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1.0 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. To meet the requirements of the permit, the MOA Watershed 

Management Services (WMS) initiated a Dry Weather Screening (DWS) program to identify 

potential illicit discharges to the MS4. This program was conducted during the dry season 

(typically May through mid-July) each year through 2009. 

The EPA re-issued the permit in 2009 prior to the State of Alaska receiving primacy to operate 

the NPDES program. The re-issued permit became effective February 1, 2010, under the 

administration of the Alaska Department of Environmental Conservation (ADEC) as an Alaska 

Pollutant Discharge Elimination System (APDES) MS4 permit. ADEC reissued APDES Permit 

No. AKS052558, with revisions, on August 1, 2015, and August 1, 2020. The expiration date of 

the current permit is July 31, 2025. 

The APDES MS4 permit continues the requirement of dry weather screening and subsequent 

follow-up actions to identify illicit discharges and associated pollutants to the MS4. The 2023 

program was completed in accordance with the 2021 Monitoring, Evaluation, and Quality 

Assurance Plan (QAP; MOA 2021a). 

1.2 Problem Definition 
Section 3.5 of the MS4 permit requires that the MOA implement an illicit discharge management 

program to reduce the unauthorized and illegal discharge of pollutants to the MS4. An illicit 

discharge is defined as any discharge to a MS4 that is not entirely composed of stormwater.1 

Illicit discharges, such as those from industrial process wastewater, domestic wastewater, car 

wash water, and other sources, can inadvertently introduce pollutants both directly and indirectly 

to the storm sewer system. Flow from storm drain outfalls during dry weather is generally an 

indicator of illicit discharges to the MS4. 

1.3 Screening Program 
Dry weather screening is conducted to identify and eliminate illicit discharges to the MS4 within 

the MOA. To identify potential illicit discharges, approved field screening and laboratory testing 

methods are used to identify pollutant concentrations of known parameters typically found in the 

illicit discharges described in Section 1.2. 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 three to five of these parameters need to be used to characterize the 

discharge for subsequent identification and elimination of the discharge (CWP and Pitt 2004). 

 
1 Excepting any discharges authorized under an NPDES permit and discharges resulting from fire-fighting 
activities (40 Code of Federal Regulations [CFR] §122.26(b)(2)). 
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Section 3.5.4 of the MS4 permit establishes minimum requirements for the DWS program. The 

QAP for the MS4 permit monitoring programs includes the full DWS Monitoring Plan. The QAP, 

including the DWS program methodology, was updated in 2021 to comply with the re-issued 

permit (MOA 2021a). 

The MS4 permit requires the MOA to survey a minimum of 30 outfalls a year for illicit 

discharges. Surveyed outfalls must be geographically dispersed and represent all major land 

uses within the municipality. Monitoring of the following seven parameters must be conducted at 

outfalls where illicit discharges are suspected: pH; total chlorine; detergents; total copper; 

phenols; fecal coliform bacteria; and turbidity. Benchmark or threshold exceedances are used to 

trigger MOA investigative action and provide information to support that action. 

2.0 Project Summary 

2.1 Outfall Evaluation and Prioritization 
The QAP requires that outfalls from the MS4 be evaluated and scored for monitoring under the 

DWS program at the beginning of the 5-year permit cycle. The QAP contains the full 

methodology for evaluating and prioritizing outfalls (MOA 2021a). 

Before beginning field activities, HDR Engineering, Inc. (HDR) evaluated outfalls for suitability 

for inclusion in the DWS program in a geographic information system (GIS) using the MOA 

hydrography geodatabase (HGDB; MOA 2021b) and field observations on outfall condition and 

location made during previous years’ monitoring programs. GIS evaluation consisted of 

reviewing the outfalls and drainageway network within each subbasin of the MS4 as mapped 

within the HGDB. Outfalls were considered not suitable for monitoring under the DWS program 

if the subbasin is not drained by closed conveyances that are part of the MS4 infrastructure 

owned and maintained by MOA and/or ADOT&PF (i.e., the subbasin is drained only by open 

conveyances such as drainage ditches or surface runoff or the HGDB does not show a mapped 

network of closed conveyances within the subbasin); if a segment of piped stream is co-routed 

with the MS4 through the subbasin; or if the outfall is located below a road or other 

infrastructure. Review of previous years’ field observations identified additional outfalls that were 

excluded from the DWS program for reasons, including access constraints (private property, 

safety considerations), damage to the outfall that prevents monitoring or sampling, significant 

backwater flow into the outfall, the outfall is partially or fully submerged within a creek or 

waterbody, or inability to locate the outfall. 

Once outfalls suitable for inclusion in the DWS program were identified, HDR scored and 

prioritized them for monitoring. Outfalls were given a numerical score based on factors that may 

contribute to the likelihood of illicit discharges within the outfall’s contributing area (i.e., 

subbasin). The following datasets were used in GIS to score the outfalls according to the 

procedures in the QAP: 

• 2021 HGDB (MOA 2021b) 

• MOA zoning designations mapping (MOA 2021c) 
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• Urban impervious surface mapping from the National Land Cover Database (MRLC 

2016) 

• Previous threshold exceedances documented under the DWS program (MOA 2016b, 

2017, 2018, 2019, 2020, 2021d, 2022) 

• Previous reports to 2021 of illicit discharge investigated by WMS (MOA 2021e)2 

• Alaska 303(d) Impaired Waters List (ADEC 2020) 

HDR evaluated all 935 outfalls mapped in the HGDB for inclusion in the DWS program and 

determined 331 outfalls were suitable for monitoring under the DWS program and 7 would 

require field reconnaissance to confirm suitability for inclusion. An additional 14 outfalls that are 

not mapped in the HGDB but have been identified through GIS evaluation or field 

reconnaissance are also included. These 352 outfalls were scored and prioritized for the current 

5-year permit cycle. The results of the outfall prioritization are included in Appendix A. 

For the 2023 program, additional datasets were used in GIS to update the previous 

prioritization. 

• 2023 HGDB (MOA 2023a) 

• May 2022 to May 2023 illicit discharge reports investigated by WMS (MOA 2023bb) 

2.2 Screening Locations 
In 2023, field crews surveyed 30 outfalls and could not access or locate 11 targeted outfalls. 

Investigated outfalls are listed in Table 1 and shown on the maps included in Appendix B. 

 
2 Duplicate records or reports where no enforcement action or violation was substantiated were not 

included. 
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Table 1. Outfalls Investigated During 2023 DWS Program 

Outfall Code Latitude Longitude 
Prioritization 

Score 
Location Description Condition 

Water 
flowing? 

Campbell Creek  

60-1 -149.943724 61.123502 4 Accessible from Perenosa Bay Dr. 
Fair condition. CMP. Bottom of 
outfall corroded. Two inches of 
sediment buildup within pipe. 

No 

74-2 -149.827785 61.151898 2 Accessible from Delridge Cir. 
Could not locate EOP. Seepage 
found.  

No 

111-2 
-149.881 

 
61.15554 

 
14 
 

Accessible from Foxridge Cir. 
Good condition. Smooth walled 
HDPE pipe. One inch of water in 
EOP.  

Yes 

175-1 
-149.898 

 
61.10652 

 
10 
 

Accessible from Botanical Heights 
Cir. 

CMP with a grate and collar. 
Horsetails growing in the collar. 

Yes 

285-1 
-149.828 

 
61.15195 

 
4 
 

Accessible from Lore Rd. 
Poor condition. Outfall made of 
plastic. Orange-brown precipitate 
present in outfall. 

Yes 

285-19 -149.822581 61.151868 NA 
Along Lore Rd. Could not locate 
outfall.  

- - 

285-15 -149.82614 61.151882 N/A Accessible from Lore Rd. 
HDPE pipe with a collar. Outfall 
backwatered with green algae 
present. 

Yes 

463-1 
-149.94 

 
61.12436 

 
14 
 

Accessible from Ensign Dr. 
Poor condition. Collar collapsed on 
itself. Outfall backwatered. Heavy 
presence of orange precipitate. 

Yes 

475-1 
-149.858 

 
61.14846 

 
13 
 

Accessible from 80th Ave.  
Poor condition. Outfall surrounded 
by vegetation. EOP embedded 
within vegetation. 

Yes 

485-98 
-149.857 

 
61.173 

 
13 
 

Accessible from Brayton Dr. and 
Alpenhorn. 

Good condition. CMP. Orange-
brown precipitate present in 
downstream channel.  

Yes 
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Outfall Code Latitude Longitude 
Prioritization 

Score 
Location Description Condition 

Water 
flowing? 

490-93 -149.941054 61.12288 N/A Accessible from Sleeping Lady Ln.   
Fair condition. Outfall backwatered 
and approximately 90% 
submerged. 

Yes 

490-95 -149.941 61.12219 
10 
 

Accessible from Marathon Cir.  
Good condition. Smooth walled 
HDPE pipe with a collar.  

Yes 

529-1 -149.96438 61.137788 4 
Accessible from side road adjacent 
to Dimond Rd.  

Fair condition. CMP with a metal 
collar. Top of outfall damaged. 

No 

548-1 -149.906594 61.141737 14 
Near intersection of Minnesota Dr. 
and Diamond Blvd.  

Could not locate EOP. DS cross 
culvert seen but not investigated.  

No 

608-39 -149.74 61.18172 
10 
 

Accessible from Scenic View Dr.  
Good condition. Smooth walled 
HDPE pipe. 

Yes 

675-1 -149.864 61.15366 
12 
 

Accessible from E 74th Ave. 
Good condition. CMP with a metal 
collar. Outfall is slip lined with 
smooth walled HDPE pipe.  

Yes 

1001-16 -149.853 61.14748 
13 
 

Accessible from Sandlewood Pl.  

Fair condition. Plastic pipe. 
Damage observed on the top of 
the outfall and uniform holes line 
the sides. 

Yes 

1339-38 -149.948 61.15468 
10 
 

Along Caravelle Dr. Could not 
access due to private property. 

- - 

1493-1 -149.982 61.13541 
13 
 

South of Diamond Blvd. and Sand 
Lake roundabout.   

Could not locate EOP, assumed to 
be under riprap. Flow seen under 
riprap. 

Yes 

1494-1 -149.983 61.15352 
10 
 

Located off of Cobbler Dr. and 
Katahdin Dr.  

Could not locate EOP. - 

1495-1 -149.966133 61.137828 7 
Accessible from road adjacent to 
Dimond Blvd. Located underneath a 
bush.  

Fair condition. Smooth walled 
HDPE pipe. 

No 

Chester Creek  
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Outfall Code Latitude Longitude 
Prioritization 

Score 
Location Description Condition 

Water 
flowing? 

299-22 -149.874  61.20258  15  Accessible from Eagle St. 
Good condition. Smooth walled 
HDPE pipe with a grate and plastic 
collar. 

Yes 

484-1 -149.869  61.20158  15  
Accessible from residential road off 
of E 21st Ave. 

Good condition. CMP. There is 
damage to the top of the outfall. 

No 

547-1 -149.760504 61.205239 7 Accessible from Cheney Lake Park. 
Fair condition. CMP with grate and 
collar. The grate is partially 
blocked with debris. 

No 

553-1 -149.744  61.20274  13  
Accessible from 20th Ave. Outfall on 
eastern side of stream. 

Good condition. CMP and 
accompanied by a rectangular 
weir. 

Yes 

554-2 -149.78177 61.193206 16 Accessible from E 30th Ave. 
Constructed of concrete. Outfall 
partially buried. 

Yes 

568-1 -149.825  61.21847  11  Accessible off of Mountain View Dr. 

Good condition. Smooth walled 
HDPE pipe. CMP open flume 
directs flow down the steep 
embankment.  

Yes 

574-1 -149.734  61.21253  6  

North of intersection of Muldoon Rd. 
and Creekside Center Dr. Point 
located in middle of road.  

Could not locate. Closest 
downstream connection is co-
routed with stream and was not 
investigated.  

- 

Fish Creek  

388-197 -149.928  61.17865  21  Accessible from Northwood Dr. Good condition. Rust in collar. No 
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Outfall Code Latitude Longitude 
Prioritization 

Score 
Location Description Condition 

Water 
flowing? 

388-201 -149.928  61.17831  21  
Accessible from W 47th Ave. in 
Northwood Park. 

Good condition. Iron deposits 
around outfall. Collar exhibiting 
rust. 

Yes 

555-1 -149.965  61.16101  7  
Accessible from the end of Delong 
Landing Cir. 

Good condition. HDPE pipe. 
Vegetation growing around outfall. 

No 

573-156 -149.842419 61.183626 15 

Tried to access from South Salem 
Dr. and from the southeast. Could 
not access due to private property 
or bog.  

- - 

Furrow Creek  

5-1 -149.883  61.10603  9  
Accessible from pedestrian trail in 
Johns Park. 

Fair condition. CMP with a collar.  Yes 

34-26 -149.861  61.1012  14  Accessible from Oceanview Dr. Good condition. CMP. No 

34-54 -149.860333 61.10008 14 Located off of Oceanview Dr.   
Could not locate EOP. Seepage 
found.  

No 

407-2 -149.838742 61.1051 10 
Located off of Loren Cir. Could not 
access due to private property. 

- - 

Hood Creek  

609-218 -149.959  61.19768  12  Accessible from Clay Products Dr. 
HDPE pipe with HDPE collar. 
Outfall accompanied by a grate.  

Yes 

Ship Creek 

82-1 -149.868  61.22364  13  

Located off of East Whitney Rd. 
Could not access due to private 
property. 

- - 

245-1 
-149.833 

 
61.22775 

 
12 
 

Accessible from the end of Yakutat 
St. 

Good condition. CMP and covered 
with debris. 

Yes 

436-1 
-149.888 

 
61.22404 

 
13 
 

Accessible form W Whitney Rd off 
of C St. 

Good condition. CMP. No 
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Outfall Code Latitude Longitude 
Prioritization 

Score 
Location Description Condition 

Water 
flowing? 

571-1 -149.909 61.21793 
19 
 

Accessible from pedestrian trail from 
Elderberry Park. 

CMP. There are large rocks inside 
of the pipe along with potential 
damage to the inside of the outfall. 

Yes 

Note: Dr. = Drive; Cir. = Circle; Rd. = Road; Ln. = Lane; St. = Street; Ave. = Avenue; Pl. = Place; Blvd. = Boulevard; CMP = corrugated metal pipe; EOP = end of 
pipe; GW = groundwater; HDPE = High-density polyethylene; DS = downstream 
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2.3 Screening Parameters 
Table 2 lists the screening parameters required by the permit and the sampling methods, 

reporting ranges, and the program thresholds for each parameter. Appendix E, DWS Monitoring 

Plan, of the QAP (MOA 2021a) provides rationale for screening parameter thresholds. The 

thresholds for all parameters were maintained from the previous MS4 permit cycle (MOA 

2016b). Thresholds are established at concentrations measurably distinct from authorized 

discharges to detect potential illicit discharges. In a guidance manual, the Center for Watershed 

Protection and Robert Pitt (2004) recommend benchmarks (thresholds) orders of magnitude 

higher than ambient stormwater quality to reduce the incidences of false positives. Thresholds 

in Table 2 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 are outside the pH range) for one or more of the pollutant indicators 

are targeted for follow-up action. 

Table 2. Sampling Methods, Reporting Ranges, and Thresholds for Measured Parameters 

Parameter Method Sensitivity Reporting Range Threshold 

Turbidity  
Hach 2100P Turbidimeter, EPA 

method 180.1 Rev 2.0 

0.01 for 0 - 9.99 NTU 

0.1 for 1 - 10 NTU 

1 for 100 - 1000 NTU 

0.1 - 1,000 NTU ≥ 250 NTU 

Fecal Coliform SM 9222D 1 cfu/100 mL 
1 cfu/100 mL – too 

numerous to count 

≥ 400 cfu/100 

mL 

Hach Stormwater Test Kit, Model SW-1 #2481300 

pH 

Hach Pocket Pro pH Tester, ion 

selective electrode, EPA method 

150.2 

0.1 units 0 - 14 STD ≤ 4 or ≥ 9 STD 

Total Chlorine 
Hach Method 8167a, DPD/Color 

Disc, SM 4500-Cl G 
0.1 mg/L 0.1 – 3.4 mg/L ≥ 1.0 mg/L 

Detergents 

Hach Model DE-2, Toluidine Blue-O 

Chloroform Colormetric (Analytical 

Chemistry #38-791) 

0.05 mg/L 0.05 – 1.2 mg/L ≥ 1.0 mg/L 

Total Copper 

Hach Methods 8506 and 8026a, 

Bicinchoninate/Color Disc, SM 3500-

Cu C or E 

0.1 mg/L 0.1 – 4.0 mg/L ≥ 1.0 mg/L 

Total Phenols 

Hach Method 8047a: 4-

Aminoantipyrine/Color Disc, EPA 

method 420.1 

0.1 mg/L 0.1 - 5 mg/L ≥ 0.5 mg/L 

Notes: NTU = nephelometric turbidity; SM = Standard Method; cfu = colony forming unit; mL = milliliters; STD = standard 
units; mg/L = milligrams per liter 
a Test kit uses equivalent or adapted method. 

2.4 Monitoring Procedures 
HDR conducted monitoring in accordance with monitoring procedures and methodology outlined 

in the QAP.  
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2.4.1 Field Preparation 

The MS4 permit stipulates that dry weather screening should be conducted between June 1 and 

August 30 of each year, following at least 48 hours of dry weather after any storm event that 

created runoff in the MS4.3 Precipitation in the Anchorage area was within the normal range in 

May 2023. In June 2023, precipitation increased and was above normal while in July 2023 

precipitation increased significantly and was higher than normal (Figure 1). 

HDR conducted monitoring on four days in June, consulting recent precipitation recorded by the 

National Weather Service at the Ted Stevens Anchorage International Airport to determine 

appropriate monitoring timing, when necessary (NWS 2023a). Precipitation for the entire month 

of June was higher than normal, and continued to increase throughout July. All sampling 

occurred prior to the drastic increase in precipitation in July. Figure 2 shows the daily 

precipitation and 48 hour running total precipitation for summer 2023. The dates when sampling 

occurred are indicated by the black arrows. 

Figure 1. Monthly Precipitation in Anchorage, Summer 2023 

  

Notes: 2023 monthly precipitation data recorded at Ted Stevens International Airport. Source: NWS 2023b. 

Normal range of precipitation shown is the range between the 25th and 75th percentiles of monthly precipitation 

averages recorded at the Ted Stevens International Airport for the 30-year period from 1991 to 2010. Source: NOAA 

2021. 

 

 
3 Precipitation greater than 0.1 inches typically generates runoff. 

Normal Range 
of Precipitation 
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Figure 2. Daily Precipitation in Anchorage, Summer 2023 

 

 
Notes: Daily precipitation data recorded at Ted Stevens International Airport. Source: NWS 2023c. 

Black arrows indicate monitoring dates. 
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The field team conducted calibration and equipment blank analyses at the beginning of each 

day of sampling prior to entering the field. This equipment blank analysis examined each test kit 

by testing deionized water provided by SGS North America, Inc. (SGS), the laboratory 

conducting fecal coliform analysis. The calibration and field test kit equipment blank data were 

recorded on the field data forms and are provided in Appendix C. 

Each day before departing for field sampling the field team conducted a safety briefing. The 

team took the following items into the field: 

• List of targeted outfalls • Hach Pocket Pro pH tester 

• Global positioning system (GPS)-
enabled iPad loaded with HGDB and 
aerial imagery 

• pH test strips 

• Field forms with guidelines • Hach water quality field test kits 

• Water quality analysis protocols 
(included in the QAP) 

• Laboratory-supplied fecal coliform 
bottles 

• Field sampling supplies • Hach turbidimeter 

• Personal protective equipment 
• Job Hazard Analysis and Travel 

Safety Forms 

2.4.2 Monitoring Activities 

Monitoring activities conducted at each outfall consisted of recording visual observations about 

the condition of the outfall and the discharging water (if flowing), taking photographs of the 

outfall, measuring or qualitatively describing the flow of the discharging water. Observations 

were recorded on field data forms. 

At outfalls that were flowing during dry weather conditions, field crews considered previous 

observations of dry weather flow from the outfall, if any had been documented, to determine 

whether the observed flow was consistent with baseline conditions that may originate from 

groundwater infiltration. Based on the visual observations and flow analysis, the field crew 

determined whether the dry weather flow from the outfall was suspected of being an illicit 

discharge. When an illicit discharge was suspected, field crews collected a sample for 

laboratory analysis of fecal coliform and two grab samples to measure all other parameters 

using field test kits or water quality meters. Detailed sampling methodology, including 

instructions for the field test kits, is included in the QAP (MOA 2021a). 

The sample bottle for laboratory analysis of fecal coliform and grab samples for field test kits 

were filled directly from the outfall flow. Samples were collected using clean sample bottles as 

required by the QAP. Field test kits were recorded as soon as possible after sample collection, 

and field measurements were recorded and compared against the thresholds described in 

Table 2. 
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The field team conducted replicate sample analyses at a rate of at least 15 percent per day per 

parameter (minimum of one per day). The field team also collected replicate samples for the 

laboratory analysis of fecal coliform at a rate of 15 percent per day (minimum of one per day). 

Completed data sheets are included as Appendix C, and photographs of sampled outfalls are 

included as Appendix D. 

2.4.3 Follow-Up Activities  

The QAP outlines notification procedures and follow-up activities to be performed when a 

sample exceeds the program threshold for any parameter (MOA 2021a). As an additional 

measure, HDR provided results of the field measurements to the MOA WMS immediately 

following every sampling day. SGS provided results of the fecal coliform analysis to HDR as 

soon as the results were available (typically within 24 hours), and HDR provided these results to 

the MOA WMS. 

2.5 Chain of Custody Records 
The field team leader completed a chain-of-custody record, which included each fecal coliform 

sample collected during a single field day for sample tracking. The original form was delivered 

with the samples to SGS. Copies of the chain-of-custody records are included in the laboratory 

analysis reports provided in Appendix E. 

2.6 Laboratory Sampling Procedures 
The field team collected fecal coliform samples in laboratory-supplied sample bottles, clearly 

marking each with the project name, sample ID, and sample date and time on the sample bottle 

labels. Samples were stored in a cooler with gel ice and a temperature blank while in the field. 

The samples were delivered to SGS within 6 hours to satisfy the short hold time of the fecal 

coliform samples. Fecal coliform was analyzed using standard method (SM) 9222D. 

SGS provided results of the laboratory analysis to HDR via email or telephone immediately after 

the analysis was complete (typically within 24 hours). The expedited turn-around time allows for 

expedited follow-up sampling in the event of an exceedance of the fecal coliform threshold. SGS 

provided a full report of the analysis within a week. 

3.0 Results 

3.1 Screening Results 
Field crews surveyed 30 outfalls in 2023. Flow from four outfalls was tested for indicators of illicit 

discharge. Both Chester Creek 554-2 and 568-1 were sampled twice. The sample results are 

provided in Table 3. Complete laboratory analysis reports are provided in Appendix E.
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Table 3. Sample Results for Field Parameters and Laboratory Analyses 

Watershed Outfall ID Date Flow pH 
Total 

Chlorine 
(mg/L) 

Detergents 
(mg/L) 

Total 
Copper 
(mg/L) 

Total 
Phenols 
(mg/L) 

Turbidity 
(NTU) 

Fecal Coliform 
(colonies/100mL) 

Fish Creek 388-201 6/19/2023 Low 7.0 <0.1 <0.05 <0.1 <0.1 23.4 6.02 

Chester Creek 
  

299-28 6/19/2023 Medium 7.2 <0.1 <0.05 <0.1 <0.1 3.2 6.02 

554-2 6/19/2023 Medium 7.0 <0.1 <0.05 <0.1 <0.1 0.51 6.02 

554-2 DUP 6/19/2023 Medium 7.1 <0.1 <0.05 <0.1 <0.1 0.51 6.02 

568-1 6/16/2026 Low  7.1  <0.1  <0.05  <0.1  <0.1  44.1  TNTC  

568-1 DUP 6/19/2023 Low 6.8 <0.1 <0.05 <0.1 <0.1 47.5 58,300 

Notes: mg/L = milligram per liter; NTU = nephelometric turbidity; mL = milliliters; R = replicate sample; DUP = Duplicate; TNTC = too numerous to count; 

Detection limit for fecal coliform is 1.67 col/100mL. 
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3.2 Quality Assurance and Quality Control 
Field crews followed quality assurance and quality control (QA/QC) procedures according to the 

QAP (MOA 2021a). The procedures included analytical checks (field replicates, equipment 

blanks), instrument calibration, and procedures to assess data for precision, accuracy, 

representativeness, comparability, and completeness.  

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 QAP 

(MOA 2021a) and standard methods (APHA 2005). 

3.3 Data Validation 
SGS conducted verification analyses for laboratory parameters. The data review was focused 

on criteria for the following QA/QC parameters and their overall effects on the data: 

• Data validation 

• Sample handling (chain of custody) 

• Holding time compliance 

• Field replicate comparison 

Field crews collected samples from the water flowing from the end of pipe (EOP) at the outfall to 

avoid mixing with the stream water. Field analyses met the sensitivities prescribed in the QAP 

(MOA 2021a). 

Field crews collected replicate samples at a rate of at least one per day or 15 percent to 

determine field precision and variability. For the field test kits, the QAP requires that the relative 

percent difference between primary and replicate samples is calculated. For the fecal coliform 

samples analyzed at the laboratory, the QAP requires that relative percent difference between 

the primary and replicate samples be within 60 percent. For turbidity, the QAP requires that the 

absolute difference between the primary and replicate samples be within 1 NTU. The variance 

between the primary and replicate samples are presented in Table 4. Additionally, the results of 

the primary and replicate samples need to be within the precision of the equipment used.  
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Table 4. Comparison of Replicate Samples to Primary Samples 

Parameter pH 
Total 

Chlorine 
(mg/L) 

Detergents 
(mg/L) 

Total 
Copper 
(mg/L) 

Total 
Phenols 
(mg/L) 

Turbidity 
(NTU) 

Fecal Coliform 
(colonies/100mL) 

Units pH Units % % % % NTU % 

QAP standard ± 0.1 30% 30% 30% 30% ± 1 NTU 60% 

Watershed 
Outfall 

ID 
pH Units % % % % NTU % 

Chester 
Creek 

554-2 ± 0.1 - - - - 0.25 a 

Chester 
Creek 

568-1 ± 0.3 - - - - 3.4 0% 

Note: Bold values indicate replicate variance that exceeds the QAP standard. 

’-’ indicates that both the primary and replicate samples were below the method detection limit. 

a Either the primary or replicate sample was not detected at or above the method detection limit. 

Chester Creek outfall 568-1 slightly exceeded the variance threshold for pH and turbidity. 

Variability in pH and turbidity measurements can be expected due to the heterogeneous nature 

of flow from storm sewar outfalls. The primary and replicate samples for turbidity were below the 

exceedance threshold and these results were not flagged for follow-up action. 

None of the other replicate samples exceeded QAP standards for allowable variation from the 

primary sample. Fecal coliform in either the primary or replicate sample was non-detect for 

Chester Creek outfall 554-2.  Chester Creek outfall 568-1 had detected concentrations.    

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

coliform samples were chilled with gel ice to maintain temperatures of less than 8 degrees 

Celsius (°C). The holding times were met for all samples. 

4.0 Discussion 
Of the outfalls monitored under the 2023 DWS program, field teams observed 21 to be flowing 

during dry weather conditions. Field crews were either unable to access or locate 5 outfalls and 

investigated an additional 7 outfalls that were submerged in or backwatered by the receiving 

water or had standing water within the EOP. 

Samples were collected at four outfalls where flow from the MS4 was suspected of being illicit 

discharge. Field crews documented cloudy or colored water, visible turbidity, surface scum, 

soapy suds, urban debris, and decaying matter at these outfalls. Field crews also documented 

outfalls in poor condition or otherwise requiring maintenance during screening activities. These 

outfalls are noted in Table 1. 

4.1 Threshold Exceedances  
The result of the fecal coliform analysis of the sample collected on June 16th at Outfall 568-1 

was too numerous to count, exceeding the program threshold (400 col/100mL). Outfall 568-1 is 

located off of Mountain View Dr. SGS transmitted the results of the fecal coliform analysis to 
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HDR on June 16, 2023. Per the QAP, a follow-up sample for fecal coliform analysis was 

collected from Outfall 568-1 on the next suitable day, June 19th. The results of the laboratory 

analysis of the replicate follow-up sample were 58300 col/100 mL, exceeding the program 

threshold by 57900 col/100mL.  

4.1.1 Follow Up Investigation 

A follow up investigation for Outfall 568-1 was performed by WMS. Their initial findings 

confirmed the levels of fecal coliform and surfactant at the outfall and they began a search of 

the drainage area for likely contributors. Their initial recognizance focused on a possible cross-

connect at a nearby carwash as a potential source of surfactants and fecal coliform, but the first 

round of sampling eliminated it as a contributor of either pollutant. The next round of sampling 

focused on a boat distributor, a likely user of surfactants in surface treatments. Surfactant 

testing eliminated them as a significant point source (cross-connect), but visual observations 

suggested their equipment washing practices reached parking lot storm sewers to become a 

contributor of surfactant to the MS4. The third round of sampling looked for significant sources 

of fecal coliform in the storm sewer system. Results were erratic, high in one drain sump and 

then low at the next downstream point, and they failed to point to a cause.   

WMS’s investigations from July through October did not identify a point source for either fecal 

coliform or surfactants. WMS concluded they needed to treat the contaminants as independent, 

unconnected sources. They notified the boat distributor to revise their washing practices to drain 

to sanitary sewer floor drains, and they placed the drainage area on a follow up program to look 

for development of a pattern in the fecal contamination levels. Based on feedback from local 

business managers there is a high likelihood that fecal contamination is the result of homeless 

activity observed in the area.  
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Table A-1. Outfall Prioritization for the 2021-2025 APDES Permit Cycle 

Watershed Outfall ID Subbasin ID Total Score 

Campbell Creek 1488-1 1007 29 

Chester Creek 489-2 523 25 

Chester Creek 489-357 523 25 

Campbell Creek 651-1 817 24 

Fish Creek 1287-994 775 24 

Chester Creek 654-1 594 23 

Chester Creek 179-1 475 22 

Fish Creek 388-197 1178 21 

Fish Creek 388-201 1178 21 

Fish Creek 682-1 772 21 

Chester Creek 295-56 575 20 

Campbell Creek 1454-1 1449 19 

Campbell Creek 1454-2 1449 19 

Ship Creek <Null> 1001 19 

Ship Creek 1338-1 999 19 

Ship Creek 396-1 1001 19 

Ship Creek 571-1 999 19 

Ship Creek 96-2 998 19 

Campbell Creek 105-1 1221 18 

Campbell Creek 556-1 830 18 

Eagle River 1335-1 1294 18 

Fish Creek 7-1 1023 18 

Furrow Creek 292-192 675 18 

Ship Creek 71-1 979 18 

Campbell Creek 579-1 804 17 

Eagle River 1383-1 1147 17 

Campbell Creek 207-3 805 16 

Chester Creek 2-2 130 16 

Chester Creek 4-1 1251 16 

Chester Creek 464-1 616 16 

Chester Creek 554-2 527 16 

Rabbit Creek 745-1 701 16 

Rabbit Creek 745-86 701 16 

Chester Creek 299-20 133 15 

Chester Creek 299-22 133 15 

Chester Creek 484-1 133 15 

Fish Creek 573-156 788 15 

Fish Creek 573-48 788 15 

Ship Creek 550-2 961 15 

Campbell Creek 111-2 835 14 

Campbell Creek 17-1 1372 14 
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Watershed Outfall ID Subbasin ID Total Score 

Campbell Creek 463-1 886 14 

Campbell Creek 548-1 863 14 

Chester Creek 3-1 598 14 

Chester Creek 86-1 549 14 

Fish Creek 391-1 1031 14 

Fish Creek 686-1 1024 14 

Fish Creek 686-167 1024 14 

Furrow Creek 34-26 916 14 

Furrow Creek 34-54 916 14 

Campbell Creek 1001-16 1333 13 

Campbell Creek 1478-1 1195 13 

Campbell Creek 1493-1 1382 13 

Campbell Creek 475-1 349 13 

Campbell Creek 485-1 828 13 

Campbell Creek 485-98 828 13 

Campbell Creek 593-1 821 13 

Chester Creek 1298-275 489 13 

Chester Creek 25-1 492 13 

Chester Creek 296-1 495 13 

Chester Creek 549-1 555 13 

Chester Creek 552-105 619 13 

Chester Creek 553-1 513 13 

Chester Creek 577-1 515 13 

Eagle River 541-1 1295 13 

Fish Creek 1278-1 1269 13 

Ship Creek 436-1 978 13 

Campbell Creek 569-1 811 12 

Campbell Creek 675-1 250 12 

Chester Creek 103-1 568 12 

Chester Creek 30-1 127 12 

Hood Creek 609-218 1011 12 

Ship Creek 1414-1 976 12 

Ship Creek 245-1 989 12 

Campbell Creek 100-1 1224 11 

Campbell Creek 1479-1 1222 11 

Campbell Creek 271-1 1317 11 

Campbell Creek 44-1 1194 11 

Campbell Creek 468-1 1318 11 

Chester Creek 1449-1 1459 11 

Chester Creek 568-1 479 11 

Chester Creek 884-1 597 11 

Fish Creek 1003-1 1044 11 
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Watershed Outfall ID Subbasin ID Total Score 

Campbell Creek 1014-41 1235 10 

Campbell Creek 1056-8 1217 10 

Campbell Creek 1339-1 826 10 

Campbell Creek 1339-38 826 10 

Campbell Creek 1438-2 862 10 

Campbell Creek 1494-1 1386 10 

Campbell Creek 175-1 1375 10 

Campbell Creek 18-107 299 10 

Campbell Creek 279-1 878 10 

Campbell Creek 279-55 878 10 

Campbell Creek 383-1 323 10 

Campbell Creek 400-1 864 10 

Campbell Creek 435-9 1444 10 

Campbell Creek 490-1 890 10 

Campbell Creek 490-93 890 10 

Campbell Creek 490-95 890 10 

Campbell Creek 585-1 870 10 

Campbell Creek 608-39 779 10 

Campbell Creek 656-31 290 10 

Chester Creek 188-1 494 10 

Chester Creek 318-1 562 10 

Chester Creek 347-1 505 10 

Chester Creek 482-1 173 10 

Chester Creek 645-1 623 10 

Chester Creek 678-1 541 10 

Eagle River <Null> 1439 10 

Eagle River 1336-1 1142 10 

Eagle River 1375-1 752 10 

Eagle River 1417-1 1425 10 

Eagle River 1451-1 1439 10 

Eagle River 1482-1 1347 10 

Eagle River 1483-1 1346 10 

Fish Creek 27-1 767 10 

Fish Creek 462-1 773 10 

Furrow Creek 1343-2 1396 10 

Furrow Creek 281-1 177 10 

Furrow Creek 306-1 1111 10 

Furrow Creek 348-1 1103 10 

Furrow Creek 407-1 184 10 

Furrow Creek 407-2 177 10 

Furrow Creek 407-24 184 10 

Ship Creek 119-1 962 10 
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Watershed Outfall ID Subbasin ID Total Score 

Ship Creek 46-1 1437 10 

Ship Creek 47-1 972 10 

Ship Creek 491-1 963 10 

Campbell Creek 1348-1 1196 9 

Campbell Creek 1466-1 460 9 

Campbell Creek 1466-17 460 9 

Campbell Creek 300-1 462 9 

Chester Creek 236-1 590 9 

Chester Creek 282-1 496 9 

Chester Creek 282-3 496 9 

Chester Creek 499-1 132 9 

Chester Creek 499-17 132 9 

Chester Creek 527-1 506 9 

Fish Creek 411-8 733 9 

Furrow Creek 5-1 1104 9 

Ship Creek 81-73 960 9 

Campbell Creek 1489-1 1371 8 

Campbell Creek 317-1 376 8 

Campbell Creek 447-64 322 8 

Campbell Creek 62-1 255 8 

Campbell Creek 701-4 389 8 

Campbell Creek 10-1 799 7 

Campbell Creek <Null> 1314 7 

Campbell Creek 112-1 1202 7 

Campbell Creek 113-1 785 7 

Campbell Creek 120-13 1040 7 

Campbell Creek 120-22 1040 7 

Campbell Creek 122-1 884 7 

Campbell Creek 1347-1 1314 7 

Campbell Creek 1349-1 1223 7 

Campbell Creek 1351-1 1384 7 

Campbell Creek 1352-1 1385 7 

Campbell Creek 1352-14 1385 7 

Campbell Creek 1367-1 1369 7 

Campbell Creek 1367-26 1369 7 

Campbell Creek 1410-1 1456 7 

Campbell Creek 1441-1 1441 7 

Campbell Creek 1464-1 1313 7 

Campbell Creek 1467-1 1442 7 

Campbell Creek 1490-1 1378 7 

Campbell Creek 1495-1 838 7 

Campbell Creek 190-1 288 7 
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Watershed Outfall ID Subbasin ID Total Score 

Campbell Creek 21-1 737 7 

Campbell Creek 219-1 887 7 

Campbell Creek 220-1 855 7 

Campbell Creek 243-24 268 7 

Campbell Creek 297-1 854 7 

Campbell Creek 305-1 824 7 

Campbell Creek 320-5 324 7 

Campbell Creek 401-1 876 7 

Campbell Creek 417-1 877 7 

Campbell Creek 474-1 815 7 

Campbell Creek 495-1 853 7 

Campbell Creek 496-1 365 7 

Campbell Creek 500-1 1367 7 

Campbell Creek 500-6 1367 7 

Campbell Creek 506-1 881 7 

Campbell Creek 546-2 1200 7 

Campbell Creek 565-1 1198 7 

Campbell Creek 581-1 843 7 

Campbell Creek 588-1 259 7 

Campbell Creek 602-1 794 7 

Campbell Creek 616-1 837 7 

Campbell Creek 642-1 866 7 

Campbell Creek 673-1 883 7 

Campbell Creek 673-16 883 7 

Campbell Creek 84-1 896 7 

Chester Creek 117-1 564 7 

Chester Creek 1267-251 1248 7 

Chester Creek 258-1 131 7 

Chester Creek 302-2 554 7 

Chester Creek 314-23 219 7 

Chester Creek 339-1 586 7 

Chester Creek 376-1 612 7 

Chester Creek 399-1 521 7 

Chester Creek 416-1 517 7 

Chester Creek 418-1 560 7 

Chester Creek 509-12 128 7 

Chester Creek 519-1 599 7 

Chester Creek 525-2 554 7 

Chester Creek 53-1 129 7 

Chester Creek 547-1 596 7 

Chester Creek 578-1 499 7 

Chester Creek 679-21 134 7 
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Watershed Outfall ID Subbasin ID Total Score 

Chester Creek 683-1 546 7 

Chester Creek 700-10 584 7 

Chester Creek 98-2 221 7 

Eagle River 303-1 754 7 

Fish Creek 1310-201 1278 7 

Fish Creek 1312-19 1280 7 

Fish Creek 137-1 1260 7 

Fish Creek 228-1 1030 7 

Fish Creek 234-1 867 7 

Fish Creek 32-1 774 7 

Fish Creek 37-1 1020 7 

Fish Creek 429-1 761 7 

Fish Creek 480-1 1018 7 

Fish Creek 555-1 816 7 

Fish Creek 584-1 782 7 

Fish Creek 595-1 777 7 

Fish Creek 595-8 777 7 

Fish Creek 661-26 1273 7 

Fish Creek 79-353 1267 7 

Furrow Creek 1345-1 1102 7 

Furrow Creek 216-10 1046 7 

Furrow Creek 293-1 673 7 

Furrow Creek 332-1 1050 7 

Furrow Creek 34-2 915 7 

Furrow Creek 395-1 1109 7 

Furrow Creek 402-1 1051 7 

Furrow Creek 592-1 725 7 

Furrow Creek 617-1 905 7 

Furrow Creek 634-1 1028 7 

Furrow Creek 95-2 915 7 

Hood Creek 502-16 1013 7 

Ship Creek 1363-1 1335 7 

Ship Creek 690-1 956 7 

Chester Creek 574-1 490 6 

Chester Creek 575-1 490 6 

Fish Creek 191-1 783 6 

Campbell Creek <Null> 1331 5 

Campbell Creek 1477-1 1201 5 

Campbell Creek 65-2 410 5 

Campbell Creek 685-1 875 5 

Campbell Creek 685-7 875 5 

Campbell Creek 703-1 1331 5 
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Watershed Outfall ID Subbasin ID Total Score 

Chester Creek 163-5 136 5 

Chester Creek 244-2 136 5 

Chester Creek 319-1 220 5 

Chester Creek 321-1 557 5 

Chester Creek 361-1 606 5 

Fish Creek 1277-59 1279 5 

Campbell Creek <Null> 1443 4 

Campbell Creek 1432-1 1432 4 

Campbell Creek 1456-1 1433 4 

Campbell Creek 1465-1 1377 4 

Campbell Creek 1474-1 1311 4 

Campbell Creek 181-1 836 4 

Campbell Creek 285-1 1205 4 

Campbell Creek 40-4 1310 4 

Campbell Creek 405-1 849 4 

Campbell Creek 408-1 326 4 

Campbell Creek 433-1 844 4 

Campbell Creek 433-14 844 4 

Campbell Creek 446-1 1206 4 

Campbell Creek 461-16 403 4 

Campbell Creek 487-1 834 4 

Campbell Creek 505-1 897 4 

Campbell Creek 529-1 874 4 

Campbell Creek 551-1 309 4 

Campbell Creek 586-1 277 4 

Campbell Creek 598-18 404 4 

Campbell Creek 60-1 889 4 

Campbell Creek 619-1 888 4 

Campbell Creek 626-1 892 4 

Campbell Creek 626-5 892 4 

Campbell Creek 732-1 894 4 

Campbell Creek 99-1 898 4 

Chester Creek 115-1 486 4 

Chester Creek 1265-40 1246 4 

Chester Creek 139-1 565 4 

Chester Creek 140-1 565 4 

Chester Creek 1462-1 1458 4 

Chester Creek 218-1 580 4 

Chester Creek 259-1 615 4 

Chester Creek 26-14 519 4 

Chester Creek 301-1 174 4 

Chester Creek 304-1 603 4 
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Watershed Outfall ID Subbasin ID Total Score 

Chester Creek 415-1 528 4 

Chester Creek 419-6 510 4 

Chester Creek 488-1 508 4 

Chester Creek 492-1 545 4 

Chester Creek 517-17 225 4 

Chester Creek 587-1 168 4 

Chester Creek 665-1 488 4 

Chester Creek 889-1 617 4 

Eagle River 1390-2 1297 4 

Eagle River 1391-1 1298 4 

Eagle River 1455-1 1287 4 

Eagle River 646-71 1292 4 

Fire Creek 1392-1 1299 4 

Fire Creek 1393-1 1300 4 

Fish Creek 1054-1 1190 4 

Fish Creek 264-1 798 4 

Fish Creek 494-1 762 4 

Fish Creek 610-1 739 4 

Fish Creek 684-1 759 4 

Furrow Creek 1344-8 1393 4 

Hood Creek 1264-37 1264 4 

Hood Creek 142-1 768 4 

Hood Creek 315-2 1014 4 

Hood Creek 486-1 765 4 

Ship Creek 1431-1 1436 4 

Ship Creek 278-1 1250 4 

Campbell Creek 1019-2 1352 2 

Campbell Creek 155-3 1203 2 

Campbell Creek 183-8 736 2 

Campbell Creek 290-46 1324 2 

Campbell Creek 364-1 296 2 

Campbell Creek 427-2 163 2 

Campbell Creek 501-4 1326 2 

Campbell Creek 612-1 1204 2 

Campbell Creek 74-2 1327 2 

Chester Creek 125-1 529 2 

Chester Creek 378-3 571 2 

Chester Creek 387-1 620 2 

Chester Creek 542-1 610 2 

Chester Creek 580-11 622 2 

Chester Creek 624-4 611 2 

Hood Creek 249-1 781 2 
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Watershed Outfall ID Subbasin ID Total Score 

Campbell Creek 692-15a - - 

Campbell Creek 692-24a - - 

Glacier Creek -b - - 

a Outfalls 692-15 and 692-24 drain to Campbell Creek at E. 68th Ave. between Brayton Dr. and Meadow St. As of 

May 23, 2022, the HGDB does not have the subbasin that drains to the outfall mapped. The HGDB needs to be 

updated and the outfalls need to receive a prioritization score. 

b An unnumbered outfall drains to Glacier Creek at Girdwood Pl. and Holmgren Pl. This outfall and the connected 

drainageways were added to the HGDB on August 20, 2020. As of May 23, 2022, a subbasin for this network has not 

delineated in the HGDB. The HGDB needs to be updated and the outfall needs to receive a prioritization score. 
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2023 MOA DWS
Additional Notes

6/15/23
Furrow Creek 34-54 - Could not locate. Seepage found but did not find the end of pipe. 

6/16/23
Chester Creek 574-1 - Could not locate. Closest downstream connection is co-routed with stream
and was not investigated. 

6/19/23
Campbell Creek 74-2 - Could not locate. Seepage found but did not find the end of pipe. 
Campbell Creek 285-19 - Could not locate. MOA mapping may be incorrect. 
Campbell 1339-38 - Could not access. Private property. 
Campbell Creek 1493-1 - Could not locate. End of pipe assumed to be under riprap. Flow seen. 
Campbell Creek 1494-1 - Could not locate. 
Fish Creek 573-156 - Could not access. 
Ship Creek 82-1 - Could not access. 

6/26/23
Campbell 548-1 - Could not locate. Did not find the end of pipe for the system. Did not
investigate the downstream cross culvert. 
Furrow Creek 407-2 - Could not access. Private property. 
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Outfall Sampling Photographs 
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D-1 

 

 
Campbell Creek 60-1. June 26, 2023. 

 
Campbell Creek 74-2 (No EOP). June 19, 2023. 
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D-2 

 

 
Campbell Creek 111-2. June 26, 2023. 

 
Campbell 175-1. June 15, 2023.  
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Campbell 285-1. June 19, 2023.  

 
Campbell Creek 285-19 (No EOP). June 19, 2023. 
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Campbell 285-15. June 19, 2023. 

 
Campbell Creek 463-1. June 26, 2023. 
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Campbell 475-1. June 26, 2023.  

 
Campbell 485-98. June 19, 2023. 
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Campbell Creek 490-93. June 26, 2023. 

 
Campbell Creek 490-95. June 26, 2023. 
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Campbell Creek 529-1. June 26, 2023. 

 

 
Campbell Creek 608-39. June 16, 2023. 
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Campbell Creek 675-1. June 26, 2023. 

 
Campbell Creek 1001-16. June 19, 2023. 
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Campbell Creek 1493-1. June 19, 2023. 

 
Campbell Creek 1495-1. June 26, 2023. 
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Chester Creek 299-22. June 19, 2023. 

 
Chester Creek 484-1. June 19, 2023.  
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Chester Creek 547-1. June 16, 2023. 

 
Chester Creek 553-1. June 16, 2023. 
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Chester Creek 554-2. June 19, 2023. 

 
Chester Creek 568-1. June 16, 2023. 
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Resample Chester Creek 568-1. June 19, 2023. 

 
Chester Creek 574-1 (downstream outlet). June 16, 2023. 
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Fish Creek 388-197. June 19, 2023. 

 

Fish Creek 388-201. June 19, 2023. 
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Fish Creek 555-1. June 19, 2023. 

 
Furrow Creek 5-1. June 15, 2023. 
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Furrow Creek 34-26. June 15, 2023. 

 

Furrow Creek 407-2. June 26, 2023. 
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Hood Creek 609-218. June 19, 2023. 

 
Ship Creek 245-1. June 19, 2023. 
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Ship Creek 436-1. June 19, 2023. 

 
Ship Creek 571-1. June 19, 2023. 
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Laboratory Analysis Reports  
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