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1 Introduction 

1.1 Background 

The U.S. Environmental Protection Agency (EPA) issued the Municipality of Anchorage (MOA) 

and the Alaska Department of Transportation and Public Facilities (ADOT&PF) a Municipal 

Separate Storm Sewer System (MS4) permit under the National Pollutant Discharge Elimination 

System (NPDES) in 1999.  The permit is now administered under the Alaska Pollutant Discharge 

Elimination System (APDES).  To meet the requirements of the permit, MOA initiated a dry 

weather screening program in 1999 to identify the potential illicit discharges to the MS4 and 

conducted this program during the dry season each year through 2009.   

EPA re-issued the permit prior to the state receiving delegation to operate the NPDES program.  

The state soon took over operation of the re-issued permit, now an APDES MS4 permit.  The 

permit became effective February 1, 2010.  The permit continues the requirement of dry weather 

screening and subsequent follow-up actions to identify illicit discharges and associated pollutants 

from the MS4. 

1.2 Program Definition  

Dry weather screening is conducted to identify illicit discharges to the MS4 within the MOA.  

Illicit discharges to the MS4 can introduce pollutants from industrial process wastewater, 

domestic wastewater, or car wash wastewater inadvertently connected to the system.  The first 

step to eliminating these discharges is to identify them.  Flow from storm drains during dry 

weather in most municipalities is an indicator of improper discharges to the MS4. To identify 

potential illicit discharges, screening techniques are used to ascertain gross differences in 

pollutant concentrations from those that would not normally be associated with clean 

stormwater.  Guidance on illicit discharge screening identifies a list of 15 indicator parameters 

that can be used to confirm the presence of illicit discharges, noting that generally only 3 to 5 of 

these parameters need to be used to characterize the discharge for subsequent identification and 

elimination of the discharge (CWP and Pitt, 2004).   

1.3 Screening Program 

The APDES permit requires MOA to sample flow from at least 15 stormwater outfalls and to 

have an additional 30 outfalls prioritized each year for sampling as alternate sites, should an 

outfall be dry.  The permit also requires that outfalls be geographically dispersed and represent 

all major land uses with in the municipality.  The permit specifies screening for seven parameters 

including: pH, total chlorine, detergents, total copper, total phenol, fecal coliform, and turbidity.  

Benchmark or threshold exceedances are used to trigger further action and provide information 

to support that action.  Thresholds are not necessarily based on exceedances of drinking water 

quality standards. 
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2 Explanation of Data Submittal Elements 

This report is divided into the following elements: 

• Summary information about the field phase of the project including a project summary, 

variations from the project design, notable field observations, and data validation 

summary. 

• Tabular summaries of the data are presented with brief descriptions 

• References 

• Sample analysis results and other primary documentation are contained in appendices. 

3 Project Summary 

3.1 Sampling Location Selection 

Dry weather screening sampling locations were selected in a semi-systematic way.  Twelve 

watersheds were identified for inclusion in this study (MOA, 2011).  The method established for 

ranking these watersheds takes into consideration many attributes of the watershed.  These 

include; outfalls that discharge to an impaired water body, evidence of contamination in the past 

three years, percentage of impervious cover, and the proportion of commercial/industrial land 

uses (including schools and parks).  Over the duration of the permit, qualifying outfalls 

representing a variety of land uses in all 12 watersheds will be sampled.   

To prioritize the target watersheds for this permit cycle, the 12 watersheds were ranked using the 

criteria and scoring system provided below.  Three watersheds are selected for sampling during a 

single year.  The ranking system will be used for the duration of the permit cycle to determine 

which watersheds are examined during a given year.  During the first year (2011) of the 

sampling effort the top three watersheds were studied; during the second year (2012), those 

ranked 3-6 were studied; and so on throughout the permit cycle.   

The criteria used for ranking watersheds are described in the following six-step process: 

1. Does the watershed drain to a Category 4 water body (water body with a Total Maximum 

Daily Load (TMDL) in place, an active pollution control program, or impaired by something 

other than a pollutant (i.e. channelization)) or a Category 5 water body (polluted water body 

that has no TMDL in place, but requires TMDLs or pollution control plan) for one of the 

pollutants of concern (POCs)? 

a. If no, assign 1 point to the watershed. 

b. If yes, assign 5 points to the watershed. 

2. Calculate the number of outfalls with threshold exceedances over the 2007 to 2009 period 

divided by the number of outfalls sampled in that watershed over the three year period, and 

compare to table below for point assignments.  If an outfall had exceedances for 2 or more 

POCs on the same date, count each exceedance. 
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% of outfalls sampled with 

threshold exceedances Points 

>90 20 

80-89 18 

70-99 16 

60-69 14 

50-59 12 

40-49 10 

30-39 8 

20-29 6 

10-19 4 

1-9 2 

0 0 

3. Assign points to the watersheds based on the relative impervious area based on the 2003 GIS 

layers within the Anchorage bowl, Eagle River, and Girdwood areas as listed in the table 

below: 

% Impervious Area Points 

>90 5 

70-89 4 

50-69 3 

<50 1 

4. Assign points to the watershed based on the percent of commercial and industrial land uses 

based on GIS zoning layers within the Anchorage bowl, Eagle River, and Girdwood areas as 

listed in the table below: 

C/I% Points 

>80 6 

60-79 5 

40-59 4 

20-39 3 

<20 2 

5. Add the points for each watershed. 

6. Rank the watersheds from highest to lowest.   
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Using the above criteria, the 12 watersheds were scored and ranked as shown in Table 1. 

Table 1. Criteria scores and ranking of watersheds. Bold indicates watersheds sampled in 2012. 

Rank Watershed Category 4 or 

5 Water Body 

Percent 

Exceedances 

Impervious 

Area 

Commercial 

Industrial 

Total 

Score 

1 Fish Cr. 5 20 3 2 30 

2 Campbell Cr. 5 18 1 2 26 

3 Eagle River 5 16 1 2 24 

4 Ship Cr. 5 14 1 2 22 

5 Chester Cr. 5 12 1 2 20 

6 Furrow Cr. 5 0 1 2 8 

6 Rabbit Cr. 5 0 1 2 8 

8 Mirror Cr. 1 0 1 2 4 

8 Peters Cr. 1 0 1 2 4 

8 Hood Cr. 1 0 1 2 4 

8 Potter Cr. 1 0 1 2 4 

8 Glacier Cr. 1 0 1 2 4 

 

To identify the five outfalls within each of the three watersheds, the following procedures were 

used:  

1. Outfalls that did not both 1) fit the definition of outfall provided at 40 CFR 122.25(b)(9) and 

2) are owned by the Municipality of Anchorage or ADOT & PF were eliminated from 

consideration.  Outfalls fitting these criteria were preliminarily identified from the MOA and 

ADOT’s storm sewer inventory and mapping before field mobilization.  Samples from 

privately owned pipes or ditches or from pipes that convey streamflow were not considered 

part of the dry weather screening program.   

2. The list of complaints received by MOA in the previous year that involve discharges from 

the MS4 was examined.  Within each watershed to be sampled, outfalls directly associated 

with these complaints were targeted for sampling.  No complaints were provided for the 

previous year for the watersheds examined during the 2012 sampling effort. 

3. Each of the three watersheds was divided approximately in half (an upper watershed and a 

lower watershed).  Since no complaint outfalls could be targeted, outfalls were added 

beginning at the mouth of the lower half of the watershed and at the beginning of the upper 

half of the watershed until five sample sites were identified in the watershed.  These were the 

primary sampling sites within that watershed.  Ten alternate outfall sites were identified (five 

in the lower and five in the upper watershed).  An alternate site was sampled when a primary 

site could not be sampled.   

The intent was to sample five outfalls in each watershed; however, the Furrow Creek watershed 

had only four flowing outfalls that could be identified.  Additional alternate outfalls were 
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selected in the Chester Creek and Ship Creek watersheds and one of these additional outfalls was 

sampled in the Chester Creek watershed to bring the total to 15 outfalls sampled in 2012. 

3.2  Outfall Sample Locations 

Using GIS, sampling sites were identified before going into the field to collect data. The field 

team performed a watersheds reconnaissance trip to verify the GIS data and to ensure the outfalls 

were otherwise suitable for sampling (safe access, flowing water, etc.).  Notes recorded during 

the reconnaissance trip were recorded in a field log book (Appendix B).  

Table 2 lists the outfalls that were investigated in each of the three watersheds.  Outfall numbers 

in parenthesis are those selected as primary outfalls for sampling. The bold outfall numbers in 

the table indicate outfalls that were sampled.  Outfall numbers that are underlined are sites that 

were visited, but had no flowing water.  Maps of the three watersheds and the outfalls 

investigated are found in Appendix A. 

 

Table 2.  Sampling Site Locations 

Watershed Outfall 

Number 

Latitude Longitude Location Description 

Chester Creek CHS 419-6
 

N 61.20622 W 149.92585 Near Woodworth Circle and coastal trail 

Chester Creek (CHS 117-1) N 61.20280 W 149.91663 Near Hillcrest Drive overlook 

Chester Creek CHS 244-2 N 61.20391 W 149.90611 
Near parking lot on Spenard Rd. at 

Chester Creek 

Chester Creek CHS 489-1 N 61.20341 W 149.88641 Near West 20
th

 along bike trail 

Chester Creek (CHS 489-2) N 61.20343 W 149.88704 Near community garden just west of C St. 

Chester Creek (CHS 499-1) N 61.20253 W 149.87583 Near SW corner of Sullivan Arena lot 

Chester Creek CHS 25-1 N 61.20145 W 149.86553 South of Juneau St. and East 20
th

  

Chester Creek (CHS 86-1) N 61.20158 W 149.86848 
West side of Glenn Hwy. across from 

Breckenridge Dr. 

Chester Creek (CHS 314-23) N 61.20103 W 149.84574 Near end of Maplewood and 24
th

  

Chester Creek (CHS 509-12) N 61.19965 W 149.84118 North of East 24
th

  

Chester Creek (CHS 700-10) N 61.19096 W 149.82503 Near UAA Dr. across from Alumni Dr. 

Chester Creek CHS 323-1 N 61.18984 W 149.78626 
Near Emmanuel Dr. between Newcomb 

Dr. and Checkmate Dr. 

Chester Creek CHS 98-2 N 61.19174 W 149.78169 Near end of parking lot on 32
nd

 Ave. 

Chester Creek (CHS 647-26) N 61.18300 W 149.77163 Near Defiance St. and bike trail 

Chester Creek (CHS 236-1) N 61.18292 W 149.77221 Near Defiance St. and Jordan Circle 

Chester Creek (CHS 361-1) N 61.19634 W 149.76480 Near Baxter Rd. and Camrose St. 

Chester Creek CHS 321-1 N 61.19506 W 149.76666 
Near SW corner of Northern Light Blvd. 

and Baxter Rd. 

Chester Creek CHS 484-1 N 61.20158 W 149.86853 
“Black Sabbath” above culvert under 

Seward Hwy 

Furrow Creek (FUR 5) N 61.10596 W 149.88346 Near Mariner Dr and Johns Dr. 

Furrow Creek (FUR 24235) N 61.10855 W 149.87100 Near Greg Ln. and Division St. bike path 
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Watershed Outfall 

Number 

Latitude Longitude Location Description 

Furrow Creek (FUR 402) N 61.11274 W 149.83145 Near Alderwood Lp. And Woodway Dr. 

Furrow Creek (FUR 332) N 61.11239 W 149.83083 Near Woodway Dr. and Rushwood Circle 

Furrow Creek FUR 114-1 N 61.11221 W 149.81964 Outfall above Wagner St. culvert 

Ship Creek (SHP 81-79) N 61.22342 W 149.89125 
West of Railroad Corp. building parking 

lot, south side of creek 

Ship Creek (SHP 961) N 61.22357 W 149.88627 Near old Bridge restaurant 

Ship Creek SHP 550-2 N 61.22346 W 149.88545 Near Bridge restaurant under A St bridge  

Ship Creek (SHP 436-1) N 61.22398 W 149.88725 Near Whitney Rd and C St overpass 

Ship Creek (SHP 396-1) N 61.22359 W 149.88479 Near Bridge restaurant west of footbridge 

Ship Creek SHP 119-1 N 61.12970 W 149.95923 Near Ship Cr dam 

Ship Creek SHP 189-1 N 61.22305 W 149.85828 Near N. Post Rd and Viking Dr. 

Ship Creek (SHP 96-2) N 61.22447 W 149.84553 Near N. Sitka St. and Viking Dr. 

Ship Creek (SHP 245-1) N 61.22768 W 149.83267 Near Yakutat St at DiTamaso’s 

Ship Creek SHP 690 N 61.22955 W 149.82800 East of N. Reeve Blvd. 

Ship Creek SHP 728-1 N 61.22988 W 149.82772 East of N. Reeve Blvd. 

1) Sites in parenthesis ( ) are sites selected as primary sites.   

2) Bold font indicates outfalls that were sampled.  

3) Underlined font indicates outfalls that were dry at the time of sampling. 

4) Standard font indicates sites that were selected as alternates, but were not visited because the sample quota 

had been met.  

Note:  Additional Chester Creek sites were identified as primary targets to account for the lack of storm drains 

on Furrow Creek. 

3.3 Measured Parameters 

The 2011 QAPP called for laboratory testing of copper samples where previously copper was 

tested using a field test kit.  This change was made because HDR field scientists questioned if the 

field test kit for coppers was giving accurate results since every sample collected in the years 

prior to 2011 provided non-detect results.  The laboratory results for the 2011 field effort were 

all below the detection limit of the field test kits.  These results suggested that the kits may have 

been working properly, but the results were simply lower than the kit was designed to detect.   

Before field sampling began in 2012 HDR scientists submitted two deionized water samples 

spiked with a small amount of copper to SGS North America, Inc (SGS) in Anchorage.  This 

spiked deionized water was also tested with the copper field test kit.  The results from the 

laboratory samples were 78.8 µg/L (0.0788 ppm) and 75.8 µg/L (0.0758 ppm).  The result of the 

field test kit was between 0.05 ppm and 0.1 ppm.   

Similar concerns were raised about the accuracy of the phenols field test kit.  Solution could not 

be obtained to spike a sample for laboratory analysis, but a sample of deionized water was 

submitted to Analytica Group laboratories for phenols analysis.  The same deionized water was 

tested using the field test kit. The non-detect laboratory results (PQL of 0.061 mg/L) matched the 

non-detect results (<0.1 ppm) from the field test kit. 
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These results confirmed that the field test kits were providing accurate results although they are 

not as precise nor do they have detection limits as low as the laboratory analyses.  Due to these 

results the decision was made to continue using the phenols field test kit and resume using the 

copper field test kit as was done prior to the 2011 field sampling effort. 

Table 3 provides the screening parameters required by the permit and the thresholds that were 

used to compare outfall sample results.  The MOA Dry Weather Sampling Plan (MOA, 1999) 

established rationale for screening parameter thresholds.  Thresholds are established at 

concentrations sufficiently different from clean stormwater to detect potential illicit discharges.  

CWP and Pitt (2004) recommend benchmarks (thresholds) orders of magnitude higher than 

ambient stormwater quality to reduce the incidences of false positives.  Thresholds in Table 3 

were established based on available environmental data and field test kit specifications.  Values 

below the threshold are considered to be within an acceptable range for background 

concentrations.  Values at or above the threshold concentration for a parameter indicate that the 

parameter may be above background concentrations.  Outfalls with results that exceeded the 

threshold (or outside the pH range) for one or more of the pollutant indicators were targeted for 

follow-up action.   

Table 3. List of parameters and the methods and thresholds. 

Parameter Method
 
 Reporting Range Threshold 

pH pH test strips  0 - 14 STD ≤ 4 or ≥9 STD 

Total Chlorine 
LaMott Total Chlorine Octa-Slide Bar kit 

(3314) (EPA 330.5)  
0.1 - 6.0 mg/L ≥ 1.0 mg/L 

Detergents 

Hach model DE-1 Toluidine blue 

colorimetric (Analytical Chemistry Method 

#38-791) 

0.05 - 1 mg/L ≥ 1.0 mg/L 

Total Copper 
Zincon colorimetric 

(LaMOTTE


 EC-70 Code 3619) 
0.05 – 1.0 mg/L ≥ 1.0 mg/L 

Total Phenols 
LaMott 4 Amino Anti-Pyrene (4 AAP) 

colorimetric (SM 5530C) 
0.1 - 1 mg/L ≥ 0.5 mg/L 

Turbidity  Hach 2100P Turbidimeter 0.1 - 1,000 NTU ≥ 250 NTU 

Fecal Coliform Standard Methods  9222D 
1 col/100 mL – too 

numerous to count 

≥ 400 col/100 

mL 

3.4 Sample Collection Procedures 

3.4.1 Arrival at Sampling Site 

One two-person team conducted the field sampling no earlier than 48 hours after a storm event 

that created runoff in the MS4.  The National Weather Service Forecast website (NWS, 2012) 

was consulted to determine appropriate sample timing.  The field team conducted calibration and 

equipment blank analyses at the beginning of each day of dry weather sampling prior to entering 

the field.  This equipment blank analysis examined each test kit by testing deionized water 

provided by the laboratory.  The calibration and field test kit equipment blank data were recorded 

in the field data sheets and are provided in Appendix C.   The team took the following items into 

the field: an outfall list, site maps with outfall marked, calibrated pH meter, turbidity meter, field 
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sampling equipment, LaMOTTE


 and Hach water analysis kits, laboratory sample bottles, water 

analysis sampling protocols, digital camera, GPS unit, and field data sheets with guidelines. 

Upon arriving at the site, the team completed the General Information data collection as 

described on the back of the field form (Appendix C). Completed forms are also provided in 

Appendix C.   Additional information not included on data sheet was recorded in the field log 

book (Appendix B).   

3.4.2 Flow Analyses 

After the general site information was recorded, the field crew determined the outfall flow.  From 

a position of safety, the field crew used one of the methods described below; the method used 

was determined by site conditions.  Results of the flow analysis can be found in Table 4 in 

section 4.0. 

Primary method:  Measure the length of time required to fill 1 gallon of a calibrated bucket or a 

1-liter bottle using a stop watch.   

Secondary method (if the team member is unable to measure the flow): visually estimate the 

flow as one of the following: 

• Low - flow of water is not intense and moving very slowly 

• Medium - flow of water is moving at a moderate pace 

• High - flow of water is intense and moving very quickly 

3.4.3 Water Quality Sampling 

After measuring flow, pH was measured using the YSI 556.  The probe was placed directly into 

the outfall where the water was deep enough.  When the flow in the pipe was not deep enough to 

submerge the probe, a bucket was used to capture outfall water.  The outfall water was permitted 

to continue to flow into and out of the bucket while the pH probe was submerged. 

Once the pH measurement was collected, a grab sample of the water flowing out of the end of 

pipe was collected using a clean 1-liter HDPE plastic bottle.  This water was used for all of the 

field test kits.  After the field test kit sample was collected, the sample bottle for laboratory 

analysis of fecal coliform was filled directly from the outfall flow. 

After the water samples were collected, the field team recorded visual observations and 

measurements about the clarity of the water and its color.    

Using the water from the 1-liter bottle, the field crew measured total chlorine, detergents, 

turbidity, total phenols, and total copper with field kits as described on the back of the field data 

form (Appendix C).  Field measurements were recorded and compared against the thresholds 

described in section 3.3.   

The field crew conducted replicate sample analyses at a rate of at least 15% per day per 

parameter (once per day).  The field crew also collected replicate samples for the laboratory fecal 

coliform analysis at a rate of 15% per day per parameter (once per day).   
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3.5 Chain of Custody 

The chain of custody form was completed in the field by the field crew team leader for sample 

tracking.  The original form was delivered with the samples to SGS.  Copies of the chain of 

custody are provided in Appendix D and maintained at the HDR offices.   

3.6 Laboratory Sampling Parameters 

Fecal coliform samples were transported to SGS for analysis.  Fecal coliform was analyzed using 

standard method 9222D (Table 3).  The samples were collected in laboratory-provided sample 

bottles.  The project name, site ID, sample ID, sample date and time, and name of sampler were 

clearly marked on the sample container labels.  Samples were stored in a cooler with frozen gel 

ice and a temperature blank while in the field.  The samples were delivered to the laboratory 

within six hours to satisfy the short hold time of the fecal coliform samples. 

The field crew requested an expedited turn-around time for results from SGS.  This was needed 

to conduct necessary follow up sampling where thresholds were exceeded.  Follow-up tasks were 

planned to take place after the laboratory results were available to reduce the field effort.  To 

expedite the receipt of results, SGS provided the results through LabView. 

3.7 Deviation from the QAPP 

Private property, safe access and limitations with the GIS mapping were issues the 2011 field 

teams were faced with.  The QAPP has been updated in 2012 to account for the unavoidable 

deviations to the previous version of the QAPP.  The proposed revised version of the QAPP 

allows for sites to be passed over for sample consideration if the team could not access the 

outfall due to lack of safe access or private property concerns.  Although the GIS mapping for 

the watersheds in the Anchorage bowl tend to be more accurate than that for Eagle River there 

were still issues that the field team had to overcome.  The precise location and nature of a 

mapped outfall is not always provided in the GIS mapping.  For example, many outfalls drain 

into a culvert passing under a road, or are open drainage ditches.  Both of these conditions 

prevent the outfall from being considered for sampling.  The field team noted these conditions 

and moved to the next outfall.  Because of these allowances in the proposed revised 2012 QAPP 

there were no deviations from the QAPP in 2012.  

4 Results 

4.1 Field and Laboratory Results 

The results of 2012 dry weather screening in the three watersheds are provided in Table 4.  

Complete laboratory results are provided in Appendix E.  There was only one exceedance 

recorded during the 2012 sampling effort.  Fecal Coliform at Ship Creek outfall SHP 81-79 

exceeded the threshold set at 400 colonies/100 mL. See section 5.0 Discussion for follow-up 

actions and results.  No other site had an exceedance for any of the field or laboratory analytes. 
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Table 4.  Sample Results for Field Parameters and Laboratory Analyses 

Watershed Site ID Date 

Flow
1 

(gal/

min) 

pH 

Total 

Chlorine 

(mg/L) 

Detergents 

(mg/L) 

Total 

Phenols 

(mg/L) 

Turbidity 

(NTU) 

Total 

Copper 

(mg/L) 

Fecal 

Coliform 

(colonies/

100mL) 

Furrow 

Creek 

FUR 332 7/02/12 Low 8.00 <0.5 <0.05 <0.1 4.49 <0.05 10 

Furrow 

Creek 

FUR 402 7/02/12 3 7.00 <0.5 0.05 <0.1 2.79 <0.05 9 

Furrow 

Creek 

FUR 5 7/02/12 0.79 7.00 <0.5 <0.10 <0.1 5.88 <0.05 116 

Furrow 

Creek 

FUR 

24235 

7/02/12 0.75 7.00 <0.5 0.15 <0.1 2.28 <0.05 20 

Ship Creek SHP 96-2 7/18/12 11 7.00 <0.5 <0.05 <0.1 0.65 <0.05 0 

Ship Creek SHP  

396-1 
7/18/12 2.25 7.00 <0.5 0.125 <0.1 1.23 <0.05 0 

Ship Creek SHP 961 7/18/12 2.2 7.00 <0.5 0.50
2
 0.1 8.68 0.05 4 

Ship Creek SHP  

81-79 
7/18/12 1.58 7.00 <0.5 <0.05 <0.1 23.6 <0.05 76,400

3 

(754)
4
  

(29) 

Ship Creek SHP  

245-1 
7/18/12 3.5 8.50 <0.5 <0.05 <0.1 1.15 <0.05 4 

Chester 

Creek 

CHS  

484-1 
7/18/12 6 7.00 <0.5 <0.05 <0.1 42.6 <0.05 0 

Chester 

Creek 

CHS  

117-1 
7/18/12 Low 8.00 <0.5 <0.05 <0.1 2.36

 

 

<0.05 4 

Chester 

Creek 

CHS  

647-26 
7/18/12 Low 7.00 <0.5 0.10 <0.1 1.71 <0.05 143 

Chester 

Creek 

CHS  

509-12 
7/18/12 Low 7.00 <0.5 0.50 <0.1 0.28 <0.05 0 

Chester 

Creek 

CHS  

236-1 
7/18/12 Med. 6.00 <0.5 0.50 <0.1 1.00 <0.05 0 

Chester 

Creek 

CHS  

700-10 
7/18/12 High 8.00 <0.5 <0.05 <0.1 1.23 <0.05 0 

1) Flow measurements marked as “High”, “Medium” or “Low” were estimated because of outfall location and 

configuration. 

2) Italicized results are notably higher results than other sites, but are not exceedances. 

3) Bold results are threshold exceedances.  

4) Results in parenthesis are follow-up test results recorded on 7/25/12.  The second follow-up results is from 

the nearest accessible up-gradient manhole. 
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4.2 Quality Control and Quality Assurance 

Quality Control and Quality Assurance (QA/QC) procedures were followed according to the 

Monitoring, Evaluation, and Quality Assurance Plan (MOA, 2011).  The procedures included 

analytical checks (field replicates, equipment blanks), instrument calibration, and procedures to 

assess data for precision, accuracy, representativeness, comparability, and completeness.   

4.3 Data Validation 

Verification analyses for laboratory parameters were conducted by SGS.  The data review was 

focused on criteria for the following quality assurance (QA) and quality control (QC) parameters 

and their overall effects on the data: 

• Data validation 

• Sample handling (chain of custody) 

• Holding time compliance 

• Matrix spikes and matrix spike duplicates 

• Field replicate comparison 

Samples were taken from the water flowing from the storm drain outfall to avoid mixing with the 

stream water.  Field analyses met the sensitivities prescribed in the QAPP (MOA, 2011). 

Field replicate samples were taken at FUR 332 and SHP 245-1 to determine field precision and 

variability.  Results of the field duplicate samples are presented in Table 5. For the field test kits 

the QAPP calls for the actual difference between the primary and duplicate sample to be within 

the precision of the equipment used.  For the fecal coliform samples analyzed at the lab the 

QAPP calls for a relative percent difference (RPD) between the primary and duplicate samples to 

be within 60%.    

Table 5. Field Replicate Results. 

Parameter QAPP standard
 
 7/02/12 FUR 332 

actual difference 

7/18/12 SHP 245-1 

actual difference 

7/02/12 FUR 332 

RPD 

7/18/12 SHP 245-1 

RPD 

pH ± 0.2 pH units 0 pH units 0 pH units   

Total Chlorine 30% 0% 0%   

Detergents 30% 50% (0.1 mg/L) 0%   

Total Copper 30% 0% 0%   

Total Phenols 30% 0% 500% (<0.4 mg/L)   

Turbidity  ± 1 NTU  0.08 NTU 0.35 NTU   

Fecal Coliform 60 RPD   33% (4 colonies) 0% 

* The QAPP does not define a standard for Total Copper because samples were analyzed in a laboratory in 2011. 

30% was selected since the accuracy of the field test kit matches those of the other field test kits and 30 % was the 

precision for those kits. 

Most of the results for the primary and duplicate samples fall well within the QAPP standard. 

Two primary and duplicate sets did not fall within the standard range.  The actual percent 

difference for the FUR 332 detergents primary and duplicate samples is due to the very low 

results of the two samples; primary result of <0.1 (0.05 was used) and the duplicate sample 
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reading of 0.1.  The actual percent difference between the primary and duplicate phenols samples 

at SHP 245-1 are also due to the very low results; primary sample reading of <0.1 (0.05 was 

used) and a duplicate reading of <0.5 (0.25 was used). These large differences can be attributed 

to the very low readings and the precision of the field test kits.  All of the primary and duplicate 

readings are far below the thresholds for each parameter. 

The laboratory performing the fecal coliform analyses, SGS, is certified by the EPA and the 

Alaska Drinking Water Program and has an approved QA/QC program.  Analytical methods and 

testing procedures were in adherence with the QAPP (MOA, 2011), standard methods, and EPA-

approved protocols and guidelines.   

Sample custody was adequately maintained for the samples.  The coolers transporting the fecal 

coliform samples were held at temperatures of less than 10
o
C.  The holding times were met for 

all samples.   

All were determined to be valid. 

5 Discussion 

The results of the 2012 dry weather screening sampling effort support previous years’ sampling 

efforts (MOA 2008, 2009, 2011). Of the eight parameters tested at each of the 15 outfalls 

sampled, only one parameter at one outfall had a threshold exceedance. Fecal coliform at SHP 

81-79 was 76,400 colonies (fecal coliform threshold = 400 colonies) on July 18
th

.   

On the July 18
th

 visit, the SHP 81-79 outfall was far above the water level in the creek.  The 

outfall is in a section of Ship Creek that is within the tidally influenced zone in a popular fishing 

area (See Appendix F for photographs).  This outfall drains an area north of 4
th

 avenue near the 

railroad depot.  The results of the fecal coliform sample were received on July 23
rd

.  The 

exceedance was immediately reported to the MOA with a description of the location and follow 

up action was determined.  The follow up procedures decided upon included collecting a new 

sample from the outfall, and then collecting a sample from the first up-gradient manhole leading 

to the outfall.  The follow up sampling was conducted on July 25
th

 and when the team arrived on 

site, the outfall was found to be well under the water level due to a high tide.  The field team 

decided to locate the up-gradient manhole and sample there first, thus allowing the tide to go out 

and expose the outfall.  After the team successfully collected a sample from the manhole they 

returned to the outfall and were able to collect a sample. The stream bank material (glacial silt) 

around the outfall was thought to likely be the source of the fecal coliform and the high tide was 

thought to wash this material into the outfall.   The results from the follow up visit supported the 

assumption that the high fecal coliform count is likely due to the interaction of the tide and 

location of the outfall (in a highly trafficked area for recreation and animals).  The follow up 

sample from the outfall (754 colonies) was much lower than the initial sample (76,400 colonies), 

but was still well above the threshold (400 colonies).  The result (29 colonies) from the manhole 

(located about 300 meters from the outfall near the railroad depot parking lot) was well below 

the threshold.  No further action was taken.  

Two other sampling locations had moderately high fecal coliform colony counts, but both were 

well below the threshold.  FUR 5 had a result of 116 colonies while CHS 647-26 had a result of 

143 colonies.   
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Three sites (SHP 961, CHS 509-12 and CHS 236-1) had higher than normal detergents results.  

Each site had a result of 0.50 mg/L of detergents which is only half of the threshold, but is much 

higher than most other sites.  The next highest reading was 0.15 (FUR 24235) while most sites 

had non-detectable results (<0.05 mg/L). 

No follow up action was necessary for any site except SHP 81-79.  Fecal coliform continues to 

be the parameter that provides the most numerous notable results (exceedances or significantly 

higher results than other sites). 

Rabbit Creek, Mirror Creek and Peters Creek are the next three watersheds on the list for 2013 

dry weather screening.  These watersheds are in less developed areas and may not provide five 

outfalls each for screening.  The field team may have to move into Hood Creek, Potter Creek 

and/or Glacier Creek (the last three ranked watersheds) during the 2013 sampling effort in order 

to sample 15 outfalls.  Aside of allowing the field team to sample from more than three 

watersheds no changes to the QAPP are recommended for the 2013 field sampling effort. 
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Data Package 

 















































































OutfallID SampleTime WaterQualityAnalysisBy TimeSinceLastRainfall SizeOfLastRainfallEvent EndOfPipeDiameterFeet EndOfPipeDiameterInches

FUR332 15:30:00 ALENA GERLEK 3 or more days .25 18.00

FUR402 15:40:00 ALENA GERLECK 3 or more days .25 1

FUR5 11:30:00 ALENA GERLEK 3 or more days .25 18.00

FUR24235 12:30:00 ALENA GERLEK 3 or more days 0.25 18.00

SHP96-2 15:45:00 D. CAMPBELL 3 or more days 3

SHP396-1 15:20:00 ALENA GERLEK 3 or more days 3

SHP961 15:15:00 ZOE MEADE 3 or more days 3

SHP81-79 15:00:00 CINDY MILLIGAN 3 or more days 3

CHS484-1 16:10:00 A. GERLEK 3 or more days 24.00

CHS117-1 16:35:00 TOM GILL 3 or more days 24.00

CHS647-26 15:00:00 A. GERLEK 3 or more days 24.00

CHS509-12 15:47:00 DAN CAMPBELL 3 or more days 2

CHS236-1 15:06:00 ALENA GERLEK 3 or more days 18.00

CHS700-10 15:25:00 TOM GILL 3 or more days 12.00

SHP245-1 16:00:00 ALENA GERLEK 3 or more days 18.00



OutfallID DepthOfWaterInEOPInches WaterFlowingFromPipeOdors Floatables OilySheen SurfaceScum SoapySuds Debris

FUR332 4.00 Yes No False True False False False

FUR402 1.00 Yes No True False False False False

FUR5 0.25 Yes No False False False False True

FUR24235 No True False False False False

SHP96-2 2.00 Yes True False False False False

SHP396-1 Yes No True False False False False

SHP961 1.50 Yes No True False False False False

SHP81-79 1.00 Yes No True False False False False

CHS484-1 2.00 Yes Yes True False False False False

CHS117-1 1.00 Yes No False False False True False

CHS647-26 2.00 Yes No True False False False False

CHS509-12 4.00 Yes No True False False False False

CHS236-1 2.00 Yes No True False False False False

CHS700-10 9.00 Yes No True False False False False

SHP245-1 4.50 Yes No True False False False False



OutfallID OtherFloatables StructuralCondition FlowMeasurement FlowType Clarity BlankChlorine BlankDetergentBlankPhenols

FUR332 low/submerged <0.5 0.0 <0.1

FUR402 3 TRANSLUCENT <0.05 0.0 <0.1

FUR5 SMALL ORGANICS 0.79 TRANSLUCENT <0.5 0.0 <0.1

FUR24235

RUSTED OUT AND WATER 

LEAKING AROUND IT .75 TRANSLUCENT <0.5 0.0 <0.1

SHP96-2 11 TRANSUCENT <0.5 0.0 <0.1

SHP396-1

CULVERT BLOCKED BY 

METAL GRATE, WATER 

EXITS CULVERT ABOUT 1 

FOOT BACK THROUGH 

RUSTED CRACKS 2.25 TRANSLUCENT <0.5 0.0 <0.1

SHP961 2.2 TRANSLUCENT <0.5 0.0 <0.1

SHP81-79 1.58 Medium CLOUDY/MUDDY <0.5 0.0 <0.1

CHS484-1 6 Medium CLOUDY/MUDDY <0.5 0.0 <0.1

CHS117-1 Low TRANSLUCENT

CHS647-26 Low TRANSLUCENT <0.5 0.0 <0.1

CHS509-12 Low TRANSLUCENT <0.5 0.0 <0.1

CHS236-1 Medium TRANSLUCENT <0.5 0.0 <0.1

CHS700-10 High TRANSLUCENT <0.5 0.0 <0.1

SHP245-1 3.5 TRANSLUCENT <0.5 0.0 <0.1



OutfallID BlankTurbidityOutDupTurbidityOutBlankCopper DupCopper SamplePH SampleChlorine SampleDetergent SampleTurbidityOutSampleCopper LabFecalResult LabFecalDup

FUR332 4.49 4.57 <0.05 <0.05 8.00 <0.5 0.0 4.49 <0.05 10 14

FUR402 2.79 <0.05 7.00 <0.5 0.05 2.79 <0.05 9

FUR5 5.88 <0.05 7.00 <0.5 <0.1 5.88 <0.05 116

FUR24235 2.28 <0.05 7.00 <0.5 0.15 2.28 <0.05 20

SHP96-2 0.26 <0.05 7.00 <0.5 0.0 0.65 <0.05 0

SHP396-1 0.26 <0.05 7.00 <0.5 .125 1.23 <0.05 0

SHP961 0.26 <0.05 7.00 <0.5 0.5 8.68 .05 4

SHP81-79 0.26 <0.05 7.00 <0.5 0.0 23.60 <0.05 76400

CHS484-1 0.26 <0.05 7.00 <0.5 0.0 42.60 <0.05 0

CHS117-1 8.00 <0.5 0.0 2.36 <0.05 4

CHS647-26 0.26 <0.05 7.00 <0.5 0.1 1.71 <0.05 143

CHS509-12 0.26 <0.05 7.00 <0.5 0.5 0.28 <0.05 0

CHS236-1 0.26 <0.05 6.00 <0.5 0.5 1.00 <0.05 0

CHS700-10 0.26 <0.05 8.00 <0.5 0.0 1.23 <0.05 0

SHP245-1 0.26 1.50 <0.05 <0.05 8.50 <0.5 0.0 1.15 <0.05 4 4



 

 

 

 

 

 

Appendix F 

Outfall Sampling Site Photographs 

 

 

 

 

 

 

 

 

 

 

 



 

FUR 332 Outfall 

 

FUR 332 Drainage  



 

FUR 402 Outfall 

 

FUR 402 Drainage 



 

FUR 5 Outfall 

 

FUR 5 Drainage 



 

FUR 24235 Outfall 

 

FUR 24235 Drainage 

 



 

SHP 96-2 Outfall 

 

SHP 396-1 Outfall  

note: drain is rusted out and flowing through lower right corner 



 

SHP 396-1 (right) Outfall 

 

SHP 961 Outfall 



 

SHP 961 Outfall 

 

SHP 81-79 Outfall 

Note: Heavy mud load from tidal zone 



 

SHP 245-1 Outfall 

 

SHP 245-1 Drainage 



 

CHS 484-1 Outfall 

 

CHS 117-1 Outfall 



 

CHS 647-26 Outfall 

 

CHS 509-12 Outfall 

Note: Heavy rust in outfall 



 

CHS 236-1 Outfall 

Note: Bottom portion of outfall collar missing; Heavy orange flocculation 

  

CHS 700-10 Outfall and drainage 


