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1. Summary 

 

Pederson Hill Creek (also known as Casa Del Sol Creek) in the Mendenhall Valley of Juneau, Alaska, is an 

anadromous stream (ADFG Catalog #111-50-10490-2013) and bordered by Glacier Highway and Engineers 

Cutoff Road. The creek drains from uplands and forested wetlands, through residential and commercial 

development into the Mendenhall Wildlife Refuge. 

 

Pederson Hill Creek was first included on the State’s 303(d) list of impaired waterbodies in 1990, based on 

non-attainment of the Alaska Water Quality Standards (WQS) for fecal coliform bacteria. Failing septic 

tanks were identified as the probable pollution source. An assessment was conducted in 2006 and a Total 

Maximum Daily Load (TMDL) was approved by the U.S. Environmental Protection Agency (USEPA) in 

2008. The impaired stream length consists of 3.56 miles. 

 

In 2010 and 2011, the City and Borough of Juneau (CBJ) extended the municipal sewage treatment system 

into the watershed. All properties on Glacier Highway that may have added to fecal coliform bacteria 

contamination in the watershed have since connected to the CBJ sewage treatment system and properly 

decommissioned their on-site septic tanks. However, the municipal sewer line was not extended onto 

Engineers Cutoff Road, and according to CBJ1 there are no plans for an extension. The Engineers Cutoff 

Road area is serviced by individual septic systems and continues to negatively impact the west fork of 

Pederson Hill Creek. 

 

This project continued the 2013 evaluation of current hydrologic and selected chemical and biological 

conditions of Pederson Hill Creek. Water quality sampling for fecal coliform bacteria and other water quality 

parameters took place from May 2014 through June 2014 during high and low flow events.  

 

The Alaska Department of Environmental Conservation (ADEC)-approved Pederson Hill Creek Tier 2 

Quality Assurance Project Plan for Water Quality Monitoring – Sampling and Analysis Activities (dated March 

2013) was applied for these 2014 sampling activities. Samples were collected at five separate sample 

locations within the Pederson Hill Creek watershed over a period of 30 days from May 20 to June 16, 2014. 

  

Based on 2013 and 2014 analytical tests, the contributors of fecal pollution in the northern portion of the 

watershed (monitoring station PHC-3) appear to be contributed by non-human sources (wildlife and 

upgradient horse farm/pastures), and in the central portion of the watershed (monitoring station PHC-5) by 

human sources from upgradient septic systems on Engineers Cutoff Road. A more comprehensive 

monitoring program throughout the watershed, including microbial source tracking, will verify this initial 

assessment. 

 

                                                      
1 Personal communication with John Bohan, P.E., CBJ Chief CIP Engineer on October 21, 2013; reconfirmed with staff Autumn 

Sapp on August 7, 2015. 
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2. About Pederson Hill Creek  
 

Pederson Hill Creek, located in the Mendenhall Valley, is approximately two miles long and contains 

roughly one mile of tidally influenced estuarine channels. The creek originates on the north side of Glacier 

Highway from springs at the base of a bedrock outcrop and discharges into the Mendenhall River. Pederson 

Hill Creek is an anadromous system that supports populations of coho, pink, and chum salmon, cutthroat 

trout, and Dolly Varden char. The creek runs through forested wetlands, hemlock forest, and developed 

areas. This watershed provides habitat for a variety of waterfowl, raptors, songbirds, as well as small and 

large mammals. 

 

Pederson Hill Creek was first included on the State’s 303(d) list of impaired waterbodies in 1990, based on 

non-attainment of the Alaska WQS for fecal coliform bacteria. Failing septic tanks were identified as the 

likely pollution source. At that time, the residential and commercial buildings within the Pederson Hill Creek 

watershed were not connected to the CBJ sewer system and relied on individual on-site septic systems. The 

Pederson Hill Creek watershed had a documented history of problems associated with failing septic systems. 

An assessment was conducted in 2006 and a TMDL was approved by the EPA in 2008 in order to help the 

waterbody meet Alaska WQS. The presence of fecal coliform bacteria can indicate an increased risk of 

pathogen contamination. The consumption of, or contact with pathogen contaminated water presents a 

health risk.   

 

In 2010 and 2011, the CBJ extended the municipal sewage treatment system into the watershed. According 

to CBJ in August 2015, all but one property within 200 feet of the sewage treatment line have connected 

and properly decommissioned their on-site septic tanks. The property to date has not connected to the 

municipal line and still has an on-site septic tank; CBJ has issued a violation. The property is located on 

Glacier Highway north of Wilma Avenue. Based on the property location, topography, and analytical sample 

results (PHC-2), it is unlikely that fecal coliform bacteria from this property had/will have an environmental 

impact on Pederson Hill Creek.  Sample site PHC-2 is situated downstream of the property. The analytical 

results show only one elevated level of fecal coliform bacteria in PHC-2; this sample was collected following 

a heavy rain event. The municipal sewer line was not extended onto Engineers Cutoff Road, which is 

located up- and cross-gradient of the west fork of Pederson Hill Creek. According to CBJ there are no plans 

in the foreseeable future for an extension.  

 

The TMDL recommends educating area homeowners of the importance of the proper operation and 

maintenance (O&M) of their onsite septic systems as a primary best management practice (BMP). Site 

conditions in this area, specifically on Engineers Cutoff Road, are less than ideal for onsite wastewater 

treatment and disposal. Steep slopes, wetlands, shallow bedrock and high levels of precipitation are not 

suited to traditional septic systems. Most of the systems installed in this area are secondary treatment 

systems (i.e., aerobic treatment units) and rely on mechanical parts that require periodic O&M. Failure to 

follow the maintenance requirements often results in system failure and the release of improperly treated 

wastewater. On March 16, 2016, Alaska Department of Fish and Game (ADFG) reported a suspected 

household waste and sewage discharge into the west fork of Pederson Hill Creek (aka Casa Del Sol Creek). 
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The March 2016 ADFG memorandum is attached as Appendix A. Upon inspection, an outfall coming from 

a residence was creating a blueish-gray organic deposit smelling of fecal matter into the creek. ADEC 

compliance program conducted an inspection on March 29, and contacted the responsible party. Similar 

complaints and violations have occurred on Engineers Cutoff Road throughout the years, and have resulted 

in inspections and required compliance measures. In addition, outreach to educate area homeowners of the 

importance of proper storage and BMPs for animal manure has been undertaken by the Natural Resources 

Conservation Service (NRCS).   

 

3. Pederson Hill Creek Monitoring Locations 

 

Pederson Hill Creek is a lightly forested watershed comprised of mixed use areas including homes, 

industrial/construction development areas, temporary asphalt batch plant, horse farms and office 

complexes. The soil and vegetation are primarily forested wetland. Glacier Highway is perpendicular to the 

northern part of the Pederson Hill Creek watershed and contributes road run-off to the creek. Monitoring 

sites PHC-1, PHC-2 and PHC-3 are located near a residential and industrial development area while PHC-4 

and PHC-5 are downstream of urbanized development and open wetland areas. Table 1 provides a site 

description for each monitoring location. The site location selection is based on the representativeness of 

the site as well as previous use for TMDL assessment, development, and implementation. Table 2 describes 

the rationale for developing each of the sampling/monitoring locations and the criteria for site selection. 

 
Table 1.  Monitoring Locations and Site Descriptions  

Site ID Latitude Longitude Site Description 

PHC-A 58o 22' 36.44"N 134o 37' 14.74"W Upstream of the background sample PHC-1. 

PHC-1 58o 22' 33.96"N 134o 37' 13.80"W 
Above development at the end of Hamilton Drive. 
The area has dense brush and many areas of 
stagnant flow. 

PHC-2 58o 22' 25.32"N 134o 37' 20.6"W 

Southeast side of Engineers Cut-off Road. The site 
is downstream from the confluence of two stems of 
Pederson Hill Creek in the wooded forest. Receives 
runoff from Glacier Hwy, Engineers Cutoff Road 
and a culvert that runs under Engineers Cutoff 
Road. 

PHC-3 58o 22' 23.52"N 134o 37' 6.56"W 

Outlet of a culvert located on the southwest side of 
Glacier Hwy. This culvert receives water runoff 
collected from both sides of Glacier Hwy and 
receives direct contribution from horse farms and 
pastures upgradient. 
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PHC-4 58o 22' 17.15"N 134o 37' 2.32"W 

Culvert intersection adjacent to the northwest side 
of Sherwood Lane. Receives contribution from 
ditches along Sherwood Lane and parking lot and 
buildings located on Sherwood Lane. 

PHC-5 58o 22' 12.72"N 134o 37' 7.75"W 

Downstream of all the parking lots and building 
structures on Sherwood Lane, including a 
decommissioned septic field that serviced several 
office buildings in this area. Site is located 
underneath a bridge that crosses the stream, just 
upstream of a mitigation pond (Millers Pond). 

 
 

Table 2.  Monitoring Site Rationale  

 
Figure 1 shows the aerial view of the Pederson Hill Creek watershed and the location of each monitoring 

site. Potential sources of pollution and runoff are also labeled on the map, including the location of a 

decommissioned septic tank, urbanized development and animal pastures. Figure 2 shows the updated 

stream information provided by ADFG during a March 2016 trip report resulting from a rezoning request 

application. The March 2016 ADFG memorandum is attached as Appendix A. 

 

Site 
ID 

Monitoring Purpose Measurements 

PHC-A Comparison with Alaska WQS and quality control Background 

PHC-1 Comparison with  Alaska WQS Background 

PHC-2 Comparison with  Alaska WQS 
Nonpoint source and drainage ditch 

contribution 

PHC-3 Comparison with  Alaska WQS 
Residential, drainage ditch and  horse 

stable/farm contribution 

PHC-4 Comparison with  Alaska WQS 
Residential, industrial, commercial and 

drainage ditch contribution 

PHC-5 Comparison with  Alaska WQS Total contributions of PHC-1 – PHC-4 
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Figure 2.  Updated stream information and approximate parcel boundaries2 
 

                                                      
2 State of Alaska Department of Fish and Game, Division of Habitat Memorandum (dated March 21, 2016). 
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4. Methods 
 

Samples were collected for the Pederson Hill Creek project at five different sample locations (see Figure 1) 

within the Pederson Hill Creek watershed over a 30-day period. An additional one-time sample (PHC-A) 

was collected upstream from the PHC-1 background sample to provide laboratory quality control. All field 

data sheets and laboratory analytical reports are attached as Appendix B. 

 

The first sample was collected on May 20, 2014 and the final sample was collected on June 16, 2014. The 

sampling period was chosen to meet the requirements of the TMDL for fecal coliform bacteria in the waters 

of Pederson Hill Creek, which was established for the achievement of water quality standards when a 

waterbody is water quality limited. The TMDL represents the amount of pollutant the waterbody can 

assimilate while maintaining compliance with applicable water quality standards. Applicable water quality 

standards for fecal coliform bacteria in Pederson Hill Creek establish water quality criteria for the protection 

of designated uses for water supply, water recreation, and growth and propagation of fish, shellfish, other 

aquatic life, and wildlife. The TMDL for Pederson Hill Creek was developed for the most stringent of 

guidelines - the fecal coliform bacteria criteria for drinking, culinary, and food processing water supply that 

state that “in a 30-day period, the geometric mean may not exceed 20 FC/100 mL, and not more than 10 

percent of the samples may exceed 40 FC/100 mL (18 AAC 70 (1)(A)(i)).” 

 

Table 3. Alaska fresh water quality criteria for fecal coliform (18 AAC 70.020) 

Designated use Description of criteria 

(2) Fecal coliform bacteria (FC), for fresh water uses (not applicable to groundwater) 

(A) Water supply 

(i) Drinking, culinary, and food 

processing 

In a 30-day period, the geometric mean may not exceed 20 

FC/100 ml, and not more than 10% of the samples may 

exceed 40 FC/100 ml.  

(ii) Agriculture, including irrigation 

and stock watering 

The geometric mean of samples taken in a 30-day period 

may not exceed 200 FC/100 ml, and not more than 10% of 

the samples may exceed 400 FC/100 ml. For products not 

normally cooked and for dairy sanitation of unpasteurized 

products, the criteria for drinking water supply, (2)(A)(i), 

apply. 

(iii) Aquaculture For products normally cooked, the geometric mean of 

samples taken in a 30-day period may not exceed 200 

FC/100 ml, and not more than 10% of the samples may 

exceed 400 FC/100 ml. For products not normally cooked, 

the criteria for drinking water supply, (2)(A)(i), apply. 
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Samples were collected to evaluate fecal coliform bacteria concentrations and to measure field parameters at 

the five sites on Pederson Hill Creek. Three samples were also collected for Microbial Source Tracking 

(MST)3 analysis; these samples were selected based on the positive fecal coliform bacteria results. Each fecal 

coliform bacteria sample was collected using the grab method with a 120 ml bottle preserved with sodium 

thiosulfate, and each MST sample was collected into a 500 ml sterile polycarbonate Corning bottle, 

unpreserved. Only laboratory-supplied bottles were used for sample collection. Field parameter samples 

were collected separately in a 1000 ml high-density polyethylene (HDPE) sample bottle and were measured 

in-situ immediately after sample collection using a Hach 40d rugged portable multi-parameter meter. A field 

replicate was collected from one site per sampling period on a rotating schedule so that replicates were 

collected from each sampling site. Temperature blanks accompanied all coolers to ensure that samples 

remained within acceptable limits.  

 

ADEC staff collected all samples by following Standard Operating Procedures as described in the Pederson 

Hill Creek Tier II Quality Assurance Project Plan (QAPP) for Water Quality Monitoring, Sampling and Analysis 

Activities. The water samples were collected with sterile sampling gloves and changed between each sampling 

site. Water samples were collected at approximately 1 inch (in shallow background sample locations) to 3-5 

inches below the surface of the water to avoid collecting surface scum. During sampling at each location, 

notes were taken on observations of wildlife, weather, and potential sources of pollution.  

 

Two laboratories were used for microbiological sample analysis for the Pederson Hill Creek project; 

Admiralty Environmental and Source Molecular.  Admiralty Environmental, an ADEC-approved water 

quality laboratory in Juneau, performed analyses of fecal coliform bacteria colonies present in the samples. 

                                                      
3 MST is a set of methods used to determine the host (different animals or Human) that contributes fecal pollution to a variety of 
waterbodies. 

(iv) Industrial Where worker contact is present, the geometric mean of 

samples taken in a 30-day period may not exceed 200 

FC/100 ml, and not more than 10% of the samples may 

exceed 400 FC/100 ml. 

(B) Water recreation 

(i) Contact recreation In a 30-day period, the geometric mean of samples may not 

exceed 100 FC/100 ml, and not more than one sample, or 

more than 10% of the samples if there are more than 10 

samples, may exceed 200 FC/100 ml. 

(ii) Secondary recreation In a 30-day period, the geometric mean of samples may not 

exceed 200 FC/100 ml, and not more than 10% of the total 

samples may exceed 400 FC/100 ml. 

(C) Growth and propagation of fish, 

shellfish, other aquatic life, and 

wildlife 

Not applicable. 

Source: 18 AAC 70.020 (ADEC 2016) 



2014 Pederson Hill Creek Water Quality Monitoring 

 

10 | P a g e  

 

Admiralty Environmental provided all sampling bottles, materials, Chain of Custody (COC) forms, and 

coolers. After collection, samples were stored in a cooler between 1 and 10 degrees Celsius (C) and were 

returned to the laboratory within six hours of collection. Sample analysis was started within eight hours of 

collection time, the standard holding period required by the ADEC’s Division of Water. Laboratory staff at 

Admiralty Environmental checked each temperature blank upon receipt to ensure that samples were 

delivered less than 10 C. All sample temperatures were within acceptable limits.  

 

Source Molecular, an environmental laboratory in Miami, Florida that provides molecular and genetic 

microbial source tracking services for determination of sources of fecal pollution, provided sampling kits for 

each MST sampling event, which included sample bottles, cooler, ice packs, COC forms and shipping 

instructions. MST samples were packed in the cooler with gel ice and accompanying COC and temperature 

blank, and were shipped Fed Ex standard overnight to Source Molecular immediately after the project 

sample collection. The samples were stored at less than 6 C until ADEC provided verbal instruction as to 

which samples to perform MST on. 

 

Admiralty Environmental provided verbal fecal coliform bacteria results to ADEC immediately after the 

final fecal coliform bacteria result was determined at the laboratory. Based on these results, ADEC 

contacted Source Molecular and outlined which samples required MST testing, which target hosts to analyze 

for, and which samples needed to be discarded. Three samples were budgeted for MST analyses. Therefore, 

several sampling events had all of the MST samples discarded and none were analyzed for MST. 

 

Field Forms and COC were scanned and placed in the project file. All field data was entered into the Alaska 

Water Quality Monitoring System (AWQMS) data template. Data was then reviewed for quality control and 

assurance by ADEC staff and uploaded to the AWQMS and EPA’s STOrage and RETrieve Data 

Warehouse (STORET) databases.  

 

5. Results 
 

Five of the Pederson Hill Creek sampling sites were sampled five times during the month of May and June 

2014 (see Table 3). An additional one-time sample (PHC-A) was collected upstream from the background 

sample (PHC-1) to provide laboratory quality control. Graphs for measured field parameters and laboratory 

analytical reports are listed in Appendix B. 

 

Fecal Coliform 
Presence of fecal coliform bacteria colonies ranged from non-detect (<2 FC/100 ml) to >6,000 FC/100 ml 

at the Pederson Hill Creek sampling sites, some of these samples failed to meet the Alaska water quality 

standards for fecal coliform bacteria. According to 18 AAC 70.040 and the final TMDL developed for 

Pederson Hill Creek in 2008, the most stringent water quality criteria applies to Pederson Hill Creek, which 

are drinking, culinary, and food processing water supply. The geometric mean and exceedance limits that the 

fecal coliform bacteria samples must meet for each sampling site are summarized in Table 4 below. Of the 
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five sites monitored, all of the sites exceeded the fecal coliform bacteria limits of the State of Alaska, stating 

that “not more than 10 percent of the samples may exceed 40 FC/100 mL (18 AAC 70 (1)(A)(i)).” And four 

of the five sites monitored exceeded the geometric mean limit of 20 FC/100 ml, with the exception of Site 

PHC-2 which had a geometric mean result of 9.48 FC/100 ml. Table 3 shows the summary results. 

 

Table 4.  Summary of Fecal Coliform Bacteria results  

Sampling 
location 

Fecal Coliform Bacteria Results (FC/100 mL) 

Total # of 
samples 

Geomean 4 # of samples > 40  % of samples > 40 5 

PHC-A 1 NA 1 100% 

PHC-1 5 183.38 5 100% 

PHC-2 5 9.48 1 20% 

PHC-3 5 357.09 4 80% 

PHC-4 5 22.02 2 40% 

PHC-5 5 103.51 3 60% 

 NA – not applicable 

 

Southeast Alaska had cool and wet weather in May and June, with moderate to heavy precipitation on May 

19, and June 7-9. The heavier the precipitation, the more elevated the fecal coliform bacteria was found in 

the samples. Specifically, May 19 with 0.45 inches of rain (>600 and 3,600 FC/100ml), and June 7, 8 and 9 

with 0.34, 1.54 and 0.50 inches of rain (>600, 4,000, and >6,000 FC/100ml), respectively. Samples collected 

during periods of drier weather yielded fecal coliform bacteria results magnitudes lower (low to middle 100s 

FC/100ml). Specifically, 0.00 inches of rain on May 25-27 (range <2 to 450 FC/100ml), 0.18 inches in June 

1-3 (range 6 to 480 FC/100ml), and 0.13 inches in June 14-16 (range 3.3 to 120 FC/100ml). 

 

The final value for three site samples were reported as Too Numerous to Count (TNTC) or “>” by the 

analytical laboratory. Admiralty Environmental, the analytical laboratory, did not run a low enough dilution 

during the analysis method to produce a countable range of fecal coliform bacteria colonies, therefore 

producing the final result of TNTC or “>” value. Unofficially, the lab was able to estimate that the final 

count would be at least greater than a specific value, such as >6000 FC/100 ml. Sampling site PHC-3 

yielded the highest overall sampling results for fecal coliform bacteria on May 20 and June 9, along with 

PHC-5 on June 9; see Table 5 for analytical results. These high fecal counts will be discussed below in the 

MST analysis discussion. 

 

                                                      
4 Geomean may not exceed 20 FC/100ml 

5 Not > 10% of samples may exceed 40 FC/100ml 
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The background sample, PHC-1, had elevated levels of fecal coliform bacteria in all five of the samples, the 

entire sampling period. These levels ranged from 82 to >600 FC/100ml. To determine if there was a quality 

control issue with the analytical laboratory, an additional sample (PHC-A) was collected further upstream 

from the PHC-1 background sample. PHC-A was collected on June 9, 2014, and the results were similar to 

the background sample concluding the analytical laboratory procedures were adequate. The elevated 

background levels could be attributable to the limited water available for sample collection, and introduction 

of organic particles, or influenced by wildlife in the forested area. 

 

Table 5.  Fecal Coliform Bacteria and MST Bacteroidetes Results 

Sample 
Locations 

May 20 May 27 June 3 June 9 June 16 

PHC-A - 1 - - 82 2, 3 - 

PHC-1 >600 450 100 64 120 

PHC-2 <2 4 10 580 3.3 

PHC-3 
3,600   

(no human, no horse) 4 
10 480 

>6,000  
(no human) 

56 

PHC-4 20 <2 8.3 >600 52 

PHC-5 

110 
(human important 

contributor 9.69+03/100ml 
water, no horse) 

10 27 4,000 100 

1 - Denotes no sample was collected. 
2 Numeric values are fecal coliform bacteria in FC/100ml. 
3 Bolded samples indicate exceedence of Alaska WQS. 
4 Narrative description denotes the 3 samples selected and tested for MST analysis.  

 

 

MST 

Based on the positive fecal coliform bacteria results found in the samples, three samples were chosen for 

human and horse bacteroidetes ID analyses. Table 5 below depicts which samples had MST analyses 

requested, the host bacteria that were targeted, and the final results of the analyses. Of the three samples 

analyzed for a source bacteria present, only site PHC-5 (sampled May 20, 2014) was positive for human 

bacteroidetes ID, with a quantification count of (9.69 +03) 9,690 copy numbers per 100 mL of water.  

 

The sample collected from site PHC-5 on May 20, 2014 was reported with 110 FC/100ml. The MST 

analyses was present for human bacteroidetes ID (noted as “important contributor”) with a quantification 
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count of (9.69 +03) 9,690 copy numbers per 100 mL of water, and absent for horse bacteroidetes ID. Site 

PHC-5 is located downstream of the total watershed area sampled, with contributions from PHC-1 – PHC-

4 (see Figure 2 stream addition in blue) and downstream from Engineers Cutoff Road which has no 

municipal sewer line and numerous on-site septic systems. There are also several polyvinyl chloride (PVC) 

and plastic pipes that have direct discharge into the creek. Several of these pipes run underground from the 

Department of Motor Vehicles (DMV) parking lot and the actual point of discharge from the pipe is located 

midway up the stream bank.   

 

The other two samples selected for MST analyses were collected from site PHC-3. The May 20, 2014 

sample reported fecal coliform bacteria at 3,600 FC/100ml. The MST analyses included human and horse 

bacteroidetes, but was absent for both bacteroidetes. The June 9, 2014 sample reported an estimated value 

of >6,000 FC/100ml. The MST analysis included human bacteroidetes, and the results were absent for 

human bacteroidetes. Site PHC-3 is located at a culvert receiving water runoff from both sides of Glacier 

Highway and direct contribution from an upgradient horse farm and pasture. Additional MST analyses were 

not performed due to budgetary reasons. 

  

Field measurements 

Field parameters were measured at each site in junction with the bacteria sample collection. In general, these 

field parameters confirmed typical, natural values. The graphs for each of these field parameters are available 

in Appendix C. Photographs of the sample sites during each of the five sampling events are shown in 

Appendix D.   

 

Dissolved Oxygen (DO) values for sites PHC-1, PHC-2, PHC-4 and PHC-5 were all within the >7 mg/L 

water quality standard recommended for anadromous fish habitat. However, during four of the five 

sampling events, Site PHC-3 values fell below the >5 mg/L water quality standard required for healthy non-

anadromous fish populations.  

The pH values for all the sampled sites PHC-A, and PHC-1 through PHC-5 ranged between 6.5 and 8.5, the 

water quality standard set by the State of Alaska to support aquatic life.  

Conductivity maintained a level trend during the May 20 through June 16, 2014 sampling program. An 

overall lower conductivity is seen on June 9th due to the heavy rain. The addition of freshwater (rain) with its 

inherently lower conductivity and the dilution of mineral concentrations from the heavier rains, results in 

lower creek water conductivity. The conductivity values ranged from 16.01 uS/cm to 816 uS/cm, all values 

which support aquatic life in freshwater streams.  

Southeast Alaska had cooler weather in May and June (48 – 54 F), with an increase in temperature in mid-

June (70 F). Moderate to heavy precipitation occurred in mid-May (0.45 inches of rain) and early-June 

(0.34, 1.54 and 0.50 inches of rain). Water temperatures reflected the precipitation events by remaining 

cooler with moderate to heavy rain, and warmer during light to no rain. This trend is also shown in the 

conductivity values collected for this project. All of the stream temperatures were less than 20 C, which is 

the Alaska Water Quality standard for waters available to support aquatic life. 
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Turbidity levels generally stayed steady throughout the sampling project, with the exception of two sampling 

events. During the sample collection on June 3, 2014 the water at Site PHC-1 was slightly elevated at 14.8 

Nephelometric Turbidity Unite (NTU), and on June 16, 2014 the water at Site PHC-3 was slightly elevated 

at 12.4 NTU.  

 

2013-2014 Summary 

Based on 2013 and 2014 analytical tests, the contributors of fecal pollution at PHC-3 appear to be 

contributed by non-human sources (wildlife and upgradient horse farm/pastures), and at PHC-5 by human 

sources from upgradient septic systems on Engineers Cutoff Road. Table 6 displays 2013-2014 fecal 

coliform data, and Table 7 summarizes 2013-2014 both fecal coliform and MST data results. A more 

comprehensive monitoring program throughout the watershed, including microbial source tracking, will 

verify this initial assessment.  

 

Please note that the PHC-3 sample collected on June 5, 2013 showed a fecal coliform result of >4,000 

FC/100ml, and was selected for MST. This sample is significant because it exhibited a signal indicating the 

presence of the horse-associated Bacteroidetes gene, but the signal was below the laboratory’s limit of 

detection. The sample was therefore classified as negative and required further sampling to draw definitive 

conclusions about the contributor(s) of fecal pollution. All field data sheets and laboratory analytical reports 

are attached as Appendix B. 

 

Table 6.  Fecal Coliform Bacteria Results Comparison 2013 and 2014 

 2013 data 
 

2014 data 

Sample 
Locations 

June 5 June 12 June 19 June 24 June 26 May 20 May 27 June 3 June 9 June 16 

PHC-A - 1 - - -  - - - - 82 2, 3 - 

PHC-1 2 4 <2 <2 ND >600 450 100 64 120 

PHC-2 50 8.3 20 15 5 <2 4 10 580 3.3 

PHC-3 
 

>4,000   
 

220 146 
 

18 
 

150 
 

3,600   
 

10 480 
 

>6,000  
 

56 

PHC-4 66 30 18 5 18 20 <2 8.3 >600 52 

PHC-5 
 

120 
 

46 35 46 50 
 

110 
 

10 27 4,000 100 

1 - Denotes no sample was collected. 
2 numeric values are fecal coliform bacteria in FC/100ml. 
3 Bolded samples indicate exceedence of Alaska WQS. 
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Table 7.  Fecal Coliform Bacteria and MST Bacteroidetes Results 

 

1 Bolded Host Species tested present (important contributor) for Bacteroidetes. 
2 Sample exhibited a signal indicating presence of the horse-associated Bacteroidetes gene, but signal was 
below laboratory’s limit of detection. 

 

6. Conclusions 
 

Based on previous data collection, and the current, targeted 2013 and 2014 data, fecal coliform bacteria in 

Pederson Hill Creek waters continue to exceed water quality standards.  Even with the installation of the 

municipal sewer system in 2010 and 2011, concentrations do not show a significant downward trend. The 

bacteria source(s) in the northern portion of the watershed (monitoring station PHC-3) appears to be 

associated with non-human sources (wildlife and upgradient horse farm/pastures), and in the central portion 

of the watershed (monitoring station PHC-5) contributions by human sources from upgradient septic 

systems on Engineers Cutoff Road. A more comprehensive monitoring program throughout the watershed, 

including microbial source tracking, will verify this assessment. 

 

Efforts by ADEC and NRCS will continue to educate area homeowners on proper on-site septic system 

operation, and proper storage and BMPs for animal manure maintenance to reduce the potential migration 

of fecal bacteria contamination into adjacent wetlands and Pederson Hill Creek waters. ADEC will continue 

to respond to complaints about malfunctioning systems and will conduct compliance investigations when 

needed. 

 

2013/2014 MST  Bacteroidetes Requests and Results for PHC-3 and PHC-5 

 
PHC-3 

 
PHC-5 

 6/5/13 6/12/13 5/20/14 6/9/14 6/5/13 5/20/14 

Tests 
performed 

Human 
Horse 

 
Dog 
Pig 
Bird 

Goose 
Chicken 

Human 
Horse 

Human 
Horse 

Human 
Human  
Horse 

 

Human 
Horse 

MST 
results 

absent absent absent absent 
Human 

(2.98+03/100ml 
water) 

Human 
(9.69+03/100ml 

water) 

Fecal 
Coliform 
Bacteria 
results 

FC/100ml 

>4,000 220 3,600 >6,000 120 110 
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Appendix B – Field Data Sheets and Laboratory Analytical Reports 

 
May 20, 2014 
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May 27, 2014 
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June 3, 2014 



2014 Pederson Hill Creek Water Quality Monitoring 

 

47 | P a g e  

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

48 | P a g e  

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

49 | P a g e  

 

 

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

50 | P a g e  

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

51 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

52 | P a g e  

 

 



2014 Pederson Hill Creek Water Quality Monitoring 

 

53 | P a g e  

 

June 9, 2014 
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Appendix C – Data Graphs 

 
Figure 1.  Dissolved Oxygen (DO) values from Pederson Hill Creek water quality monitoring during May-June 2014.  Alaska WQS requires > 7 mg/l 
for anadromous fish; > 5 mg/l for non-anadromous fish; < 17 mg/l for aquatic life (the dotted lines correlate to DO concentrations required for 
healthy fish populations). 
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Figure 2.  pH values from Pederson Hill Creek water quality monitoring during May-June 2014.  Alaska WQS requires pH values ranging from 6.5 to 
8.5 to support aquatic life; the dotted line correlates to pH values required for healthy fish populations. 
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Figure 3.  Conductivity values from Pederson Hill Creek water quality monitoring during May-June 2014. 
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Figure 4.  Temperature values from Pederson Hill Creek water quality monitoring during May-June 2014. Alaska WQS call for temperatures < 20 C 
to support aquatic life.  
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Figure 5.  Turbidity values from Pederson Hill Creek water quality monitoring during May-June 2014. 
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Figure 6.  Fecal Coliform Bacteria Results from Pederson Hill Creek water quality monitoring during May-June 2014. The blue line represents the Alaska 
WQ criteria in a 30-day period, the geometric mean may not exceed 20 FC/100 ml, and not more than 10% of the samples may exceed 40 FC/100 ml.  
All five Pederson Hill sampling sites exceed the water quality limits as set by the State of Alaska.  
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Figure 7.  Fecal Coliform Bacteria Results from Pederson Hill Creek water quality monitoring during May-June 2014 – using logarithmic scale. The 
blue line represents the Alaska WQ criteria in a 30-day period, the geometric mean may not exceed 20 FC/100 ml, and not more than 10% of the 
samples may exceed 40 FC/100 ml.   
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Figure 8.  Fecal Coliform Bacteria Results from Pederson Hill Creek water quality monitoring during 2013 - 2014. 
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Figure 9.  Fecal Coliform Bacteria Results from Pederson Hill Creek water quality monitoring during May-June 2014 – using logarithmic scale. The 
blue line represents the Alaska WQ criteria in a 30-day period, the geometric mean may not exceed 20 FC/100 ml, and not more than 10% of the 
samples may exceed 40 FC/100 ml.   
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Appendix D – Site Photos 

 

May 20, 2014 sampling site photos 
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PHC-3 sample site 
(Natural biological sheen shown in photo) 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PHC-4 sample site 
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PHC-5 sample site 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

Downstream of PHC-5 sample site 
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May 27, 2014 sampling site photos 
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PHC-3 sample site 
(Natural biological sheen shown in photo) 
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PHC-5 sample site 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

Downstream of PHC-5 sample site 
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June 3, 2014 sampling site photos 
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PHC-2 sample site 
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PHC-3 sample site 
(Natural biological sheen shown in photo) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

PHC-4 sample site 
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PHC-5 sample site 
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June 9, 2014 sampling site photos 
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PHC-2 sample site 
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PHC-3 sample site 

 
PHC-4 sample site 
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PHC-5 sample site 

 
 
 

Downstream of PHC-5 sample site 
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June 16, 2014 sampling site photos 
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PHC-2 sample site 
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PHC-3 sample site 

(Natural biological sheen shown in photo) 

 
 
 
 

PHC-4 sample site 
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PHC-5 sample site 

 
 

Downstream of PHC-5 sample site 
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Mitigation pond downstream of PHC-5 sample site 
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