
2023 Watershed Update

Municipality of Anchorage
Alaska Department of Transportation

and Public Facilities



Today’s Agenda

APDES Meeting Agenda:
BIRCH Room
9:30 APDES Storm Water Program

• Introductions
• Agency Updates 
Monitoring Program
• Dry Weather Screening – Kacy Grundhauser, HDR, Inc.
• Pesticide Screening – Josh Buza, HDR, Inc.
• Stormwater Outfall Monitoring – Cindy Helmericks, HDR, Inc.
Watershed Education Activities – Cherie Northon, AWC

10:30 Break for Refreshments
11:00 Chester Creek Master Plan – Introduction and Implementation

Presentation of data collection efforts and the mapping and modeling 
products. Avenues for implementation into the capital projects process.  
Attendees are eligible to receive one PDH credit – Janie Dusel, AWR Eng.

12:00 Discussion & Adjournment



Municipality of Anchorage 
and Alaska Department of Transportation 

and Public Facilities

Agency Updates

APDES Annual Meeting






APDES Annual Meeting

Municipality of Anchorage
and Alaska Department of Transportation

and Public Facilities

Anchorage Storm Water Permit Compliance

*APDES   = Alaska Pollutant Discharge Elimination System

*MS4 = Municipal Separate Storm Sewer System






APDES Annual Meeting

Municipality of Anchorage
and Alaska Department of Transportation

and Public Facilities

Anchorage Storm Water Permit Compliance

MOA & ADOT, owners – Responsible for Water Quality

MS4, Traditionally, In Past, Treated Passively

Doesn’t Work when we have a Permit for Management -






APDES Annual Meeting

Anchorage Storm Water Permit Compliance

• Specific Mandated Programs-

• Construction – Erosion & Sediment Control

• New Development – Runoff Quantity Reduction

• Street Operations & Management

• Discharge Management – Residential/Industrial

• Monitoring – Dry & Wet Weather, Pesticides

• Education



APDES Annual Meeting

Dry Weather Screening

Presented by: 

Kacy Grundhauser
HDR, Inc.



APDES Annual Meeting

Pesticide Screening

Presented by: 

Josh Buza
HDR, Inc.



APDES Annual Meeting

Stormwater Outfall Monitoring

Presented by: 

Cindy Helmericks
HDR, Inc.



APDES Annual Meeting

Watershed Education Activities

Presented by: 

Cherie Northon
AWC



APDES Annual Meeting

Chester Creek Master Plan
Introduction and Implementation

Presented by: 

Janie Dusel
AWR Engineering



Illicit Discharge

AMC 21.07.040 – Regulates Discharges to MOA 
storm drains

• Defines specific prohibited 
discharges, but also defines 
“illicit discharge” as 
“pollutants or any materials 
other than storm water”.

• Streets drain to creeks - #1 
public outreach message

• All drains are not equal -
Storm drain flows DO NOT go 
to the sewage treatment 
plant



Illicit Discharge 

Hole chipped in ice to 
access MS4 manhole for 
illicit discharge



Illicit Discharge 

Free Disposal for Household Hazardous Waste



Spill Cleanup



www.AnchorageStormwater.com



www.AnchorageStormwater.com/maps



www.AnchorageStormwater.com/maps



Chester Creek Restoration Priorities



Chester Creek Restoration Priorities



Dog Parks



Dog Parks



Animal Facilities



Commercial Stables and Alaska Zoo



Scoop the Poop!



Creek Cleanup



Fishing Line Recycling by AWC



Fish Waste



Q &A Discussion

Anchorage MS4 Permit
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2022 MOA Dry Weather 
Screening (DWS) 
Program

March 9th, 2023 Eagle 
River 
1417-1



DWS Overview

2022 DWS Field Work

2022 DWS Results

Contents

Fish Creek 
684-1



DWS Program Objectives
• Dry Weather Screening (DWS) Program
• Detect and reduce illicit discharges to the Municipal Separate Storm Sewer System (MS4)
• Illicit discharge = any discharge not entirely composed of stormwater

Image Credit: Alaska News Source

Industrial process 
wastewater

Domestic 
wastewater

Car wash water X



DWS Program Overview
• Municipal Separate Storm Sewer 

System (MS4) permit
• 2020 – 2025 cycle

• June – August
• Conducted after at least 48 hours 

of dry weather

1. Outfall evaluation and prioritization
2. Annual monitoring of 30 outfalls
3. Sampling of suspected illicit 

discharges

Fish Creek 79-353



Prioritization



DWS Monitoring

• Historical record of previous monitoring 
efforts

• Potential indicators of illicit discharge
• Odors
• Color
• Clarity
• Floatables
• Deposits
• Stains
• Sheen
• Surface scum
• Debris

Furrow Creek 
292-192



DWS Tested Parameters

• 7 tested parameters
• Observe for maintenance issues

Measurement 
Type Parameter Reporting Range Threshold

Field

pH 0 – 14 STD ≤ 4 or ≥ 9 STD
Total 
Chlorine 0.1 – 3.4 mg/L ≥ 1.0 mg/L

Detergents 0.05 – 1.2 mg/L ≥ 1.0 mg/L
Total 
Copper 0.1 – 4.0 mg/L ≥ 1.0 mg/L

Total 
Phenols 0.1 – 5 mg/L ≥ 0.5 mg/L

Turbidity 0.1 - 1,000 NTU ≥ 250 NTU

Laboratory Fecal 
Coliform

1 colony/100 mL –
too numerous to count ≥ 400 colonies/100 mL

Eagle River 
1375-1



2022 DWS Field Work
• Watersheds monitored:

• Chester Creek
• Eagle River
• Fire Creek
• Fish Creek
• Furrow Creek
• Rabbit Creek

• 30 Observed outfalls:
• 16 flowing

• 6 assumed to convey 
groundwater

• 7 submerged or backwatered
• 2 suggested maintenance
• 10 unable to access or locate
• 4 sampled for illicit discharge

Eagle River

Furrow Creek



Results
Eagle River

Left: 1375-1

Right: 1451-1



Results
Furrow Creek

Left: 292-192

Right: 332-1



2022 DWS Results Summary
• 30 outfalls monitored
• 4 outfalls sampled
• No exceedances

Fish Creek 
1278-1

Fish Creek 
1003-1



Thank you

Questions?
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2022 MOA Pesticide 
Screening Program

March 9th, 2023



Pesticide Screening Overview

2022 Pesticide Screening Results

2022 Pesticide Screening Program 
Conclusions



PESTICIDE SCREENING 
OVERVIEW

Little Campbell Lake



Objectives of Pesticide Monitoring Program
• Meet the requirements of the Municipal 

Separate Storm Sewer System (MS4) permit 
(2020 – 2025) for 2022 and 2024

• Determine presence of pesticides in three 
Anchorage closed lakes 

• Testing for 2,4-D and Carbaryl as 
representative pesticides

Pesticide Screening History:
• Redesign 2011 Permit to increase 

monitoring
• 2013 – detectable levels of 2,4-D in Hideway

Lake and Lake Otis – education program
Little Campbell Lake



Pesticide Monitoring Sites

• Three Closed Lake Basins
• Lake Otis
• Hideaway Lake
• Little Campbell Lake (control)

• Sample locations coincide with those from 
previous permits: 2011, 2013, 2016, and 
2018



Pesticide Monitoring Methodology
• Rain event followed by 48 hours of dry 

weather
• Sampling takes place from a small boat 

located above the deepest part of each lake
• Sampling occurs at 1 m below the surface

• YSI: pH, temp (C°), 
• Discrete Depth Sampler: 2, 4-D and 

Carabryl
• 2, 4-D and Carabryl analyzed at laboratory
• Field replicate verification

Lake Otis



Pesticide Screening Parameters and Methods of 
Analysis

Parameter Method Analysis Location Range

Temperature SM 2550 B
YSI Handheld Probe

Field -5 °C – 45 °C

pH EPA 150.2
YSI Handheld Probe

Field 0 – 14 STD

2,4-D EPA 515.4 Laboratory NA

Carbaryl EPA 531.2 Laboratory NA



2022 PESTICIDE SCREENING 
OVERVIEW

Lake Otis



2022 Pesticide Screening Results
• No detection of tested pesticides
• Sample locations consistent with previous events

Site Collection Time Temp (°C) pH 2,4-D Carbaryl (ug/L)/MDL

Little Campbell Lake 9:45 15.1 5.7 ND(0.055) ND(0.045)

Hideaway Lake 11:25 13.7 7.67 ND(0.055) ND(0.045)

Lake Otis 12:10 15.9 6.36 ND(0.055) ND(0.045)

Lake Otis (Duplicate) 12:20 15.9 6.36 ND(0.055) ND(0.045)



2022 PESTICIDE MONITORING  
CONCLUSIONS

Hideaway Lake



2022 Pesticide Monitoring Conclusions and Looking 
Ahead

• No detection of tested pesticides
• May be attributed to education and 

outreach on pesticide impacts on 
waterbodies

• Continued educational program
• Permit cycle includes 2024 sampling 

event

Little Campbell Lake



Thank you

Questions?
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2022 MOA Stormwater 
Outfall Monitoring 
Program
March 9th, 2023



Stormwater Monitoring Program 
Overview

2022 SWM Program Results 
Overview

2022 SWM Program Conclusions



STORMWATER MONITORING 
PROGRAM OVERVIEW

Lynwood Rain Gauge



Objectives of Stormwater Monitoring (SWM) Program
• Meet the requirements of the Municipal 

Separate Storm Sewer System (MS4) permit 
(2020 – 2025)

• Estimate annual pollutant loading

Used to:
• Assess the effectiveness of existing 

stormwater controls
• Prioritize portions of the MS4 that need 

additional controls
• Measure whether Total Maximum Daily Load 

(TMDL) objectives are met



SWM Monitoring Corridor

• Ten priority outfall sites
• Outfalls geographically distributed
• Represent variety of Subbasin land-use 

types
• Industrial 
• Mixed
• Residential

• Outfalls discharge to Campbell, Chester, 
and Furrow Creek Watersheds



SWM Program Methodology
• Stormwater outfall sampled after >0.1 inch of 

precipitation in 24 hours preceded by 24 
hours of ≤0.1 inch of precipitation

• Outfall discharge calculated from flow velocity 
and outfall geometry

• Water quality parameters assessed through 
qualitative observations, field measurements, 
and laboratory testing

SWM11



SWM Tested Parameters

Parameter Purpose

Flow Characterize flow & loading
Specific Conductivity Stormwater quality
Dissolved Oxygen (DO) Stormwater quality
pH Stormwater quality
Temperature Stormwater quality
Turbidity Stormwater quality
Odor Qualitative Observation
Color Qualitative Observation
Clarity Qualitative Observation
Floatables Qualitative Observation
Deposits or Stains Qualitative Observation
Sheen Qualitative Observation
Surface Scum Qualitative Observation
Debris Qualitative Observation

Parameter Purpose

5-Day Biochemical Oxygen 
Demand (BOD5)

Stormwater quality

Fecal Coliform Stormwater quality & loading

Total Suspended Solids (TSS) Stormwater quality

Total Aromatic Hydrocarbons 
(TAH) Stormwater quality & loading

Total Aqueous Hydrocarbons 
(TAqH) Stormwater quality & loading

Dissolved Copper Stormwater quality
Total Hardness Stormwater quality

Field Measurements and Observations Laboratory Measurements



2022 Precipitation vs. Historical Averages
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2022 Monitoring Events

Monitoring Event RainfallCumulative Precipitation Daily Rainfall (Calendar Day)

Four Monitoring Events (measured at Ben Boeke Rain Gage)
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2021 SWM PROGRAM 
RESULTS OVERVIEW

SWM08



2022 SWM Program Field Measurements
• Flow Rate 
• Turbidity
• Dissolved Oxygen (DO)
• Total Dissolved Solids
• pH
• Temperature

TAKEAWAY –
• Consistent temperatures
• High Turbidity at SWM 12
• Low pH at SWM07
• Other field measurements within 

historical ranges
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2022 SWM Program 
Laboratory Measurements
• Biochemical oxygen demand (BOD5)
• Total Suspended Solids (TSS)
• Fecal Coliform
• Hardness
• Dissolved Copper
• Hydrocarbons (TAH and TAqH)

TAKEAWAY
• BOD5 – Lower than 2021
• TSS – isolated spikes
• Copper and Hardness within 

historical ranges



2022 SWM Program Fecal Measurements

• Fecal levels generally 
normal when compared 
to data record

TAKEAWAY – within 
historical range

= indicates upper AWQS fecal coliform limit of 200 CFU/100 mL



2021 SWM Program Hydrocarbon Measurements  

• All samples below AWQS limits 
for TAH and TAqH

• Many results are estimated low 
by lab

TAKEAWAY – Lower 
concentrations of TAqH and no 
detections of BTEX in 2022

= indicates the upper AWQS TAH limit of 10 µg//L 
= indicates the upper AWQS TAqH limit of 15 µg/L



2020 Hydrocarbons

Comparison of Hydrocarbons

2022 Hydrocarbons2021 Hydrocarbons

= indicates the upper AWQS TAH limit of 10 µg//L 
= indicates the upper AWQS TAqH limit of 15 µg/L



Hydrocarbon Annual Loading



Seasonal & Multi-Year 
Trends

• Available data remains limited.
• Some seasonal affects observed 

in temperature-dependent 
parameters

• Studies show 20-years of data 
needed to establish statistical 
power

= 2022 Results
= 2011 – 2021 Results 



2022 SWM PROGRAM 
CONCLUSIONS

SWM12



• Early to mid rain season sampling
• Samples generally fell within historical 

ranges for the program
• Storm events were long duration and with 

varying intensity
• Hydrocarbon detection decreased

2022 SWM Program 
Conclusions



SWM Program: Looking Ahead

• Investigating intensity of storms and 
affects on results

• Continued monitoring of 
hydrocarbons to determine if part of 
a broader trend

• Determining if any changes occur to 
changes in the MS4 infrastructure at 
SWM09A

SWM10



Thank you

Questions?



ANCHORAGE WATERWAYS 
COUNCIL

2022 Stormwater Education 
Anchorage Waterways Council

Cherie Northon, Ph.D.

March 9, 2023



Public education and outreach on stormwater are 
accomplished through a variety of avenues: 
• Rack cards

• Tabling opportunities--Potter Marsh Day, Dog Jog, etc.

• Events—Scoop the Poop Day

• E-newsletters

• Lectures/presentations and classes 

• Publications 

• TV/radio/news media

• Social media--Facebook





Scoop the Poop Day - 2018








Remember, ONLY clean water down the drain!

Thank you!

cherie@anchoragecreeks.org



CHESTER CREEK WATERSHED
STORMWATER MASTER PLAN

Presented for: 2023 Watershed Update for the MOA

Presented by: AWR Engineering, LLC



PURPOSE AND NEED

Pipe 
Condition/Risk 

Assessment

Pipe 
replacements

Pipe 
upgrades

Area 
development

System 
loading

Planning

Failure 
potential

Failure 
consequence

Total Risk

Risk

Pipe capacity

Surcharging

Surface 
flooding

Variation

Performance



MASTER PLAN COMPONENTS

Master 
Plan

Hydrologic and 
Hydraulic 

Assessment

System 
Attributes

Pipe 
Condition/Risk 

Assessment



HYDROLOGIC & HYDRAULIC ASSESSMENT

Watershed



HYDROLOGIC & HYDRAULIC ASSESSMENT

Define Area of 
Interest

Define Points 
of Interest

Delineate Sub-
basins

Establish 
Routing 
Network

Define Sub-
basin 

Parameters

Define Routing 
Network 

Parameters

Establish Rain 
Events

Run Model

Route 2D 
Surface Flows

Calibrate 
Model

Iterative

Iterative



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Level of Detail
• Subbasin 

Delineation
• Pipes included in 

the analysis 

• Example to the right



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Level of Detail
• Subbasin Delineation
• Pipes included in the analysis 



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Level of Detail
• Subbasin Delineation
• Pipes included in the analysis 



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Level of Detail
• 24-inch pipes or greater were included in the model
• Total watershed pipes shown below



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Level of Detail
• 31 square miles
• 222 sub-basins



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Hydraulic Approach
• Piped network
• 2D Surface Flooding



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Hydraulic Approach
• Piped network
• 2D Surface Flooding



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Hydraulics
• 2D surface flows
• Surface links - Flooding not limited to modeled pipe corridors



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Calibrated Rainfall Runoff Model



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Calibrated Rainfall Runoff Model



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Hydraulics
• Chester Creek

• Stormwater Master Plan vs Creek Flood Study



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Results



HYDROLOGIC & HYDRAULIC ASSESSMENT

• Keeping the Model Current
• Working on a pathway and strategy for this
• Still in process



RISK ASSESSMENT

• General Approach

• Risk Assessment included all main line pipes – not limited to 
pipes 24-inches and greater



RISK ASSESSMENT

• Probability of Failure

• Weights were calibrated based on observed CCTV of pipes in the 
Watershed.



RISK ASSESSMENT

• Probability of Failure
• Probability of Failure scores were grouped in 4 categories

Good | Moderate | Poor | Failing

• Weights were calibrated based on observed CCTV of pipes in 
the Watershed.



RISK ASSESSMENT

• Probability of Failure
• Final scores were distributed to a 1 to 10 scale



RISK ASSESSMENT

• Probability of Failure



RISK ASSESSMENT

• Probability of Failure



RISK ASSESSMENT

• Consequence of Failure



RISK ASSESSMENT

• Final Risk Score



RISK ASSESSMENT

• Final Risk Score



RISK ASSESSMENT

• Final Risk Score



RISK ASSESSMENT

• Final Risk Score



RISK ASSESSMENT

• Interpretation of Results
• Not a perfect representation of the real world
• Look at the system more holistically and not segment-by-

segment
• Risk is based on input priorities



APPLICABILITY

• Storm drain design and sizing

• Baseline for fine-tuning piece-by-piece

• Prioritizing upgrades

• Understanding existing pipe capacity and condition for new 
development tie-ins



DATA AVAILABILITY

• Chester Creek Stormwater Master Plan Story Map

• Chester Creek Watershed Stormwater Master Plan (arcgis.com)

• https://storymaps.arcgis.com/stories/97f06fa6e00a4785af53514e1fb83b
d1

• Documents and Resources
• Report (Chester Creek Watershed Stormwater Master Plan)

• Figures and Appendices

• Presentation Slides

• Interactive Map

• Spatial Data Download

• Model Pipe Results

• Model Junction Results

• Surface flow rasters

• Subcatchments

• Mapping Grid

https://storymaps.arcgis.com/stories/97f06fa6e00a4785af53514e1fb83bd1
https://storymaps.arcgis.com/stories/97f06fa6e00a4785af53514e1fb83bd1
https://storymaps.arcgis.com/stories/97f06fa6e00a4785af53514e1fb83bd1


QUESTIONS?
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