for Creek T&am
A and B, 7 kits for AAA Operations in Dumont (indies one each for CDOT, Henderson Mine and
Empire WWTP), one for Idaho Springs, and one fartB@/est Water in Arvada. CDOT will pick
up a sample kit from AAA Operations for samplingtet Eisenhower Tunnel WWTP.

» Deliver bottle kits for the next event at least evexk prior to the first sampling day. Notify Emepi

at least one week prior to sampling to schedul€feek Team A to stop in Empire to pick up the
samples.

10
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N . Additional
Destination Quantity | Volume Bottle Type Parameter Laboratory Documentation*
AAA — Dumont 7 1L Rectangular Phosphorus Northglenn
(AAA collects plastic Seres 7 - Instructions (one for
samples at CCla, 7 500 mL Plastic jug TSS Thornton each WWTP)
8222 %‘;Zgrz‘”d 7 — COCs (AAA will
Hendérson Min,e and comhplete olne Ccoc for |
S P each sample. CDOT wi
CDOT will pick up kit 7 2somL | Rectangular | Niogen series | Westminster complete the COC for
at AAA and sample plastic CCl%
CC5a, CC14A, and 3)
CC15a, respectively.)
Rectangular Phosphorus
1 1L ; ; Northglenn
SouthWest Water plastic Senes
(Collects samples at 1 500 mL Plastic jug TSS Thornton Instructions and COC
CC13b) Rectangular
1 250 mL plastic 9 Nitrogen series Westminster
1 1L Rectangular Phosphorus Northalenn
plastic series 9
Idaho Springs 1 500 mL Plastic jug TSS Thornton Instructions and COC
1 250 mL ;Z(;ia::ngular Nitrogen series Westminster
Clear Creek Team A 8 1L Rectangular Phosphorus Northalenn
plastic series 9
ggg;cggggn%?lgt 8 500 mL Plastic jug TSS Thornton One set of: Instructions,
CC34, CC35, CC52 Rectangular . . . LO‘” C(h)CS and one field
and CC53. Meets 8 250 mL plastic Nitrogen series Westminster ata sheet
AAA in Dumont for .
sample transfer) 5 40 mL Glass vial TOC Thornton
Clear Creek Team B 8 1L Rectangular Phosphorus Northalenn
plastic series 9
ggllgctggggn%?zzt 8 500 mL Plastic jug TSS Thornton
CC30, CC40, CC44, Rectangular . . . One set of:
CC45, CC50 and 8 250 mL plastic Nitrogen series Westminster Instructions, four COCs
CC60) Meets Idaho and one field data sheet
Springs, Empire,
Henderson, and 5 40 mL Glass vial TOC Thornton
Blackhawk for
WWTP samples.)
1:1 HCl rinsed .
4 2L Rectangular dQC spf)lkes &ng Golden
plastic ups for Golden
Rectangular | Phosphorus QC sampling done by
QC 1(blank)| 1L plastic series Northglenn Team A in May and
Team B in October.
1 (blank) | 250 mL FF:'Z(S:E[iaCngular Nitrogen series Westminster
Table Notes: 1) Phosphorus series includes Rotaid dissolved ortho-phosphate-P (also refeaed DRP).
p pnhosp

2) Nitrogen series includes total N, ammonia-N aitichte/nitrite-N.
3) The additional documentation forms are inclushedppendix C.

11
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On Clear Creek sampling day 6ng Schedule):

Calibrate turbidity, pH, conductivity, and DO metén the lab. Ensure all probes and meters are
working properly before leaving the lab. Take afits of the standards into the field to check
instrument calibration as necessary.

Fill the three bottles for quality control blank#&hvdeionized water at the laboratory.

Prepare a minimum of two coolers with ice and yt@am’s sample bottle kit. The Creek Team
chosen for QC sampling must also include in thiel Bmple bottle kit: field blank bottles (nitrogen
and phosphorus), one field duplicate cubitained, @rleast 4 two-liter bottles for QC samples.
Thornton prepares both sample kits for Clear Ciieeskms A and B and will provide the extra
materials needed for the QC sampling in the apatgpsample Kit.

Meet your sampling team partner at the designateatibn (usually City of Golden Public Works).

At each sample location, collect samples and aedlyzpH, temperature, DO, conductivity, and
turbidity. Complete the COC and record all resatighe Field Data Sheet (refer to Appendix C).
Temperature, pH, and DO are analyzed by the WWEpabpr at each plant and the data is recorded
on the COC. Each sampling team will analyze trespective WWTP samples for turbidity,
conductivity and other missing field parametersrupgival at the Golden Laboratory. Samples will
be collected at all creddites for nitrogen series, phosphorus series &%l TTOC samples are
collected only at designated creek sites: CC05,00CZ26, CC35, CC40, CC45, CC50, CC5h2,
CC53, and CC60.

The Clear Creek Team selected for QC samplingrauiitiomly select four creedites. Collect one
sample (2-liter HCI rinsed bottle) at four randorablected creek sites for preparation of the spike
and duplicate nutrient QC samples by Golden Laboyattaff.

Complete the COC for the QC samples.

Return to the Golden Lab when sampling is completélinquish the QC samples to the Golden
Lab staff.

Golden Lab staff prepares one duplicate and orke sgimple for total nitrogen and total phosphorus
from the four QC samples.

Analyze and complete any missed field parameteatl@asable.

Make two copies of each team’s field data sheat:afreach for Golden and one of each for
Westminster.

The field samples and prepared QC samples arsegtuio the Thornton Lab and refrigerated. The
samples are relinquished to Westminster (nitrogad)Northglenn (phosphorus) and the COCs are
signed appropriately. The original copies of t@d3 are retained by Westminster and Northglenn.

Original field data sheets and copies of the CO€setained by the City of Thornton for permanent
archive.
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UCC — AMBIENT GRAB SAMPLES

Sampling Locations Directions and Narrative Destaps -Long Schedule

Clear Creek Team A

Sampling Frequency: late May, mid Oct

Sample bottles: Creek sites: One 1 liter rectlrgphosphorus series), one 500 mL (TSS), one

CCO05

CC10

CC26

Dumont

250 mL (nitrogen series) and one 40 mL amber gledgTOC, as required)

WWTPs: One 1 liter rectangular, one 500 mL and 26 mL

DIRECTIONS AND DESCRIPTION OF LOCATION

Travel west on |-70 approximately 0.8 milestng mile marker 232. Pull off the
highway on the right side immediately beyond thardeail for the bridge structure.
Walk down the hill to the creek. Sample immedatiwnstream of the box culvert
across from the recording gage located downstreRECORDING GAGE]

1-70 westbound to Exit 221 (Bakerville) Egib south back over Interstate (left)
Park at call box. Take sample upstream of parkieg, read gage located
downstream. [Read ttf&TAFF GAGEand record on the field data sheeshmple
TOC

I-70 eastbound to Georgetown. Begin atsetgion of & and Rose in Georgetown.
Go 2.2 miles up Guanella Pass Road (go to theléiks). U-turn by the lake inlet
and park on the right side of road. Sample framash above lake inlet point.
[RECORDING GAGE]

Travel eastbound I-70 exit at Lawson. Tr&emtage road through Lawson.
Immediately before the I-70 overpass, on your tighé parking area. Sample creek
at gage and USGS sampling station by bridge. [REBDIG GAGE] Sample

TOC

AAA Operationsin Dumont: CC1A (Loveland) CC7A (Central Clear Creek)
CC3A (Georgetown WWTRYXCS8A (St. Mary’s WWTP) and CC15A (Eisenhower
Tunnel)samples. Proceed under the highway. Turn rigtiteaintersection onto
Hwy 308. Drive down pass the service shops. TBakght at Mill Creek Road.
Address is 48 Mill Creek Road across from the Duniwst Office. There is no
sign on the warehouse-like building. The operatmee asked to drop samples off
by 10:00 am. Please measure conductivity, tupidind any missed parameters on
WWTP sample in Golden.
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CC34

CC35

CC52

CC53

WQ Monitoring Plan
April 2011

From 1I-70 (either direction) Exit 240 (Chicago Gteepull off in the small parking
area on the other side of the bridge. Sample thiea stem of Clear Creek upstream
of Chicago Creek across from the Forest ServicélBig.

Continue approx. 3.7 miles on Hwy 103. Bfflbn the right shoulder just past the
green roofed house that looks like a barn (onéfg | Cross road and sample creek
at recording gage. [RECORDING GAGEample TOC

Exit I-70 eastbound at Beaver Brook/Floyt ¢xit #247). Turn Left to the north
frontage road (US Hwy 40). Travel east approxihya2et miles. Pull off to the
side of road and sample Beaver Brook at this pdsatnple TOC

Continue travelling east bound 0.3 miles@ods the second white bridge. Exit
immediately on the right to Soda Creek Drive. Raakhe right. Sample Soda
Creek upstream of the bridg€ample TOC

Photographs of the sampling locations and GPS awatte$s are included in Appendix D.

Clear Creek Team B

Sampling Frequency: late May, mid Oct

Sample bottles: Creek sites: One 1 liter rectirgdphosphorus series), one 500 mL (TSS), one

Empire

CC20

250 mL (nitrogen series) and one 40 mL amber giedgTOC, as required)

WWTPs: One 1 liter rectangular, one 500 mL and 2i5@mL

DIRECTIONS AND DESCRIPTION OF LOCATION

Travel west on US 40 through Empire. BegiBrapire Dairy King and continue
6.0 miles west on U80. There is a large pullout on the creek sideigiiway with

a large tree in the middle of the pullout. Sangptectly below the tree at the creek.
Staff gage is along the north bank of stream nexgttree at the stream’s edge.
[Read theSTAFF GAGEand record on the field data sheet]

East on US40 to Empire. Meet Empire, HesmleMine, and Idaho Springs
operators at the Tomato Convenience Store in Enapi®e30 am.CC5A (Empire
WWTP), CC12A (Idaho Springs WWTRNACC14A (Henderson Mine WWTP).

Returning back through Empire eastbound, t@weag the road\ramp from US 40 to
Westbound I-70. Immediately after turning ontodoamp, there is a large open
space on right side of road\ramp. Park in openespad cross road to the Colorado
Dept. of Transportation (CDOT) fence enclosingithedintenance yard. Enter
fence and sample approx. 100 feet downstream d§érat recording gage.
[RECORDING GAGE] Sample TOC
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CC30

CC40

CC44

CC45

CC13B

CC50

CCo60

WQ Monitoring Plan
April 2011

East on 1-70. Exit 238 (Fall River Roadkry's Glacier) Approx. 100 yards up
Fall River Road, there is a small turnout on rigyta wooden support wall. Cross
road and sample creek at staff gage. [Read theeFETRAGE and record on the
field data sheet]

Traveling eastbound on I-70 take US 6 exill. &fiin parking area just east of the
off ramp. (Kermits Restaurant is across the ro&8djnple approx. 100 yards east of
stop sign below recording gage. [RECORDING GAGE|mple TOC

Continue east on US 6 to 119. Drive west d¢htdéBlack Hawk. From the Black
Hawk intersection travel westbound approx. 1 mieHwy 119. There is a small
wooden building and parking area on the left siihe road. This is the Black

Hawk water intake. Walk approx. 100 feet upstreemt sample at staff gage. [Read
the STAFF GAGEand record on the field data sheet] Sample ieastaff gage.

Turn around and drive east on 119. Tursidi of road right right after Mill Street.
Sample just upstream of the old Black Hawk WWTite: we are no longer
grabbing splits for Blackhawk at CC4%ample TOC

Travel Hwy 119 eastbound toward US 6. Rrdde the new BH/CC WWTP 5
miles down the road. The new WWTP is on yourdefe. Meet the BH/CC
operator in the main office building to pick @13B (BH/CC WWTP}yamples
The operator will follow you down to CC50 and giy@u two extra bottles there for
collection of split samples.

Continue Hwy 119 eastbound toward US 6. r&xmately 1 mile downstream of
the Black Hawk/Central City WWTP and ¥ mile upstneigom intersection is a
pullout area to the right immediately before thegtion. Sample at the recording
gage. [RECORDING GAGEFample TOC

Approximately 1 mile west of intersectiontbry. 58 and US 6. Park in the pullout
on the south side of highway and walk down (or@yidownhill to the Church Ditch
diversion structure. Go across the bridge and gafmpm the main stem of Clear
Creek. Do not sample from Church Ditéample TOC

Photographs of the sampling locations and GPS awatte$s are included in Appendix D.
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UCC — AMBIENT GRAB SAMPLES
QA/QC Program L.ong Schedule Only

Duplicate and spike quality control samples argared from creek samples collected during
the Clear Creek Long Schedule sampling eventsdiected nutrients and are analyzed by
Westminster (total nitrogen) and Northglenn (t@absphorus). The QC samples are prepared
by the City of Golden at their laboratory on thg @asampling. Four creek locations are
randomly selected for preparation of the QC samp®se duplicate and one spike are
submitted to each laboratory. Samples from theemagter treatment plants will not be
regularly included in the split/spike portion oEtA/QC program because of the anticipated
higher nutrient concentrations. The analyticakpaure for QC preparation is detailed below:

SOP - QC Preparation for Clear Creek Studies

Night before:

= Soak 2 1-Liter Class A volumetric flasks with 1: CH One flask will be used to make
up fresh Nitrate Standard and the other will beduse spiking the selected Clear Creek
sample (with both nitrate and phosphorus spikes).

The Morning of Sampling Day:

= Remove 5 mg/L Phosphorus standard from fridge tanata room temperature. This
standard is prepared by the City of Northglenn iarslable for 3 months. It is usually in
a 125 ml brown glass bottle.

= Remove 100 mg/L Nitrate-N standard from fridgeisIstored in a 125 ml brown
Nalgene bottle. This standard is prepared fresthéyCity of Golden each time. The
method to prepare a 100 mg/L NO3-N standard igandrd Methods, 21st Ed., page
4-120.

= ToPrepareFresh Nitrate-N Standard

=  Thoroughly rinse out one of the HCI acid soakedtg+lflasks to prepare the fresh
standard in.

= Fill flask with 200-300 mL DI water

= Weigh out 0.7218 grams of KNO3 and add to flaskNQS is stored in the desiccator
with bacteria media).

= Dilute to 1-Liter volume with DI and mix thoroughly

= Discard old standard and refill bottle with fresarglard. Rinse bottle out with fresh
standard 2-3 times before filling. Record new piage on bottle.

= Prepare 4 sample bottles for spike and duplicateokes. Bottles used for spike and
duplicate prep are provided by the city of Thornémal are the square plastic 16 ounce
“milk type” bottle. They are pre HCI washed andret in the cabinet above the wastewater
sink.

Two labs receive spike and duplicate samples flusgrogram:
= Northglenn for low level total phosphorus analysis.

=  Westminster for total nitrogen analysis.
16
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The bottles are marked with consecutive numbers frionth to month, year after year.
Refer to the last sample set numbers in the brolear@reek Quality Control Log Book
(above Vicki's desk) and mark new bottles withrilb&t consecutive number set (##). Mark
the 4 bottles with the following information:

= City of Northglenn - P(##) - Spike for Phosphorsate of sampling.
= City of Northglenn - D(##) - Duplicate for Phosphsy Date of sampling.

= City of Westminster - N(##) - Spike for Nitrogenat@ of Sampling.
= City of Westminster - D(##) - Duplicate for NitrageDate of sampling.

When Samples Arrive in Golden's Lab:

Certain_2 Litersamples from Clear Creek sites will have been ramyselected by the
sampling team as "QC" samples.

= Select ONE of these as the QC samgbekie and duplicate) and set aside. Record
which site was chosen in the QC log book.

This sample will be spiked with bot¥itrogen and Phosphorus at concentrations witien t
analytical ranges of Northglenn's and Westminska's.

The "spiked sample" will be made in the remaining HCI rinsed volumefttask. and will
use up 1 liter from the 2 liter bottle.
The remaining 1 liter volume will be split into théuplicate sample" bottles for both labs.

= ToPrepare Spiked Sample

= Rinse out the remaining 1-Liter volumetric flaskhwDI.
= Then rinse flask with a smalortion of the selected QC Creek sample - 2 times.
= Refer to the last sampling to determine new spilames.

*Spike amounts for Phosphorus are usually withe 175 to 3.0 ml volume range for a
total spiked concentration of 0.00875 mg/L to 0.64dL, i.e.,

1.75 mL of 5 mg/L phosphorusstandard in 1 liter = 0.00875 mg/L concentration spiked

*Spike amounts for Nitrogen are usually within & fio 3.0 ml volume range for a total
spiked concentration of 0.15 mg/L to 0.3 mg/L, i.e.

1.5mL of 100 mg/L nitrogen-N standard in 1 liter = 0.15 mg/L concentration spiked

= Mix the Clear Creek sample well and pour approxetya@00 mL into pre-rinsed flask.

» Add determined spike volumes of both standardaskf Mix well.

= Dilute to volume with additional Creek sample fimalg volume with a pipet. (It is too
hard to bring it to volume by pouring from the &ficontainer!)

=  Mix well and pour into 2 bottles labeled for spg@mples (“N” and “P”).

17



WQ Monitoring Plan
April 2011

To Prepare Duplicate Sample

= Thoroughly mix remaining Clear Creek sample
= Pourinto 2 bottles labeled for duplicates (“D”).

Record the following information in the brown "Cteareek QC" book:
1. the time the samples arrived at Golden
2. the new consecutive sample numbers
3. the Clear Creek sample site number that wastseléor preparation of the QC
samples
4. the volumes spiked for phosphorus and nitrogen

Generate new chain of custody forms for the 4 reewes. One form can be filled out for
both Westminster and Northglenn labs. Samplingtewill deliver samples to respective
labs. Copies of previous chain of custody formsimatée lower file drawer in drinking
water cabinet.
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UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Program Coordination (Westminster and Golden)

Field Sampling Teams: Westminster, Thornton, Goldevada

Permanent autosampler sites were selected atgitrédeations in the watershed in order to assess
diurnal variations in water quality in Clear Cre€khe 48-hour ambient composites are collected with
programmable automatic sampling devices. Eacheo# sample bottles represents a two hour time
period, resulting from collecting equal volumessample in each of two consecutive hours; thereft8e,
hours of samples are collected in 24 bottles. Zhdiscrete samples are composited into two 24 hour
samples on a time weighted basis (i.e. equal savghlenes are taken from 12 discrete autosampler
bottles and combined into a single composite san@dditional discrete or composite samples may be
submitted for analysis based on anomalies notédlthobservations for the individual autosampler
bottles.

Ambient samples are collected approximately sewveed per year on a monthly schedule starting in
April and ending in October. Ambient autosampbnple collection will correlate with the Clear Ckee
grab sample program during the months of April eJululy and August whenever possible. The
schedule for the ambient sampling is based on @leather predictions and is staggered at different
times during the week, including weekends.

Analytical probes and data logging equipment ativaat the autosampler sites year-round to
continuously monitor in-stream conditions for temgiare and conductivity. From April through
October, or as weather conditions permit, additipnabes are deployed for pressure (depth), tugbidi
and pH. YSI multi-probe sondes are deployed at@C&@#i CC49. The sample locations are equipped
with data loggers for remote monitoring of watealify conditions in the watershed.

UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Sample Locations

CC AS 26 Mainstem of CC at USGS Lawson gage

CC AS 49 Mainstem of CC above the confluence ofiNbgh Fork

CC AS 50 North Fork of CC above confluence of Magnsof CC at USGS gag
CC AS 59 Mainstem of CC above Golden and Churcbiddiversions

D

UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Flow Monitoring

USGS gages will provide the average daily flow asded with each of the two 24-hour
composite samples for the ambient autosamplersa Wil be obtained directly from the gage
stations at CC26 and CC50 to correlate with CC A&r2d CC AS 50. Flow data from the gage
at CC40 will be used to correlate to CC AS 49 beeahere are no significant inflows to or
diversions from Clear Creek between CC40 and CAAS

The flow data associated with CC AS 59 is consdiéoebe an estimated flow. The flows
diverted to the City of Golden water plant and @teurch Ditch will be added to the gage flows
recorded at the USGS gage at CC61 (Clear Creeblde®) to estimate the flow at CC AS 509.
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UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Analytical Parameters
Analyte Analytical Method | Reporting Limit | Responsible Laboratory
Reference
Total Nitrogen SM 4500-NO3 | 0.02 mg/L Westminster
Nitrate/Nitrite-N SM 4500-NO3 | 0.01 mg/L Westmiast
Ammonia-N SM 4500-NH3 H 0.01 mg/L Westminster
Total Phosphorus SM 4500-P E 0.0025 mg/L Northglenn
Ortho-phosphate-P (dissolved) SM 4500-P E 0.0025 mg/L Northglenn
or DRP
Total Suspended Solids (TSS SM 2540 D 1 mg/L Ttoorn
Total Organic Carbon (TOC) SM 5310 B 0.5 mg/L Thom
pH SM 4500-H+ B 0.1 Std Units Field Teams
Temperature SM 2550 B 0.1°C Field Teams
Conductivity SM 2510 B 1 pS/cm Field Teams
Turbidity SM 2130 B 0.1 NTU Field Teams
Total and Dissolved Cadmium  EPA 200.7 0.001 mg/L Idéo
Total and Dissolved Copper EPA 200.7 0.005 mg/L Golden
Total and Dissolved Iron EPA 200.7 0.007 mg/L Golden
Total and Dissolved Lead EPA 200.7 0.011 mg/L Golde
Total and Dissolved EPA 200.7 0.001 mg/L Golden
Manganese
Total and Dissolved Zinc EPA 200.7 0.005 mg/L Golden
Stream Flow Gage readings 1cfs USGS/UCCWA/Golden/
FRICO

Table Notes: 1) SM refers to the*Hdition of Standard Methods for the ExaminatioWdter and Wastewater.
2) Reporting limits are matrix dependent and t@yncreased for complex matrices.
3) EPA recommended holding times less than 72shmay not be met due to the extended
sampling routine.
4) Samples collected for nutrients (nitrogen ahdgphorus) with a turbidity reading of

greater than 100 NTU shall be diluted prioatalysis and may be analyzed as a spiked sample

in order to evaluate digestion efficiency.ghly turbid samples may be split with a

commercial laboratory to confirm nutrient centrations.
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UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Program Coordination (Westminster and Golden)

Field Equipment

Equipment Installed At Autosampler Locations
* Permanent and tamper-proof enclosure box with lock
» American Sigma 900, 900 Max or other automated f&mp
» Power supply — solar panel, rechargeable battedjrect power

» Sample tubing long enough to reach from the autptermo the streambed. Probes must be
contained in protective piping secured in the cheed

» Dedicated field probes for turbidity, temperatwenductivity and pH
» Depth/velocity flow sensor

» Recording gage at CC26 — Operated and maintain&tSiiyS

» Staff gage at CC50

* Rain gage at CC59

o 24 discrete HCI rinsed autosampler bottles wittscapottles must be numbered and inserted in
the designated position in autosampler (positiamabered 1 through 24)

» Continuous recording datalogger
e Cellular modem and antenna at CC26, CC50 and CC59

UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES
Autosampler Operation

On a monthly basis between April and October, autgders will be set to collect time-weighted
discrete samples for a 48 hour period. The autoEamare strategically located in order to coreslat
stream flow with the chemical water quality datdemied on the samples. In order to associate the
relative impacts of the point and nonpoint pollatsources located between the sample statiorss, it i
advisable to observe the same “slug” of water #t bte upstream and downstream locations. Usiag th
“time of travel” study conducted by USGS in 1998 tlownstream autosamplers can be delayed for a
predetermined time based on in-stream flow velocitiie time of travel considerations will permit
comparing the same “slug” of water at both locatiand facilitate pollutant impact assessments.

The time of travel estimates table is included ppéndix E.
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Autosampler Setup:

Equipment required:
o 24 discrete HCI rinsed autosampler bottles wittscap
» Keys and/or tools to access autosampler enclosure.

* Field data collection/station audit sheets.

Setup Procedure:

1. Unlock sample enclosure and remove sampler heatlas&le without disturbing or bumping the
distributor arm.

Load uncapped bottles in the correct positionsiéniiottom of the sampler.

Secure bottles in place with the retaining ringar&icaps in a ziplock bag inside the autosampler
until sample collection.

4. Replace sampler head and lock in place. Use ocardure the distributor arm is set above the first
bottle.

5. Program the sampler according to manufacturertsuasons to collect two sequential 350 mL to
450 mL samples in each of 24 one-liter bottles 48dnour period.

Record station/equipment information on field sheet
Make sure the autosampler program is s&UWiN before locking the enclosure.

The autosampler may be set up a day or two ahepchgfammed start time.

Sample Collection
Additional equipment required:

» Keys and/or tools to access autosampler enclosures

» Large cooler with ice to collect sample bottles

» 24 pre-cleaned, HCI rinsed, discrete sample replaoé bottles
» Field data sheets/station audit sheets

* Chain of custody forms

» Laptop with Loggernet software and data cable fGsprial cable with SC32B adapter) if
retrieving data directly from datalogger

e 2 or 3 pre-cleaned, HCI rinsed, Nalgene compositepte bottles if compositing in the field

» Two-liter Nalgene bottles (washed and rinsed withHydrochloric acid) for compositing
samples

» 250 mL graduated cylinder (washed and rinsed withh{drochloric acid) for compositing
samples
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» Prepared sample bottles provided by participatiig€for nutrients, solids and metals analyses
0 1L square plastic — phosphorus series (Northglenn)
0 250 mL plastic — nitrogen series (Westminster)
0 500 mL plastic bottle — TSS (Thornton)
o 250 ml round plastic — total and dissolved met@isiden)
* Chain of Custody Forms — Refer to Appendix C
* Field Sampling Form - Refer to Appendix C

Sample Collection Procedure:

1.
2.

Unlock enclosure and remove sampler head.

Retrieve date/time information from autosampleeduired. To collect sample history on American
Sigma samplers, press <Change/ Halt> button, piee/read> button for 5 seconds. The sample

collection time for the first sample will appedRecord data on the field sheet. Press <yes> fir ne
sample time to appear. Continue until all datecorded.

Record station/equipment information on field sheet

Make note of any samples with high turbidity detieved by visual observance or data obtained from
the datalogger.

Cap bottles and place in a cooler with ice for$port to Golden lab for compositing.

Optional compositing of samples in the field isfpened by pouring off equal volumes into two-
liter pre-cleaned bottles. Refer to the Sample Gusitimg Procedure Step 1. Save remaining
volume of any high turbidity samples to take baxkie lab. Pour remaining sample on the ground.

Clean out autosampler base and reload with a neof pee-cleaned bottles.

During storm season, reset sampler for event tregymonitoring between the monthly sampling
events.

Take all samples to the Golden Water Quality Latooyafor compositing, splitting, distribution and
wet chemistry analysis of pH, turbidity and condhity.

UCC AUTOSAMPLER 48-HOUR AMBIENT SAMPLES

Sample Composting

1. Composite samples in the laboratory if composituag not performed in field. Shake sample

bottles and pour equal volumes of sample fromitise 12 bottles into a composite bottle marked
“A”. Shake sample bottles and pour equal volunfesample from the remaining 12 bottles into a
composite bottle marked “B”.

Perform turbidity, pH and conductivity measurememisomposited samples. Enter data on the
Sampling Form.

Use the well mixed composites (A and B) to fill ggpropriate bottles for the Northglenn, Thornton,
Westminster and Golden labs.
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If any discreet bottle(s) appears to have an urlysbigh turbidity and enough sample is available,
analyze for turbidity and conductivity. Record cangpling Form. If there is enough sample, pour
the high turbidity discreet samples into separateient and solids bottles for individual analysis.

Complete the COCs.
Deliver and relinquish to each city their respezt®amples (Westminster-nitrogen series, Thornton-
TSS and TOC, Northglenn-phosphorus series) and&@@s as appropriate.

Original field data sheets and COCs are retainetth®\ities of Westminster and Golden for
permanent archive.

Samples are created in the web-accessible Tribbalsyatem by Westminster for data entry and
results archive.
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UCC AUTOSAMPLERS — EVENT SAMPLES
Program Coordination (Westminster and Golden)

Field Sampling Teams: Westminster, Thornton, Goldevada

The event autosampler program was initiated in 20@ssess the pollutant concentrations mobilized
during significant snow melt (runoff) or rain evemtt 48-hour ambient locations CC AS 49 and CC AS
59. Automated sample collection of stormwater inayriggered based on changes in ambient turbidity,
conductivity, stage height, or rain gage readidgpending on the autosampler location. The
autosamplers are currently set to trigger wher8thminute running average exceeds a predetermined
turbidity level (typically 100 NTU). The autosareplat CC AS 59 triggers based on a combination of
change in stream depth, precipitation and turbidityrder to eliminate triggering autosampler event
sampling that might be associated with localizeoh&wu disturbances in the creek (placer mining).
Autosamplers trigger independently depending ordbalized conditions in the watershed. The
autosampler collects discrete samples every 15tasruntil the parameter that triggered the event
returns to the ambient condition or until the maximnumber of samples is collected. The discrete
samples may be analyzed individually or multiplecdéte samples may be composited based on the field
observations. As necessary, refer to the predeason for instructions on compositing samplegifro
autosamplers.

Storm event samples are analyzed for the samedfuatgalytical parameters listed in the previous
section for the 48-hour ambient samples. Samp#smot be analyzed within the EPA recommended
holding time for some parameters based on the mnmgdure of the storm event triggering.

UCC AUTOSAMPLERS - EVENT SAMPLES
Sample Locations

CC AS 26 Event Mainstem of CC at USGS Lawson gage

CC AS 49 Event Mainstem of CC above the confluefdbe North Fork

CC AS 50 Event North Fork of CC above confluenc#ainstem of CC at USGS gage
CC AS 59 Event Mainstem of CC above Golden and €&hDitch diversions

UCC AUTOSAMPLERS — EVENT SAMPLES
Flow Monitoring

Westminster and Golden will obtain the 15 minuternval flow data from the USGS gage at
CC61 (Clear Creek at Golden) to correlate to CCoAS The average evetivw will be
calculated to correspond to the specific time-ewemposited samples. If the 15 minute
interval flow data is not available, the averaggydéow will be associated with the event. The
average daily flow at UCCWA gage CC40 will be usedorrelate with CC AS 49. The flow
data will be entered into the LDMS to be used éadings calculations for storm events.
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TRIBUTARY BASIN MONITORING PROGRAM

The Standley Lake Tributary Basin Monitoring Pragria designed to provide water quality information
for evaluation of the nutrient loadings from norifsigources in the Standley Lake Tributary Basihe
only point source discharge between CC60 on the stam of Clear Creek and the canal diversions to
Standley Lake is the Coors cooling basin returwflo

Three tributaries (the terms trib and canal areraftangeable) divert Clear Creek water to Standley
Lake: the Church Ditch, the Farmers Highline (“FPHCanal and the Croke Canal. The trib monitoring
locations were selected to assess the relativénigstb the canals from areas within unincorporated
Jefferson County and the city limits of Golden @mdada. Denver Water supplies Westminster with a
small quantity of water via the Kinnear Ditch Pipel (“KDPL") which enters Standley Lake after
passing through a wetlands area located west'oA96 and Alkire Street. The upstream and
downstream locations near the wetlands are mouiteheen there is flow through the pipeline. The
Denver Water raw water sources include Gross Reseand Coal Creek.

Trib samples are collected year-round on a morithagis. All tributaries flowing at a rate that al®
collection of a representative sample will be mantl.

The Church Ditch delivery structure at Standleyé_akas relocated in 2008 from the west side of the
lake to the south side of the lake in order to @tbe potential for significant stormwater impatctgshe
lake. The former Church Ditch monitoring locat@nStandley Lake (T-09) was abandoned in 2009
when the new delivery structure (T-27) became djmeral.

The raw water pipeline at Semper (T-24) is mondar®nthly. The raw water pipeline at NWWTP
(T-25) is monitored only when the Semper facilgyoifline.

TRIB SAMPLES
Locations and Sample Schedule

Sample D Sample L ocation * Every month of the year
when flowing**

T-01 Church Ditch at Headgate on MSCC X

T-02 FHL at Headgate on MSCC X

T-03 Croke Canal at Headgate on MSCC X
T-04 Croke Canal at Standley Lake X

T-11 FHL at Standley Lake X
T-22A Kinnear Ditch Pipeline (KDPL) above wetlands X
T-22D Kinnear Ditch Pipeline (KDPL) downstream vedtlands X
T-24 Raw Water Pipeline at Semper X

T-25 Raw Water Pipeline at NWWTP X

T-27 Church Ditch delivery structure at SL (est02pD X

*MSCC = Mainstem Clear Creek
** Exceptions noted in paragraph above the table.
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TRIB SAMPLES

Analytical Parameters and Analytical Scheme

Analyte Analytical Reporting Limit Responsible Monitoring

Method Laboratory Frequency
Reference

Temperature SM 2550 B 0.1°C Field Team Monthly
pH SM 4500-H+ B 0.1 Std Units Field Team Monthly
Conductivity SM 2510 B 1 uS/cm Field Team Monthly
Turbidity SM 2130B 0.1 NTU Field Team Monthly
Dissolved Oxygen SM 4500-0 G 0.1 mg/L Field Team nkhty
Total Phosphorus SM 4500-P E 0.0025 mg/L Northglenn | Monthly
Ortho-phosphate as P (dissolved) SM 4500-P E 0.0025 mg/L Northglenn Monthly
or DRP
Total Suspended Solids (TSS) SM 2540 D 1 mg/L Ttoorn Monthly
Total Organic Carbon SM 5310 0.5 mg/L Thornton Monthly
E. coli SM 9221 D 1 cfu/100mL Thornton Monthly
Total and Dissolved Iron EPA 200.7 0.02 mg/L Thornton Monthly
Total and Dissolved Manganese EPA 200.8 0.002 mg/L Thornton Monthly
Total and Dissolved Zinc EPA 200.8 0.020 mg/L Thornton Monthly
Total Nitrogen SM 4500-NO3 | 0.02 mg/L Westminster | Monthly
Nitrate/Nitrite as N SM 4500-NO3 | 0.01 mg/L Westistier Monthly
Ammonia as N SM 4500-NH3 H 0.01 mg/L Westminster rithdy
Uv-254 SM 5910 B 0.001 ch Westminster Monthly
Gross Alpha and Gross Beta EPA 901.1 0.1 pCi/L Wiester Quarterly
Dissolved Barium EPA 200.8 0.002 mg/L Thornton Quarterly
Dissolved Beryllium EPA 200.8 0.001 mg/L Thornton Quarterly
Dissolved Cadmium EPA 200.8 0.0005 mg/L Thornton Quarterly
Dissolved Chromium EPA 200.8 0.001 mg/L Thornton Quarterly
Dissolved Copper EPA 200.8 0.002 mg/L Thornton Quarterly
Dissolved Lead EPA 200.8 0.0005 mg/L Thornton Quarterly
Dissolved Nickel EPA 200.8 0.005 mg/L Thornton Quarterly
Total and Dissolved Arsenic EPA 200.8 0.001 mg/L Thornton Quarterly
Total and Dissolved Selenium EPA 200.8 0.005 mg/L Thornton Quarterly
Total and Dissolved Silver EPA 200.8 0.0005 mg/L offrtion Quarterly
Total and Dissolved Molybdenum  EPA 200.8 0.002 mg/L Thornton Quarterly
Chloride SM 4500-CI G 5 mg/L Thornton Quarterly
Sulfate SM 4500 SO4 E 10 mg/L Thornton Quarterly
Total Hardness (as CaGO EPA 130.2 5 mg/L Thornton Quarterly

Table Notes: 1) SM refers to the*Hdition of Standard Methods for the ExaminatioWdter and Wastewater.
2) Reporting limits are matrix dependent arad/fbe increased for complex matrices.
3) Quarterlyparameters are analyzed in March, June, SeptesnideDecember at all sampled

locations.

4) UV-254 is analyzed monthly at Standley LakdowE when flows are greater than 10 cfs (T-4,
T-11, T-22D and T-27 when sampled) and the pipsliffe24 and T-25 when sampled).

5) Samples collected for nutrients (nitrogen ahdgphorus) with a turbidity reading of greater than
100 NTU shall be diluted prior to analysis and rbayanalyzed as a spiked sample in order to
evaluate digestion efficiency. Highly turbid saepimay be split with a commercial laboratory
to confirm nutrient concentrations.
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Before the scheduled Tributary sampling date

WQ Monitoring Plan
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» Ensure an adequate supply of sample containewailble from Thornton. Westminster’s bottles
will be picked up at Westminster on sampling dafpteethe start of sampling at T-24.

* Label the Trip blank bottle and fill with laborayob| water.

» Calibrate the pH and DO meters.

* Analyze the Trip Blank for pH and DO.

» Pack Trip Blank in cooler to monitor field actias for phosphorus contamination.

Sample Bottle Kit — Tribs Monthly and Quarterly

Quantity | Volume | Bottle Type Parameter Laboratory
9 500 mL Rectgngular Phqsphorus Northglenn
plastic series
1 (Trip 500 mL Rectangular Phqsphorus Northglenn
blank) plastic series
TSS, Total
9 500 mL Plastic Hardr_less, Thornton
Chloride,
Sulfate
9 40 mL Glass vial TOC Thornton
9 250mL | Glass E. coli Thornton
9 125 mL Plastic Total Metals Thornton
9 125 mL Plastic Dissolved Thornton
Metals
. Nitrogen series, .
9 250 mL Plastic UV-254 Westminster
9 1L Plastic Rads Westminster

Table Note: Additional sites are sampled quartirymetals; otherwise only
four bottles are required for monthlgnmoring for total metals
and four bottles for dissolved metals.

Sample Collection

Equipment required:

Key to access T-2.
Gate Code for access at T-22A.
Field data book.
Cooler with blue ice or ice.
Trip blank filled with DI.
Sample bottles as detailed above
Bucket for sample collection
pH and DO meters and probes
Ballpoint pen
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» Waterproof marker
* Chain of custody forms

* NOTE - Four wheel drive vehicle recommended forarg due to steep inclines at some
locations and potentially rugged or muddy condgion

Sample collection procedure:

1.

© © N o o0 &

11.

12.

13.

14.

15.

Meet with Westminster staff at Semper. Drop ofttles for Westminster staff to collect sample at
T-25.

Starting with T-24, collect field samples in theler detailed below for each location where water is
flowing.

Rinse the sample bucket with the field sample wagpeatedly at each location before collecting the
sample.

Collect enough volume of the field sample in thekat to fill all sample bottles for the location.
Fill the appropriate sample bottles from the bucket

Label the sample bottles with location, date ang:tof collection.

Analyze the sample in the field for pH, DO and tengture. Record data in the field notebook.
Repeat the process at each location.

Return to Westminster's Semper WTP to receive B&fple from Westminster staff. Sign COC
and keep the original copy of the COC.

. Leave an unsigned copy of the Thornton COC at Wester so the samples can be logged into the

Tribal database by Westminster staff.

Complete the COCs and relinquish custody of thepsesito Westminster staff. Sign COC and keep
a copy of the COC. Leave the original COC withsheples.

Return to Northglenn Lab and analyze samples fodaotivity and turbidity on calibrated meters.
Record data in the field notebook.

Contact Thornton to pick up collected field sampl&equest replenishment of bottles for the next
sampling event as needed.

Relinquish samples to Thornton and sign COCs. iRataopy of the COC. Thornton takes
possession of the original COC.

Northglenn retains a copy of all COCs and fielduwloentation for permanent archive.
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TRIB SAMPLES

Sampling Locations Directions and Narrative Destiaps

Tributary sampling occurs generally in an upstréamownstream fashion. Samples are collected at
designated locations when water is flowing.

Trib 24

T-24 is located at Westminster's Semper Water Tmeat Plant at 8900 Pierce Street. The sample is
collected from the RAWvater tap in the Operator's Laboratory. ROT increase the flow at the tap at this
location. First tap on the left labeled 24.

Trib 22A

T-22A is the upstream sample point on the Kinnggrtpipeline. It is accessed through a gate extat
Hwy. 72 and Plainview Rd. A key is required toegx:the location. The sample point is approximadiel
miles from Plainview Rd. Sample is taken at thenk just before the beginning of the pipeline.

Trib 1

T-1is located at the Church Ditch headgate onrGleaek. This site is accessed via Hwy 6 approtetya
0.5 miles west of Hwy 93. There is a diversiomirGlear Creek above this location which divertsawat
from Clear Creek and runs it parallel to the Cre€kere are two gates at this location one sentisrwack
into Clear Creek and the other is the Church Diteadgate. Sample is taken from the bridge justeboth
gates.

Trib 2

T-2 is located at the Farmers Highline headgat€lear Creek.

The site is accessed behind the Coors office mgldt the end of Archer St. Sample is taken frioen t
bridge just inside the gate. Sample the downstdmof the headgate if it is open or on the @asir side
if the headgate is closed (Clear Creek side).

Trib 3

T-3 is located at the Croke Canal headgate on Clesek.

This site is on Coors property. It is along thenfage road through Coors, on the east side ofal sm
“pond”. Sample the downstream side of the headgate ibjppén or on the upstream side if the headgate is
closed (Clear Creek side).

Trib 22D
T-22D is on the Kinnear Ditch Pipeline betweef! 9&e and 88 Ave on Alkire St.
The sample is taken just downstream of the cutwethe east side of Alkire St.

Trib 04 and Trib 11

The Croke Canal (T-04) passes UNDER Farmers Highline (T-11) in the area just veé&6" and Kipling
prior to entering Standley Lake. The Farmers Highpasses OVERe Croke in a concrete structure.
Sample the Croke on the south side of the Farmigfslinle concrete structure. Sample the Farmers toext
the white autosampler housing box.

Trib 25

Located at Westminster's Northwest Water Treatriéant located at 184& Wadsworth. The sample is
collected by Westminster from the raw water taghenwest wall in the membrane filter gallery. Sémp
only if T-24 is not running.
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Trib 27

Located on the south side of Standley Lake at tingr¢h Ditch delivery structure. This sampling lbca
was activated in 2009.

Photographs of the sampling locations and GPS auattess are included in Appendix D.

TRIB CONTINUOUS MONITORING
Program Coordination (Westminster)

Field sampling team: Westminster

A YSI multi-parameter sonde and data logging eqeipinare deployed year-round at the trib locatioengh
the Farmers Highline Canal (T-11) crosses oveCitike Canal (T-04), provided there is sufficieotflin
one of the canals. A sonde was also installedeabéw Church Ditch inlet (T-27) in 2009 and opesat
under similar conditions. The probes provide gmrdus in-stream monitoring of pH, ORP, temperature,
depth (pressure transducer), conductivity and ditsbi Remote access to the data logger data tieit
monitoring of water quality at these inflow locat®to Standley Lake. The FHL/Croke station is also
equipped with a tipping-bucket rain gauge.

TRIB CONTINUOUS MONITORING
Sample Locations

CC AST04 Croke Canal approximately 0.5 mile frotar@ley Lake inlet
CCAST11 Farmers Highline Canal approximatelyrile from Standley Lake inlet
CC AS T27 Church Ditch at Standley Lake inlet

Table Note: Historical data from these locatioresavailable as part of the Clear Creek Canal Rragr
which was eliminated in 2008. The sample locatitentifications associated with the Clear Creek
Canal Program have been retained.
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TRIB AUTOSAMPLER EVENT SAMPLES
Program Coordination (Westminster)

Field Sampling Teams: Westminster

The event autosampler program was initiated o thmutaries in 2009 at CC AS T11 to assess thaufzoit
concentrations mobilized during significant snowltngeinoff) or rain events at the location closest
Standley Lake. Automated sample collection ofrat@ater is triggered based on a turbidity readingGsi
NTU. The autosampler may also be activated remodebegin sampling immediately or programmed to
start sampling at a designated time in an attempapture the downstream effects of a storm inugper
watershed based on time of travel. The autosampligcts discrete samples every 15 minutes Uil t
ambient condition drops below the trigger levelntil the maximum number of samples is collectétie
discrete samples may be analyzed individually oltipia discrete samples may be composited basdteon
field observations.

Trib Autosampler Event Samples are only collected@AS T11. First flush samples may be colleeted
all three Trib Autosampler Continuous Monitoringdtions described in the previous section.

Refer to Appendix E for the time of travel data floee Farmers Highline Canal. Time of travel stadiave

not been performed on the Croke Canal or to theeagdéd Church Ditch inlet structure.

TRIB AUTOSAMPLERS EVENT MONITORING
Sample Location

| CC AS T11 Event | Farmers Highline Canal approxinyadeb mile from Standley Lake inlet |

Table Note: Historical data from this locatioraigilable as part of the Clear Creek Canal Program
which was eliminated in 2008. The sample locatitentifications associated with the Clear Creek
Canal Program have been retained.

TRIB AUTOSAMPLER EVENT SAMPLES
Flow Monitoring

Westminster will obtain the canal flow data fromlER®. The average daily flow data
corresponding with the time-event composited saswi# be entered into the LDMS to be used
for loadings calculations for storm events.
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TRIB AUTOSAMPLER EVENT SAMPLES
Analytical Parameters

Analyte Analytical Reporting Limit Responsible
Method Laboratory
Reference
pH SM 4500-H+ B | 0.1 Std Units Field Teams
Temperature SM 2550 B 0.1°C Field Teams
Conductivity SM 2510 B 1 uS/cm Field Teams
Turbidity SM 2130 B 0.1 NTU Field Teams
Total Nitrogen SM 4500-NO3 0.02 mg/L Westminster
Nitrate/Nitrite-N SM 4500-NO3 1| 0.01 mg/L Westmiast
Ammonia-N SM 4500-NH3 | 0.01 mg/L Westminster
H
Total Phosphorus SM 4500-P E 0.0025 mg/L Northglenn
Ortho-phosphate-P (dissolved) or SM 4500-P E 0.0025 mg/L Northglenn
DRP
Total Suspended Solids (TSS) SM 2540 D 1 mg/L Ttoorn
Total Organic Carbon (TOC) SM 5310 B 0.5 mg/L Thom
Total and Dissolved Arsenic EPA 200.8 0.001 mg/L offiton
Total and Dissolved Cadmium EPA 200.8 0.0005 mg/L horfiton
Total and Dissolved Copper EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Iron EPA 200.7 0.02 mg/L Thornton
Total and Dissolved Lead EPA 200.8 0.0005 mg/L Tk
Total and Dissolved Manganese EPA 200.8 | 0.002 mg/L Thornton
Total and Dissolved Molybdenum  EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Zinc EPA 200.8 0.020 mg/L Thornton
Canal Flow Weekly Dam 1lcfs FRICO
Report

Table Notes: 1) SM refers to the’*Hdition of Standard Methods for the ExaminatioWdter and Wastewater.

2) Reporting limits are matrix dependent and t@yncreased for complex matrices.

3) EPA recommended holding times less than 72shmaty not be met due to the extended
sampling routine.

4) Samples collected for nutrients (nitrogen ahdsphorus) with a turbidity reading of
greater than 100 NTU shall be diluted prioatalysis and may be analyzed as a spiked sample
in order to evaluate digestion efficiency.ghly turbid samples may be split with a
commercial laboratory to confirm nutrient centrations.

TRIB AUTOSAMPLER EVENT SAMPLES
Field Equipment

Equipment Installed At Autosampler L ocation
* Permanent and tamper-proof enclosure box with lock
* American Sigma 900, 900 Max or other automated f&mp
» Power supply — solar panel, rechargeable battedjrect power

» Sample tubing long enough to reach from the autpteamo the streambed. Probes must be
contained in protective piping secured in the cheed
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» Dedicated field probes for turbidity, temperatwenductivity, ORP, pressure transducer (depth)
and pH

o 24 discrete HCI rinsed autosampler bottles withscadpottles must be numbered and inserted in
the designated position in autosampler (positiamabered 1 through 24)

» Continuous recording datalogger
» Meteorological data acquisition equipment (e.gn gauge or anemometer)

+ Cellular modem and antenna

Autosampler Operation and Setup, and Sample Collection and Compositing

Refer to the UCC Autosampler 48-HR Ambient/Evertisas for directions; however, Westminster will
collect and composite the samples at the SempeenVatatment Facility.
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STANDLEY LAKE MONITORING PROGRAM

Standley Lake is a storage reservoir that servéiseasaw drinking water source for the SLC. Ov&0,200
consumers rely on Standley Lake for their drinkiveger. The Standley Lake (“SL”) Monitoring Prograsn
designed to provide water quality information iderto evaluate internal loadings in Standley Laké the
effects of nutrient reduction measures and bestagement practices on the trophic status of Staridikg.
Regularly spaced and frequent sampling is necessgmpvide sufficient data for monitoring trenas the
analytes used to evaluate trophic status includisgplved oxygen, chlorophyll and nutrients.

The main water quality monitoring efforts on StaydlLake include:
» Daily top to bottom lake profiles
* Bimonthly grab samples
* Zooplankton tows
* Invasive species monitoring and control

SL — DAILY LAKE PROFILES
Program Coordination (Westminster)

The sampling location in Standley Lake (Site 10i8®jituated near the outlet structure. The ldlee s

was selected based on the lengthy historical reaiondhter quality monitoring data and because the

water is drawn from the lake at this location vilgtines to the SLC’s water treatment plants. Samgp
at varying depths in the lake provides extensifermation for use in drinking water treatment prsxe
decisions and evaluating water resource managespéohs.

Standley Lake is monitored at Site 10-00 usingwnraated profiler equipped with a multi-probe sonde
four times each day from early spring to late fallthe analytes listed in the following table. €Th
profiler is removed from the lake prior to freeziofgthe lake surface. Refer to the watershed map i
Appendix B for the location of the SL monitoringgion. The solar powered unit collects data from
the surface of the lake to within five feet off thettom and every meter in between. The profiads
accessible via the internet and provides a depégiated profile of the lake water quality.

SL — DAILY LAKE PROFILES
Analytical Parameters

Analyte Analytical M ethod Reporting Limit
Reference

Temperature SM 2560 A 0.01 °C

pH SM 4500-H+ B 0.01 Std Units

Conductivity SM 2510 B 1 uS/cm

Turbidity SM 2130 B 0.1 NTU

Dissolved Oxygen YSI (optical probe) 0.01 mg/L

Chlorophyli YSI (electrode) 0.1 pg/L

ORP SM 2580 A 0.1 mv
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SL — BIMONTHLY GRAB SAMPLES
Program Coordination: Westminster

The same sampling location in Standley Lake (Sk®Q) is used for both the daily lake profiles dmel
bimonthly grab samples. Sampling at varying depthe lake provides extensive information for use
in drinking water treatment process decisions araduating water resource management options. Refer
to the watershed map in Appendix B for the locatbthe SL monitoring location.

SL — BIMONTHLY GRAB SAMPLES
Locations

Grab samples are collected twice each month fromcMtarough November, but the sampling may be
extended during the winter if the lake is not froz& he raw water pipeline at Semper (T-24) may be
sampled for a subset of the routine analytical ipatars when the lake is frozen or when safety @f th
sampling team is a concern (i.e. high winds, frdzeat dock ramp, etc).

Sample Sample L ocation

I dentification

SL 10-00 SL surface

SL 10-PZ SL at two times the Secchi depth
SL 10-70 SL at five feet off the bottom.

(Approximate depth of 60 ft
when lake if full at gage height

96)
SL 69-00 SL surface at the boat dock
T-24 Semper raw water pipeline. T-24

is approximately 10 ft higher
than SL 10-70.
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Analyte Analytical M ethod Reporting Limit | Responsible
Reference Laboratory
Temperature SM 2550 B 0.1°C Field Team
pH SM 4500-H+ B 0.1 Std Units Field Team
Conductivity SM 2510 B 1 puS/cm Field Team
Turbidity SM 2130 B 0.1 NTU Field Team
Dissolved Oxygen YSI (optical probe) 0.1 mg/L Fidleam
ORP YSI (electrode) 1 mv Field Team
Chlorophyll YSI (electrode) 0.1 pg/L Field Team
Secchi Depth Secchi disk 0.1 meter Field Team
Total Nitrogen SM 4500-NO3 | 0.02 mg/L Westminster
Nitrate/Nitrite as N SM 4500-NO3 | 0.01 mg/L Westistier
Ammonia as N SM 4500-NH3 H 0.01 mg/L Westminster
Gross Alpha and Gross Beta EPA 900.0 0.1 pCi/L Westminster
Zooplankton SM 10900 1 perL Westminster
Algae SM 10900 1 per mL Westminster
Chlorophylla SM 10200-H 1.0 ug/L Westminster
UV-254 SM 5910 B 0.001 cth Westminster
Total Phosphorus SM 4500-P E 0.0025 mg/L Northglenn
Ortho-phosphate as P (dissolved) SM 4500-P E 0.0025 mg/L Northglenn
or DRP
Total Organic Carbon SM 5310 B 0.5 mg/L Thornton
Total Suspended Solids SM 2540 D 1 mg/L Thornton
Total and Dissolved Arsenic EPA 200.8 0.001 mg/L Thornton
Total and Dissolved Barium EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Beryllium EPA 200.8 0.001 mg/L Thornton
Total and Dissolved Cadmium EPA 200.8 0.0005 mg/L | Thornton
Total and Dissolved Chromium EPA 200.8 0.001 mg/L Thornton
Total and Dissolved Copper EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Iron EPA 200.7 0.02 mg/L Thornton
Total and Dissolved Lead EPA 200.8 0.0005 mg/L Thornton
Total and Dissolved Manganese EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Molybdenum  EPA 200.8 0.002 mg/L Thornton
Total and Dissolved Nickel EPA 200.8 0.005 mg/L Thornton
Total and Dissolved Selenium EPA 200.8 0.005 mg/L Thornton
Total and Dissolved Silver EPA 200.8 0.0005 mg/L Thornton
Total and Dissolved Zinc EPA 200.8 0.020 mg/L Thornton
Total Mercury EPA 245.1 0.0002 mg/L Thornton
Total Hardness (as CaGQ EPA 130.2 5 mg/L Thornton
E. coli SM 9221 D 1 cfu/100mL Thornton
BTEX EPA 524.2 0.5 ug/L Thornton

Table Notes: 1) SM refers to the®Hdition of Standard Methods for the ExaminatioWdter and Wastewater.
2) Reporting limits are matrix dependent and fp@yncreased for complex matrices.
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SL — BIMONTHLY GRAB SAMPLES
Analvytical Scheme

The analytical scheme for Standley Lake was dedigmeapture the biological, physical and chemical
changes occurring in the lake ecosystem througthewear. Seasonality plays an important rolelke |
dynamics and subsequently, on the water treatmrenepses. The table below details the variablb/tce
scheme, with the caveat that weather patterns eguire modification to the plan. Rads (Gross Alphd
Gross Beta) and metals are collected before ardraift-off, and before and after lake turnover,chitdre
both subject to annual fluctuation.

Month Lake Analytes
Sample "
Location | o | S c © o
5|3 _ 122 . E 5 <
S| 8|8 |E| &g |E)8|8 |8 |2|E|8
2l8|c|w |B|5|2 |<|8|F |F|5|k|3
] ) o =z < S -}
T n N O |9
January 10-00 X| X| X| X | X
1% week 10-PZ X X X X| X X X | X X
10-70 X X X X X X X | X X
T-24 X| X X
January 10-00 X| X X
3¢ week 10-PZ X X[ X X
10-70 X X X
T-24 X| X X
February 10-00 X| X X | X
1% week 10-PZ X X X X X X X
10-70 X X X X X| X X
T-24 X| X X
February 10-00 X1 X X
3¢ week 10-PZ X X[ X X
10-70 X X X
T-24 X| X X
March 10-00 X| X| X X X
1* week 10-PZ X X X| X X X | X X
10-70 X X X X X X | X X
T-24 X| X X
March 10-00 X| X X
3¢ week 10-PZ X x| X X
10-70 X X X
T-24 X| X X
April 10-00 X | X X | X
1% week 10-PZ X X| X X X| X X
10-70 X X X X X| X X
69-00 X
T-24 X| X X
April 10-00 X| X X
3¢ week 10-PZ X x| X X
10-70 X X X
T-24 X| X X
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Month Lake Analytes
Sample "
Location | o | £ c © o
% % %) = g ‘2 2} () E % > g
S|z |88 |5|2/5 |5/5/8 |8 F|2|¢
2 TN
ey
T | wn N O =
May 10-00 X | X X | X
1st week 10-PZ X X X X X| X X
10-70 X X X X | X X
T-24 x| X X
May 10-00 X | X X
39 week 10-PZ X X| X X
10-70 X X X
69-00 X
T-24 x| X X
June 10-00 X| X[ x| x| X
1% week 10-PZ X X X | x| x| x| X[ X X
10-70 X X| X X! X X | X X X
T-24 X| X X
June 10-00 X | X X
39 week 10-PZ X x| X X
10-70 X X X
69-00 X
T-24 x| X X
July 10-00 X | X X | X
1" week 10-PZ X X X[ X | X| X X
10-70 X X X X | X| X X
T-24 X| X X
July 10-00 X | X X
39 week 10-PZ x| x| x| X X X
10-70 X X X X X
69-00 X
T-24 X| X X
August 10-00 X | X X | X
1% week 10-PZ X x| X] X | X X
10-70 X X X X | X X
T-24 X| X X
August 10-00 X| X| X X
39 week 10-PZ X x| X | x| X X X
10-70 X X X| X X X
69-00 X
T-24 X X X
September| 10-00 X| X X | X
1% week 10-PZ X x| X] X | X X
10-70 X X X X | X X
T-24 X| X X
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Month Lake Analytes
Sample >
Location | o | £ c © o
13| ,lc 21810 |03 5w |
s |2|€|8 |E|e|8 |8|5|8 |g|&8 L«
2lg|lc|lw |B8|2|2 |2 |5|F |Flzlkb|3
S | @ o | Z = 8 )
I |wn N o 2
September| 10-00 X| X| X X
39 week 10-PZ X X| X X| X X X
10-70 X X X| X X
69-00 X
T-24 X X X
October 10-00 X| X X | X
1% week 10-PZ X| X | X| X| X | X| X X
10-70 X X X| X X | X| X X
T-24 X X X
October 10-00 X| X| X X
3¢ week 10-PZ X X| X X| X X X
10-70 X X X| X X X
69-00 X
T-24 X X X
November 10-00 X | X X | X
1% week 10-PZ X X| X| X | X| X X
10-70 X X X X | X| X X
T-24 X X X
November 10-00 X| X X
3¢ week 10-PZ X X[ X X
10-70 X X X
T-24 X X X
December 10-00 X| X| X X | X
1* week 10-PZ X X X| X| X[ X| X X
10-70 X X X X X |1 X| X X
T-24 X X X
December 10-00 X| X X
3 week 10-PZ X x| X X
10-70 X X X
T-24 X X X
Table notes: 1) Hand Profile includes arialgétemperature, pH, conductivity, turbidity, DEhlorophyll and

ORP at the surface of the lake and at the bottotheofake using the sonde.

2) Rads includes Gross Alpha and Gross Beta.

3) Metals includes the total and dissolved ®ofiAs, Ba, Be, Cd, Cr, Cu, Fe, Pb, Mn, Mo, Ni, Se
Ag and Zn, and total HgM etalsfor the 3rd week of July and the 1st week of October consist
of ONLY total and dissolved ar senic.

4) Nutrients include the phosphorus series anditnegen series analytes. Phosphorus series
includes total P and dissolved ortho-phosphatdd®e faferred to as DRP). Nitrogen series
includes total N, ammonia-N and nitrate/nitrite-N.

5) Total Hardness is reported as CaCO
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SL — BIMONTHLY GRAB SAMPLES
Program Coordination (Westminster)

SL Sample bottle kit

The sample containers required for each monitairent varies depending on the parameters to be
analyzed. Westminster will assemble sample bkit$efor each event. The following table details
the sample containers for various parameters.

Parameter Volume Bottle Type Laboratory
Phosphorus series 1L Rectangular plastic Northglenn
Nitrogen series, UV-254 250 mL Rectangular plastic | Westminster
Rads 1L Plastic Westminster
Zooplankton 250 mL Plastic Westminster
Algae 1L Plastic Westminster
Chlorophylla 1L Brown plastic Westminster
Total metals, Total Hg 500 mL Plastic Thornton
Dissolved metals 500 mL Plastic Thornton
TOC 40 mL Glass vial Thornton
TSS, Total Hardness 500 mL Plastic jug Thornton
E. coli 250 mL Glass Thornton
BTEX 40 mL Glass vial Thornton
BTEX trip blank 40 mL Glass vial Thornton

Table Notes:

1) A trip blank is requiredot® prepared when field samples are collected fdEXBT

The trip blank is comprised of a pre-cleaned gléakfilled with DI and is used to
monitor for volatile organic contamination durirrgrisport and lab storage prior to
analysis. Analysis of the trip blank is only rempai when any of the BTEX analytes
are detectable in the field samples.
2) Phosphorus series includes total P and ldsd@rtho-phosphate-P (also referred to

as DRP).

3) Nitrogen series includes total N, ammonia-N aitrate/nitrite-N.
4) Rads includes: Gross Alpha and Groda Be
5) BTEX includes: benzene, toluene, etigrizene and total xylenes
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SL — BIMONTHLY GRAB SAMPLES
Sample Collection

Equipment
Pontoon Boat
Marking Pen — Waterproof
Depth Finder
Secchi Disk
Log book and pen
Van Dorn bottle
Labeled sample bottles (refer to individual moniigrplans)
Churn sample splitter
PZ tube sampler
Ice packs
Coolers
Chain of Custody forms
YSI 6600 Sonde - calibrated
YSI 650 Meter and cable
Handheld anemometer/%Relative humidity meter
Cellular phone
GPS unit
Digital camera
Boat Tool Kit
Laptop computer — fully charged with communicatéaile and “console” application installed.
Water pitcher and wide bristle brush for cleaniogde cage
Jackets, hats, gloves or other protective clotm@ppropriate for the weather conditions
First aid kit
Personal flotation devices (one per person)
Survival Suits — yellow (1 hr protection) and orar{@/2 hr protection) -as appropriate
Profiler enclosure key
Boat Anchor(s)
Key for boat ramp during off-season
Zooplankton tow net — 63 pm

Sample collection procedure
At Laboratory
. Prepare and label all required sampling containers.
. Complete basic information on the chain of cust@@@C) forms.
. Update the YSI 6600 file names using the format XXPDYY, where XX denotes
the field sampling program identification (e.g. &1C, RC, etc), MM denotes the
month, DD denotes the day and YY denotes the year.

. Notify laboratories about the sampling event arftedale sample pickup.
. Assemble the sampling equipment and load intorthekt
. Calibrate the sonde.
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Sampling on Standley L ake
Van Dorn Bottle

The Van Dorn bottle provides a means of collectiager samples at selected depths
below the surface. It is made of an open-endedipleginder that is attached to a
rope, and lowered to any desired depth.

Each end of the cylinder is fitted with a rubbeven The Van Dorn bottle is
attached to the length of rope, marked in 0.1 memments, with the covers pulled
out and attached to the trigger device.

The depth of the lake is determined using the sofide bottle is lowered to a depth
one meter above the bottom of the lake.

A metal weight called a "messenger” is attachdtieaope above the bottle. The
water sample is taken by dropping a weighted “meg=e down the rope. When the
weight hits the triggering device on the upper \2an bottle, the catch releases the
rubber end covers. The two covers are pulled tegethd seal off the ends.

When the bottle has been closed, it is pulled ¢ostirface.

Water samples from the Van Dorn bottle are transéeto the appropriate sample
containers.

The Van Dorn sampler has a four liter capacitythéf volume of sample required is
greater than the Van Dorn sampler can hold, melaimple volumes can be
collected and combined in the churn. The churndmatn spigot should be rinsed
out with new sample water prior to sample collettio order to prevent cross-
contamination from prior samples. Once the chwmtains enough sample, it is
thoroughly mixed and the sample is dispensed mgae¢quired sample containers.
Sample containers are labeled with sample locatiate and time of sample
collection and the sampler’s initials. The labdebgld indicate any preservative in
the sample container.

Full sample containers are placed in coolers veighpacks until they are returned to
the laboratory.

PZ Tube Sampler

The PZ (photic zone) sampler is used to samplduarcoof water from the surface
of the lake to the depth of the photic zone. Rhobine is defined as twice the secchi
depth. The PZ sampler is comprised of a churn saeplitter connected to a
polypropylene tube equipped with a quick releaseeator on one end and a check
valve on the other end.

Measure the secchi depth through the floor potherpontoon boat. Do not wear
sunglasses. Record data in the logbook.

Hook up the quick release connector end of the toltee churn.

The tube is marked in 0.5 meter lengths. Loweretie of the tube with the check
valve into the water until it is at the depth oé gbhotic zone.

Pull the tube up out of the water and hold the witd the check valve upside-down
at a height over your head, until the tube dramsrdto floor level, then quickly

drop the check-valve end of the tube back intontheer vertically to the depth of the
photic zone. The water entering the end of the twuitl push the air bubble and
prior sample into the churn as the tube is lowénealthe water. Use the first
collected volume of sample to rinse the tube angrchWaste the sample back to
the lake. Start collecting the second volume aiga.
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. Repeat step 7.4.2.5 until sufficient quantity ahgée has been collected in the
churn. The capacity of the churn is 12 liters.

. Once the churn contains enough sample, it is tlghgumixed and the sample is
dispensed into the required sample containers.

. Sample containers are labeled with sample locatiate and time of sample location
and the sampler’s initials. The label should iatkcany preservative in the sample
container.

. Sample containers are placed in a cooler with &g until they are returned to the
laboratory.

Surface Sampling

. Surface sampling is accomplished through the fpmot of the pontoon boat.
Sample containers are dipped into the water uuititd collect samples.

. Sample containers are labeled with sample locatiate and time of sample

collection and the sampler’s initials. The ladebsld indicate any preservative in
the sample container.

. Sample containers are placed in a cooler with &k until they are returned to the
laboratory.

Zooplankton Tows

. Zooplankton samples are collected at SL-10 usi&g am tow net.

. A vertical tow sampling methodology involves lowegithe tow net to the bottom of the
lake and retrieving it at a slow speed of approxatyaone foot per second up to the surface.

. The zooplankton collected in the net are washerlar250 mL sample bottle using multiple

DI water rinses to ensure all organisms in theanetiransferred to the sample container.
The final volume in the bottle is not required ®donsistent.
. The sample depth is recorded on the sample bdbthg avith date and location.

SL — AQUATIC INVASIVE SPECIES MANAGEMENT

Eurasian Watermilfoil

Eurasian Watermilfoil (“EWM”) Myriophyllum spicatum Lis a non-native, aquatic, noxious weed that
grows rapidly and to a depth of 35 feet. EWM gramvdense mats that severely interfere with recveadnd
has been known to provide a substrate for bluergadgme growth. Blue-green algae blooms can uléipat
cause taste and odor events in drinking water WM was first observed in Standley Lake in
1998. It was positively identified in 2000.

Eurasian milfoil weevils have been stocked in tiel(on the west side) on three occasions from 2004
through 2006. The weevil larva bore into the stérie milfoil which damages the plant. If an adelgua
weevil population can be sustained at Standley | tieeweevils may be able to control the spreatief
milfoil. Annual surveys of weevil populations inet lake are performed by contractors.

In 2007 the SLC initiated a pilot study on Standleke using two solar pond aerators to investitjate
theory that continuous aeration will oxidize thdisgent and deprive the milfoil of nutrients. Saewivere
collected and analyzed for nutrients to assesgemtitreduction at the aerator sites compared terctites in
the lake. The solar aerators were removed ingheff2009. The results of the study were incaside as
there was an overall reduction in milfoil growtlidbghout the lake in 2009.
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Bathymetric studies are performed on Standley ldakeng the early summer for mapping the submerged
aquatic vegetation in order to assess milfoil gloand the effectiveness of the remedies.

Zebra and Quagga Mussels

Zebra and quagga mussels are non-native, aquaéisive species that are introduced to new wateiebod
by the unintentional transfer of organisms fromrdasted water body via boats or fishing bait. At
mussels cause serious damage to the ecosysterasatidim costly control procedures for drinking erat
treatment facilities. Both zebra and quagga massete discovered in 2008 in a few of Coloradd®$a
Prevention of aquatic mussel infestation is kegrtutecting Standley Lake. An intensive boat inspacand
decontamination program was initiated in 2008 tutgut the lake from new invasive species. No ligeadic
baits are allowed at Standley Lake.

Standley Lake is monitored for aquatic musselsyetweo weeks using the zooplankton tow procedure
described previously. The tows are performedeatake inlets, SL-10, and the boat ramp/outlet.area
Several invasive species have a planktonic lifgesend sampling with the plankton nets will provedely
warning of infestation. Substrate samplers areemgof a float, rope, plastic plates and an analaght.
A plate is located at every 10 feet of depth friwa surface to the bottom of the lake at variouatioos.
The plates and ropes are checked every two weelsjt@mtic mussel growth. A plate or rope thatddikk
sand paper will be scraped and examined under itr@soope for veligers (zebra or quagga musseh&rv
All the tow net sites have a substrate samplertéatian the same place for comparison.

Shoreline surveys are performed when the watet ie& the lowest for the year. A shoreline syrve

consists of walking the shoreline by the boat raamg outlet area looking for adult mussels attacbexthy
hard substrate.

45



WQ Monitoring Plan
April 2011

DATA MANAGEMENT AND REPORTING

The City of Westminster is responsible for admiaitibn of the Tribal database used jointly by thOMBA
partners. The database is commonly referred toea8-City database which is used for archival of
monitoring data collected for all programs detailethis document except the lake profile datae TBA
partners have access to the system via an inteosésite.

The City of Westminster logs in all samples cobecby the various sampling teams. The coordinated
sample creation effort reduces interpretation sramd subsequent reporting inconsistencies. Eagh |
partner is responsible for analytical results efantheir assigned analyses into the Tribal databa
Personnel are encouraged to document any changesviously saved analytical data in the Tribakeys
On a quarterly basis, a peer review team, compo$atileast one representative from each of thé,SL
meets to evaluate the data and identify possiloteseor data anomalies. Each city makes correstionhe
database and submits a final version of the dakee Tribal database is current to within six months

Data results from this program, along with othgroming requirements as stated in the Joint Agreeg vl
be reported to the Colorado Water Quality Controfnthission on an annual basis. Only data collected
during the normal sampling schedule is includeth@annual report. The data is reported in tatadalr
graphic formats. Data interpretation is not pathe annual Clear Creek Watershed Agreement report
however, trends are identified for key trophicssgparameters.

Each laboratory must retain all records (i.e. fieddebooks and logs, instrument logs, bench sheets,
instrument printouts, electronic data files, chaficustody forms, etc.) pertaining to the monitgrin
programs until the SLC IGA representatives joinitiywriting, authorize disposal of the records.

The periods of record for monitoring data are sunmed in the following table:

Program Period of Record  Available Format
Clear Creek Grabs 1994 — 2001 MS Access/Excel
2002 — current Tribal

Clear Creek Grabs - EPA Metals Data 1994 — currentMS Excel

Clear Creek Autosamplers Ambient 2006 —current  bdlri

Clear Creek Autosamplers Event 2006 — current Triba
Standley Lake Tributaries — grabs and988 — 2001 MS Access/Excel
autosamplers (includes data for the

program formerly called Clear Creek 2002 - current Tribal

Canals)

Standley Lake 1988 — 2001 MS Access/Excel

2002 - current Tribal

Table Notes: The 3-City Tribal database contahlmssphorus data from 1999-current, all Thornton ¢tatian
2001-current and all Westminster data from 2002enr
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