BIG DRY CREEK

Big Dry Creek Watershed Association Regulation 85 Nutrient Monitoring

Version 1.0. February 26, 2013
Instream Monitoring Requirements to Comply with Regulation 85

In accordance with the Nutrients Management Control Regulation (5 CCR 1002-85), the City
and County of Broomfield, the City of Westminster and the City of Northglenn are required to
conduct a monitoring program to characterize the load of nutrients in their discharges to Big Dry
Creek, as well as concentrations in the receiving water above the discharge, and the load of
nutrients at selected locations in the rivers and streams below the discharge. These entities have
chosen to participate in collaborative watershed-based nutrient monitoring, building upon the on-
going Big Dry Creek Watershed Monitoring Program that has been in place for many years.
Although each municipal wastewater treatment plant (WWTP) will continue to monitor its
discharge independently, the instream monitoring program will be conducted jointly, as
described below. The sample collection and analysis procedures will be conducted in
accordance with the Cooperative Sampling and Analysis Plan for the Mainstem of Big Dry
Creek, Monitoring Conducted by the City and County of Broomfield, City of Westminster, City of
Northglenn and the City of Thornton (last updated February 2013). Data collected through this
program (referred to hereafter as the Big Dry Creek SAP) are maintained and evaluated as part of
the annual activities of the Big Dry Creek Watershed Association.

Instream Monitoring Program

Table 1 and Map 1 identify the instream monitoring locations upstream and downstream of each
permitted WWTP. Table 2 documents the constituents that will be monitored for purposes of
compliance with Regulation 85, and Table 3 documents the analytical procedures, detection
limits and laboratory that will be conducting the analysis. Table 4 describes the locations of two
USGS gages on Big Dry Creek. Attachment 1 provides latitude and longitude for the monitoring
locations shown on Map 1.

Total Nitrogen will be calculated based on the sum of TKN and NO3/NO, analytical results.

Data measured between the Method Detection Limit (MDL) and the lab Practical Quantitation
Limit (PQL) will be flagged as “J” qualified data.

See the Big Dry Creek SAP for additional information on sampling and laboratory procedures.
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Table 1. Municipal Wastewater Discharges to Big Dry Creek and Upstream/Downstream
Monitoring Locations

Stream Gage Locations Instream Water Quality
Permitted Monitoring Locations
Facility & CDPS Flow (Approx. Distances Upstream & | (Approx. Distances Upstream
Permit Number (mgd) Downstream of Discharges) & Downstream of Discharges)
Upstream Downstream Upstream Downstream
City & Co. of USGS
Broomfield 12.0 06720820 N/AL2 (fgg%?t) ( fig%'%)
(CO-0026409) (8,980 ft) ’ ’
City of Westminster
Westminster 11.9 WWTP Gage® N/AM ( f %%?t) (Zbgge(’)'%)
(CO-0024171) (600 ft) ’ :
City of Northglenn 6.5 152" Ave.? 06%2(?9890 bdc4.5 bdc6.0
(CO-0036757)* (18,000 ft) (= 10 miles)* (14,100 ft) | (= 10 miles)*

Y'N/A = USGS gages are not located below these locations; however, instantaneous flow measurements are
completed at the downstsream water quality sampling locations, unless precluded by safety considerations. For
Broomfield, the closest downstream gage is Northern Colorado Water Conservancy District’s (NCWCD’s)
“Westminster WWTP Gage”; however it is located below the Bull Canal diversion and is of limited value for
estimating flows downstream of Broomfield. Similarly, the closest downstream gage below Westminster’s
discharge is NCWCD’s “Thorncreek Golf Course” gage; however, it is located below the German Ditch diversion.
See Map 1 for these gage locations. For these reasons, Broomfield and Westminster will rely on instream flow
measurements at bdc2.0 and bdc3.0, respectively, unless data cannot be collected for safety reasons. In such cases,
the NCWCD gages will be used as supplemental flow information.

2 NCWCD gages used for water rights administration related to Broomfield’s Wastewater Reuse Program became
operational during 2012. A rating curve is completed twice a year for these locations.

®City of Northglenn typically discharges to Bull Canal instead of to the main stem of Big Dry Creek.

*Although bdc5.0 is the closest downstream water quality monitoring location below the Northglenn discharge, the
City of Northglenn has chosen bdc6.0 and the USGS gage to represent conditions downstream of the Northglenn
WWTP discharge due to the proximity of bdc6.0 to the closest downstream USGS gage.

Table 2. Descriptions of Instream Monitoring Locations and Analytes Monitored for
Nutrient Compliance

Data Type Flow® Water Quality Analytes Monitored
(Grab Samples) Under Reg. 85
Monitoring Frequency Monthly Monthly
Site # Location
1.5 | 120th and Big Dry Creek X X TP, TKN, NO3/NO2, Flow
2.0 | 128th and Big Dry Creek X X TP, TKN, NO3/NO2, Flow
3.0 | 1-25 and Big Dry Creek X X TP, TKN, NO3/NO2, Flow
4.5 | York St. and Big Dry Creek N/A? X TP, TKN, NO3/NO2
6.0 | Weld County Road 23 N/A? X TP, TKN, NO3/NO2, Flow

Safety of field personnel must be considered prior to instream flow measurements. High flows, ice, and other
safety factors may preclude flow measurements.

*Water quality sampling is conducted from a bridge at bdc4.5 and bdc6.0. Flow monitoring is not conducted at
these locations due to private property constraints.
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Table 3. Analytical Methods for Reg. 85 Analytes

Method
Field/Lab Detection
Analyte/Parameter Procedure Limit Frequency Laboratory
Westminster
Nitrogen, NO,/NO; EPA 353.2 0.02 mg/L Monthly WWTP
Westminster
Nitrogen, Total Kjeldahl EPA 351.2 0.1 mg/L Monthly WWTP
Westminster
Phosphorus, Total EPA 365.1 0.01 mg/L Monthly WWTP
Instantaneous Flow® Flow Meter 1 cfs Monthly Field; City Staff

TInstantaneous flow monitoring is conducted when field conditions allow safe access.

Table 4. USGS Stream Gages on Big Dry Creek

USGS 06720820 BIG DRY CREEK AT
WESTMINSTER, CO

USGS 06720990 BIG DRY CREEK AT
MOUTH NEAR FORT LUPTON, CO

LOCATION LOCATION

Latitude 39°54'20", Longitude 105°02'04" | Latitude 40°04'09", Longitude 104°49'52"
NAD27 NAD27

Adams County, Colorado, Hydrologic Unit | Weld County, Colorado, Hydrologic Unit
10190003 10190003

DRAINAGE AREA

DRAINAGE AREA

43.8 square miles

107 square miles

GAGE

GAGE

Datum of gage is 5,215. feet above sea level
NGVD29

Datum of gage is 4,900 feet above sea level
NGVD29

AVALABLE DATA:

AVAILABLE DATA:

Data Type | Begin Date End Date Data Type | Begin Date | End Date
Real-time | This is a real-time site Real-time | This is a real-time site
Daily 7/24/1987 On-going Daily 10/1/1991 On-going
streamflow streamflow

Flow Monitoring Summary

Several different sources of flow monitoring are available above and below discharges to Big
Dry Creek as shown in Tables 1 and 2 on Map 1. These include:

¢ Instantaneous flow measurements by field staff at water quality monitoring locations
except at bdc4.5 and bdc6.0, provided that field conditions enable safe access. The sixth-
tenths depth method (0.6 method) is followed to obtain and calculate streamflow

measurements.

Prepared: February 26, 2013
Last Updated:

Big Dry Creek Watershed Association
Page 3


http://nwis.waterdata.usgs.gov/nwis/uv?site_no=06720820
http://waterdata.usgs.gov/nwis/uv?site_no=06720990
http://nwis.waterdata.usgs.gov/nwis/discharge/?site_no=06720820
http://nwis.waterdata.usgs.gov/nwis/discharge/?site_no=06720820
http://waterdata.usgs.gov/nwis/discharge/?site_no=06720990
http://waterdata.usgs.gov/nwis/discharge/?site_no=06720990

e USGS 06720820 (Big Dry Creek at Westminster), which provides real-time monitoring
data, as summarized in Table 4. The downstream USGS Gage (06720990, Big Dry
Creek at Mouth Near Fort Lupton) is of limited value for purposes of these nutrient
monitoring requirements. It is located approximately 10 miles downstream of the
Northglenn discharge, and multiple ditch diversions and agricultural return flows occur
between Northglenn discharge and this gage.

e Stream gages installed by Northern Colorado Water Conservancy District and the City of
Broomfield. Some of these gages (Westminster WWTP, 152" Ave., and possibly the
Sack gage) are expected to be useful for purposes of Regulation 85 monitoring. As
noted in Table 1, the Westminster WWTP gage and the Thorncreek Golf Course gage
are located below significant ditch diversions; therefore, the usefulness of these two
gages is limited, although they may provide supplementary information. (The
Westminster WWTP gage is useful for upstream monitoring for Westminster, but is of
limited value for purposes of downstream monitoring for the Broomfield WWTP.)

The most representative and reliable flow monitoring data source available during the water
quality sampling event will be used for purposes of annual reporting to the Division.

Data Quality Requirements

The Big Dry Creek SAP is publically available on the Big Dry Creek Watershed Association
website (www.bigdrycreek.org). This plan describes sampling methods, analytical methods,
method detection limits, the field condition and physical parameters recorded at each sampling
event, and describes the quality control and quality assurance protocols. Field duplicates for
TKN, NO2/NO3 and TP will be collected on a quarterly basis (March, June, September,
December) and field blanks will be analyzed semi-annually (March, September).

Data Management and Reporting

Data collected as part of the instream monitoring program will be entered into the Big Dry Creek
Watershed Association database and reviewed by the BDCWA Board of Directors in
February/March of each year. The instream concentration of total nitrogen will be calculated
(TKN + NO3/NO,) and stored in the database, along with the instream total nitrogen and total
phosphorus load calculation results. Monthly loads will be tabulated and provided to each
WWTP for annual submittal to the Division along with effluent monitoring from the WWTPs.

Data collected to support nutrient monitoring requirements under Regulation 85 shall be
submitted to the Division by April 15th of each year by each municipal CDPS permittee
participating in the watershed-based monitoring program. The submission shall include
geographic location of sampling, CDPS permit numbers, name and identification of the stream
flow monitoring locations.

C:\Users\jclary\Desktop\BigDryCreekMonitoringPlan 2-25-13.docx
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Attachment 1. Latitude/Longitude for Big Dry Creek Monitoring Locations
(Note: Table 1 identifies specific locations that will be included as part of reporting under

Regulation 85.)

Site Latitude Longitude
Instream Monitoring Locations (NAD 83)
BDC 0.5 39°52' 36" N 105° 4' 50" W
BDC 1.0 39°54'3" N 105° 2' 45" W
BDC 1.5 39°54'51" N 105°1'39"W
BDC 2.0 39°55'41" N 105°0' 37" W
BDC 3.0 39°56' 14" N 104° 59' 15" W
BDC 4.5 39°58'45" N 104° 57' 23" W
BDC 5.0 40°0'54" N 104°54' 37" W
BDC 6.0 40°2'37"N 104° 50' 57" W
WWTP Discharge Locations (NAD 83)
Broomfield WWTP 39°55'13" N 105°1'18"W
Westminster WWTP 39°56'1" N 104° 59' 44" W
Northglenn WWTP 40°0" 44" N 104° 55' 25" W
Northern Colorado Water Conservancy Gages (NAD 83)
Westminster WWTP 39° 56' 2" N 104° 59'49" W
Thorncreek Golf Course 39°56'33"N 104° 58' 49" W
152™ Avenue 39°58' 21" N 104° 57' 56" W
Sack’s Property 40° 0' 20" N 104° 55' 39" W
USGS Gages (NAD 27)
USGS 06720820 Big Dry Creek at Westminster, CO 39°54' 20" N 105° 02' 04" W
USGS 06720990 Big Dry Creek at Mouth Near Fort Lupton,
CO 40° 04' 09" N 104° 49' 52" W
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