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I. Introduction

Background

The Alaska Department of Environmental Conservation (ADEC) began funding the development of a
watershed plan for the Ketchikan area in 2019 through the Alaska Clean Water Actions grant program.
The Southeast Alaska Watershed Coalition led this effort and reached out to representatives of relevant
departments of the City of Ketchikan, Ketchikan Gateway Borough, City of Saxman, Ketchikan Indian
Community, and Alaska Department of Natural Resources to provide input on the plan. Ultimately, staff
at the City’s Public Works and Port and Harbors Departments, the Borough'’s Public Works Department,
and Ketchikan Indian Community’s Cultural Resources Department offered the most insights and input
to this plan during in-person meetings, phone calls and over email; however, this plan has not been
officially approved or endorsed by any organization. The Southeast Alaska Watershed Coalition compiled
and released the final draft of this plan. Importantly, this is a living, working document that is meant to
be updated at least annually as additional information becomes available and more stakeholders engage
with the process of improving water quality in the Ketchikan area.

Location

Ketchikan Gateway Borough is the second-most populous borough in southeast Alaska, with most of the
residents (13,918) living in southwest Revillagigedo Island (Figure 1). The urbanized area is largely
confined to the coast along the Tongass Narrows and includes the cities of Ketchikan (population 8,289)
and Saxman (population 384). This area includes many small coastal watersheds and a few larger
drainage basins, including Ketchikan Creek watershed (37 km?2), the lower portion of which includes part
of the city of Ketchikan (Figure 1). Residents of the community of Ketchikan, including the cities of
Ketchikan and Saxman and outlying borough areas, are intimately connected to the area’s fresh- and
marine waters. People depend on healthy waters for harvesting fish and other seafood, recreating, and
attracting hundreds of thousands of tourists a year.

Figure 1. Ketchikan area map, including
streams and some of the coastal
watershed boundaries. The location is
shown in red in the inset map of Alaska.



Goals

Various water quality data, including bacteria, metals, nutrients, and other physical and biological data
have been collected in Ketchikan, Hoadley and Carlanna Creeks, and 13 recreational beaches in the
Ketchikan area. Multiple years of high-quality fecal bacteria data exist for the beaches. Many of these
locations experience elevated concentrations of fecal bacteria that are indicative of an increased health
risk with exposure to the water. In contrast to the extensive fecal bacteria data, other water quality
data, such as metals, nutrients, and pH are more limited and are still being collected and screened to
understand the extent to which water quality (particularly in urban streams) might be polluted with
respect to these constituents.

Based on the data that currently exists and community concerns about bacteria concentrations at many
beaches, the participating stakeholders agreed that this iteration of the watersheds plan should focus
primarily on fecal bacteria. As more information about urban pollutants or other water quality issues
becomes available and indicates a need for action, future iterations of this plan (or a new plan) can
address those issues. A summary of the creeks sampling is provided starting on page 13 of this report.
While there are many potential sources of fecal bacteria, including wildlife, analyses have shown that
human waste contributes to bacteria loads at every beach location that was sampled, and dog waste
contributes at nearly every location. This information suggests that proactive management of human
and pet waste can lead to improved water quality in the Ketchikan area.

The goal of this area-wide watersheds management plan is to identify and prioritize strategies and set
a timeline for reducing bacteria concentrations in Ketchikan’s waters. Ultimately, this plan is meant to
provide a roadmap for the community to pursue cost-effective bacteria management strategies that will
have measurable impacts on water quality. It is recognized that the strategies and timelines presented
here are subject to change along with relevant information, finances, regulations, etc. This document
includes the U.S. Environmental Protection Agency’s (US EPA) 9 steps that are crucial for watershed
management plans. Briefly, these include:

Addressing the causes and sources of pollution

Calculating needed load reductions to achieve water quality standards
Identifying management measure to achieve load reduction measures
Implementation schedule

Milestones

Criteria to assess progress

Monitoring plan

Education and outreach plan

W oo N R WDNRE

Technical and financial resources needed

Water Quality Standards

Fecal coliform and enterococci are two groups of bacteria that are associated with the guts of warm-
blooded animals — humans, other mammals, and birds. Most bacteria in these groups are not harmful
themselves; however, they are commonly used to indicate when water has been contaminated by fecal
material, which can contain other pathogens that are more difficult to test for. Higher concentrations of

9



fecal coliform and enterococci indicate a greater likelihood that pathogens that present a health risk
may also be present.

In marine waters, to protect the health of those harvesting shellfish and other organisms for raw
consumption, not more than 10% of samples may have fecal coliform concentrations that exceed 31
colony forming units (CFU) per 100 ml, and the geometric mean of samples may not exceed 14 CFU/100
ml. Additionally, to protect the health of those who come into direct contact with the water (contact
recreation), not more than 10% of samples may have enterococci concentrations greater than 130
CFU/100 ml within a 30-day period, and the geometric mean of samples within a 30-day period may not
be greater than 35 CFU/100 ml (18 AAC 70 (14), Appendix A. Alaska Water Quality Standards).

In freshwater, to protect water for drinking, not more than 10% of samples may have fecal coliform
concentrations exceeding 40 CFU/100 ml over a 30-day period, and the geometric mean of
concentrations in samples may not exceed 20 CFU/100 ml over a 30-day period. To protect the health of
people who come into direct contact with water (contact recreation), not more than 10% of samples
may have E. coli concentrations greater than 410 CFU/100 ml in a 30-day period, and the geometric
mean of samples may not exceed 126 CFU/100 ml in a 30 day period (18 AAC 70 (2), Appendix A. Alaska
Water Quality Standards).

Current Conditions

Beaches

Ketchikan’s beaches were sampled for fecal bacteria during the recreational seasons of 2017 through
2020 (Jul-Sep 2017; May-Sep 2018 through 2020), and during the non-recreational season in 2020-2021
(March, April, May, October, November, December 2020, and January 2021), and data indicate that all
beaches exceeded one or more of Alaska’s relevant water quality criteria at some point (Figure 2); many
experienced chronic exceedances during the summer and across years (See Section lll. Load Reductions:
Beaches and Appendix B. Beach water quality data summary). The non-recreational season data showed
slightly lower bacteria levels but 8 of the 12 beaches sampled failed to meet both the recreation and
harvest standards (Appendix B. Beach water quality data summary).

Genetic analyses (Molecular Source Tracking (MST)) of bacteria samples indicated that human and gull
waste were a source of bacteria at all locations, while dog waste was detected at all but Mountain Point
Surprise Beach (Figure 3). More detailed information about sampling results can be found in Section IIl.
Load Reductions: Beaches, Appendix B. Beach water quality data summary, and the 2017-2020
Ketchikan Beach Monitoring Comprehensive Report (Ketchikan Beaches (alaska.gov).
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Figure 2. Beach sampling sites,
with colors indicating in which
years one or more water

quality criteria were exceeded.

Figure 3. Sources of fecal bacteria detected at the beach
monitoring sites along the northern shore (left) and
southern shore (right). Samples were tested for human,
dog, and gull. Results reflect sources detected in any of
the four sampling years (2017, 2018, 2019, 2020).
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Marine waters

ADEC has monitored ambient water quality in the Tongass Narrows from 2018-2020, including at sites
near the cruise ship berth, ferry dock, city outfall, and Thomas Basin (Figure 4, Figure 5). Because the
sampling was targeting “ambient” conditions, times when cruise ships with discharge permits were in
port were avoided. In 2018, samples were collected on 4 dates — once each in April, June, August, and
October. In 2019, samples were collected once in June. In 2020, samples were collected five times in
July, in the absence of a cruise ship season. In 2018, the highest concentrations of fecal coliform were
observed near Thomas Basin and the Alaska Marine Highway System (AMHS) dock (Table 1). In 2020, the
locations with the highest concentrations were Thomas Basin and one sampling location (KEO4) near the
cruise ship berth area.

Table 1. Fecal coliform concentrations in marine locations near Ketchikan. Values for the Tongass
Narrows in 2018 and 2019 represent the average of multiple samples taken within that area (n = 3 for
2018, n = 7 for 2019), individual sample results are reported for Thomas Basin, AMHS Dock, and City
Outfall area in 2018 and 2019. The geomean of five samples taken over 30 days is reported for each
sampling location in 2020 (ARRI 2020a, ARRI 2020b).

Location
Tongass Narrows Thomas
Date (cruise ship berth area)| Basin AMHS Dock City Outfall (KT AIR)
4/9/2018 6 11 6
6/5/2018 18 19 22
8/9/2018 76 315 166
10/17/2018 7 58 28
6/25/2019 11 5 6 11
Thomas | South North Channel
Cruise Ship Berth area Basin | Channel Mid-channel (near City Outfall)
(KEO4) | (KEOS) | (KEO8) | (KEO1) | (KEO7) |(KEO2)|(KEO3) |(KEOG) (KEO9)
July 9, 13, 16,
20, 23, 2020 16.6 8.2 10.9 44.1 7.7 10.2 | 12.0 | 10.8 3.6
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Figure 4. Ambient marine water quality sampling locations for 2018 and 2019 (Figures 1 and 2 in ARRI,
2020a).
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Figure 5. Ambient marine water quality sampling locations for 2020 (Figure 35 in ARRI, 2020b).

Ketchikan Creek

Baseline sampling for physical, chemical, and biotic community characteristics occurred in three urban
streams — Carlanna, Hoadley, and Ketchikan Creeks —in 2013 and 2014 to assess the potential impacts
of urban development and stormwater runoff (Jensen et al., 2014).

Water samples were taken across a range of flow conditions, including summer base flow and one fall
storm event in 2013, and 2014 spring runoff. Samples were collected at upstream reference sites and
downstream urban locations during all sampling events, and samples also were collected from one
storm drain outfall in each watershed during spring 2014. Water samples were analyzed for alkalinity,
hardness, ammonia, nitrate + nitrite, total and total dissolved phosphorus, dissolved organic carbon,
settleable solids, and dissolved copper, lead, and zinc. Additionally, water samples for total fecal
coliform bacteria were collected during August through September and in May as screening data. Field
water quality measurements were taken at each sampling site/location and included turbidity, specific
conductivity, temperature, dissolved oxygen, and pH. Stream discharge was measured on each water
quality sampling date (except bacteria) and at each wadable sampling site.

Stream sediment samples were collected at each sampling site during base flow and spring flow, and
sediment samples at outfall sites were collected during the spring flow sampling event. All sediments
were analyzed for metals, and the most downstream sediment sample in each stream was analyzed
once for polycyclic aromatic hydrocarbons (PAHSs).
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Qualitative habitat assessments and substrate size measurements were conducted once at each
sampling site. Juvenile salmonids and resident fish were sampled from one location in each stream in
September 2013 and benthic macroinvertebrates were collected at each site in May 2014.

Findings

Alkalinity and hardness were generally low at all sampling sites, increasing the toxicity of metals in
these streams. Dissolved metal concentrations were generally highest during summer base flow
conditions. Copper concentrations exceeded acute and chronic toxicity levels in both the reference and
urban Carlanna Creek sites during baseflow, and at most of the downstream urban Ketchikan Creek sites
during all sampling periods. Dissolved lead concentrations exceeded acute and/or chronic toxicities
during base flow at the reference site in Carlanna Creek and all Ketchikan Creek sites. No dissolved
metals that were measured were above acute or chronic toxicity levels during any sampling event in
Hoadley Creek.

Specific conductivity increased downstream in Carlanna and Hoadley Creeks, with highest values
observed during base flow, but specific conductivity in Ketchikan Creek was always highest at the most
upstream sampling location, with the highest values observed during the storm event. Water clarity was
high during all sampling events, with turbidities less than 5 NTU and no detectable settleable solids at
any sampling site. Dissolved oxygen was near saturation during all sampling events in Carlanna and
Hoadley Creeks (>90%) but slightly lower on average in Ketchikan Creek (85.6%). Concentrations of
ammonia and nitrate + nitrite tended to be higher in Ketchikan Creek as compared to Carlanna and
Hoadley Creeks, with daily flux greatest during the storm event. Some unexpected longitudinal water
chemistry trends in Ketchikan Creek may be related to the large diversion of stream water near the
outlet of Ketchikan Lake, which is re-introduced below the most upstream sampling site.

Water samples collected from the stormwater outfalls had lower dissolved oxygen saturation, higher
conductivity, turbidity, nutrients, and metals than stream samples. Both dissolved copper and dissolved
zinc concentrations were much higher in the outfall samples than in their corresponding stream
samples.

Water samples were collected in August and September 2013 and May 2014 as screening data to
evaluate total fecal coliform concentrations. In 2013, between 50-67% of the individual samples from
each site were greater than 40 CFU/100 ml. However, during the spring flow sampling period, all the
sites were within the allowable limits.

Concentrations of metals in streambed sediments were generally below values that might result in
adverse effects on biota, with a few notable exceptions. The most downstream Ketchikan Creek site had
copper and arsenic concentrations above threshold effects levels (TEL)®. Additionally, all stream sites
except upper Hoadley had cadmium concentrations above the TEL. Copper and zinc concentrations
increased in the downstream direction in all streams, consistent with urban inputs; concentrations of
both metals were much higher in outfall sediment samples than most stream sediment samples, with

! Threshold Effects Level (TEL) refers to an empirically derived concentration below which adverse
effects on biota are thought to be unlikely to occur.
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copper concentrations exceeding the TEL. Outfall samples also had arsenic concentrations above the TEL
and sometimes above the Probable Effect Level (PEL)?. Finally, sediment PAHs were above the TEL in the
Carlanna and Ketchikan Creek outfalls but were below the TEL or not detected in all the stream
sediment samples and the Hoadley Creek outfall.

Biotic sampling indicated decreasing stream health between the upstream and downstream sampling
locations in Hoadley and Ketchikan creeks. Macroinvertebrate abundance and richness was generally
highest at the upstream sites, except for Carlanna Creek, where the upstream site had a lower biotic
index score than the downstream site. Minnow trapping could not be completed at all sites due to high
water velocities, so only one site on each stream was sampled for fish. Atypical morphology was
observed for several juvenile Coho salmon in both Ketchikan and Carlanna Creeks, with irregular parr
marks and increased height to length ratios.

Additional Sampling

Both Ketchikan Indian Community (in conjunction with ADEC) and the City of Ketchikan performed
additional screening sampling for metals and bacteria in Ketchikan, Carlanna and Hoadley Creeks and
their tributaries and stormwater outfalls during 2018. Their findings largely correspond to earlier results.
Bacteria were not a persistent or acute issue in Carlanna Creek, although higher concentrations were
observed in samples from the outfall and downstream site. Cadmium in sediment was elevated above
TEL in a few samples, including the reference site, and copper and zinc concentrations in stream water
exceeded acute criteria once in both the reference and downstream sites. In Hoadley Creek, E. coli was
not elevated, but there were a few high fecal coliform concentrations in the downstream site. One
sediment sample at the downstream site had a cadmium concentration above the TEL. In contrast to
Carlanna and Hoadley Creeks, Ketchikan Creek exhibited more water and sediment quality issues. Fecal
coliform concentrations were elevated in all urban stream samples, including the sampling site above
the Powerhouse, before any significant urban inputs, although extensive outfall and tributary sampling
in the Ketchikan Creek watershed found high fecal coliform concentrations in many outfalls, indicating
important urban contributions. E. coli concentrations were occasionally elevated across the stream
sampling sites, with outfall samples indicating urban inputs.

More sampling details and results can be found in Jensen et al. (2014), Section Il. Causes and Sources of
Pollution: Stormwater runoff in Ketchikan, and in Appendix C: Ketchikan Creek Bacteria Data.

II. Causes and Sources of Pollution
Bacteria in freshwater and marine waters can come from many sources. In the Ketchikan area, there are
potential point and nonpoint sources that originate on land and in water. These include public and
private sewer treatment system outfalls; waste from private boats at launches, in harbors and at sea;
deficient onsite wastewater treatment systems (OWTS); sewer line deficiencies; wildlife, pet, and human

2 Probable Effects Level (PEL) refers to an empirically derived concentration above which adverse effects
on biota are thought to be likely to occur. TELs and PELs referred to here are from NOAA Screening
Quick Reference Tables (SQuiRTs).
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feces deposited on land or in the water; and cruise ships and ferries. Figure 6 shows the spatial
distribution of some of these potential sources, and Table 2 shows potential sources at each of the
water quality monitoring locations. These bacteria sources and the areas where they are potentially
important are discussed in more detail in the following sections.

Figure 6. Distribution of some potential sources in the Ketchikan area. Note that the septic system
layer was developed in 2014, and likely does not reflect the most up-to-date data, but provides a
good overview of where septic systems are generally used.
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Table 2. Potential point and nonpoint sources of bacteria present in waters near each monitoring location

Mountain Charcoal Point
Private sewer Point sewer Sewer sewer treatment
treatment Cruise | treatment collection system Boats at boat
Site ID Individual system Wildlife | Private ships, system system emergency |launches & in
septic tanks| outfall(s) [Petfeces|watercraft| Ferries | outfall(s) | deficiencies [bypass discharge|harbor areas
Knudson Cove v v v v v
Beacon Hill v v v v
South Point Higgins v v v v v
Shull v v v v v
Sunset v v v v v
South Refuge Cove v v v v v
Thomas Basin v v v v v
Seaport v v v v v v
Rotary Beach v v v v v
Rotary Pool v v v v
Mt Point Surprise Beach* v v v v v v v
Mt Point Cultural Food* v v v v v v v
Herring Cove v v v v
Ketchikan Creek v v

*Private sewer treatment systems in this area were connected to the Mountain Point Wastewater Treatment Plant in 2018.
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Wastewater Treatment Facility (WWTF) outfalls

Public sewer treatment outfalls include the City’s Charcoal Point WWTF and the Borough’s Mountain
Point, Point Higgins, Waterfall South and Waterfall North WWTFs. There are many other private sewer
treatment outfalls along the coast. Permitted facilities’ outfalls are generally geolocated, but private
outfalls from individual homes and common collectors that serve groups of homes, which are not
currently required to have permits, have not been exhaustively mapped.

Charcoal Point WWTF

The Charcoal Point WWTF (Permit No. AK0021440) serves the residents (~8,300) of the City of Ketchikan
and can also accept waste from ferries and cruise ships. Under the Clean Water Act, municipal WWTFs
are required to implement primary treatment (separate solids from liquids) and secondary treatment
(biologically remove organic material) before wastewater is discharged. However, Charcoal Point, like
many other WWTFs that discharge to marine waters, has received a waiver under the US EPA 301(h)
program and is currently only required to have primary treatment. The US EPA, not ADEC, is responsible
for enforcement and compliance in this case. Currently Charcoal Point WWTF is permitted to discharge
effluent with up to 1.5 million CFU/100 ml, with a monthly average of 1 million CFU/100 ml. The
discharge point is offshore 110 feet below the surface (Figure 7). The permit allows for a mixing zone
(Figure 7), where effluent mixes with ambient water; outside of the mixing zone, water quality standards
must be met.

There has been only one reported fecal coliform exceedance in effluent in the past four years (Table 3).
Edge of mixing zone data from 2017, 2018, and 2020 were obtained from ADEC. The median and mean
fecal coliform concentrations were 1 and 4.2 CFU/100 ml, respectively, with maximum concentration of
76 CFU/100 ml (n = 138); only 6 samples exceeded 14 CFU/100 ml (Appendix D. Edge of Mixing Zone
Data).

Ambient marine water sampling by ADEC in 2019 and 2020 near the outfall showed low fecal coliform
concentrations at the surface (See Section 1. Current Conditions: Marine waters).

No direct evidence ties effluent from the Charcoal Point WWTF to beach bacteria, and edge of mixing
zone samples have generally shown low fecal coliform concentrations. However, effluent mixing
dynamics are not well understood, although tidal flow patterns suggest that most of the effluent would
be carried south rather than north (Figure 8), and it is possible that poorly mixed effluent could reach
the shoreline and contribute to bacteria at beaches. Current bacteria sampling techniques can neither
confirm nor rule out any contribution from Charcoal WWTF.

Table 3. Instances of numeric exceedances reported for effluent from the Charcoal Point WWTF from
2016 to present.

Monitoring Parameter Permit Limit | Value
Period
8/3/2018 Fecal coliform, weekly geometric mean (CFU/100 ml) | 1.25 million | 1.4 million
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Figure 7. Charcoal Point WWTF discharge point (star), zone of initial dilution (red
circle) and permitted mixing zone (yellow rectangle).

Figure 8. General direction of currents during Tongass Narrows flood (left) and ebb (right) tides.
(Schematic courtesy of Steven Corporon, former Director of the Harbormaster’s Office in Ketchikan,
Alaska.)

Sites Potentially Affected: Thomas Basin, Seaport Beach, Rotary Beach, Mountain Point Surprise Beach
and Cultural Food
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Mountain Point WWTF

The Mountain Point WWTF serves Borough residents from the 2100 block of South Tongass Highway
(STH) to Mile 7 of the STH (Permit No. AKG572028). This includes all the Forest Park Subdivision
(formerly served by the Forest Park WWTF), the City of Saxman, and all points in between (Figure 9). It is
a secondary treatment facility with disinfection of wastewater prior to discharge from a pipe
approximately 100 m from shore (Figure 10). Currently, the facility is permitted to discharge effluent
with up to 800 CFU/100 ml per day, with a 30-day average of 200 CFU/100 ml. The permit allows for a
100 m radius mixing zone (Figure 10), where effluent is allowed to mix with ambient water; beyond the
permitted mixing zone, water quality standards must be met. Monthly monitoring of effluent over the
past four years identified nine instances of bacteria concentrations exceeding permit limits (Table 4).

Table 4. Instances of numeric exceedances reported for effluent from the Mountain Point WWTF from
2016 to March 2021 (ECHO database).

Monitoring Period | Parameter Permit Limit | Value
8/31/2017 Fecal coliform, monthly geometric mean (CFU/100 ml) | 200 396
5/31/2019 Fecal coliform, monthly geometric mean (CFU/100 ml) | 200 880
5/31/2019 Fecal coliform, daily maximum (CFU/100 ml) 800 2,600
12/31/2019 Fecal coliform, monthly geometric mean (CFU/100 ml) | 200 1,355
12/31/2019 Fecal coliform, daily maximum (CFU/100 ml) 800 2,700
7/31/2020 Fecal coliform, monthly geometric mean (CFU/100 ml) | 200 10,180
7/31/2020 Fecal coliform, daily maximum (CFU/100 ml) 800 20,000
11/30/2020 Fecal coliform, monthly geometric mean (CFU/100 ml) | 200 30,005
11/30/2020 Fecal coliform, daily maximum (CFU/100 ml) 800 60,000

The permit stipulates twice per year sampling of the edge of the mixing zone and the shoreline in the
mixing zone. ADEC provided these data from two sampling events in 2016 and one sampling event in
2017, 2018 and 2020 (Appendix D. Edge of Mixing Zone Data). No water quality exceedances were
reported (mixing zone edge fecal coliform concentration (CFU/100 ml) minimum = 1, max = 11, mean =
6; shoreline in mixing zone minimum = 1, max = 17, mean = 5.8).
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Figure 9. Mountain Point WWTF Service Area

Figure 10. Mountain Point WWTF discharge point and permitted mixing
zone.

Sites Potentially Affected: Mountain Point Surprise Beach and Cultural Food
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Onsite wastewater treatment systems

Residences and businesses (~2,000) outside of areas served by City and Borough WWTFs have OWTSs. In
some cases, wastewater from multiple OWTSs is combined into a single “common collector” pipe and
marine outfall. In the Ketchikan area, soil and water conditions are not conducive to soil absorption
systems from either septic tanks or secondary treatment units. Advanced treatment units with either an
onsite soil absorption system or marine outfall are the most common types of wastewater systems
installed. Advance treatment systems generally employ aeration systems to achieve higher quality
effluent prior to discharge to a soil absorption system or to an outfall. Current construction standards
require disinfection (usually UV) of the wastewater prior to discharge to a marine outfall. Inspections
have found that failed aerators are not uncommon, greatly increasing fecal coliform concentrations.

Systems connected to marine outfalls

Many residences and business outside of the areas served by the City’s and Borough’s WWTFs have an
OWTS that is connected to a marine outfall. No private residential marine outfalls (serving single- or
two-family residences on one lot) and few common collectors (serving multiple lots or residences with
different ownership) are eligible for discharge permit coverage, and these have not been thoroughly
spatially inventoried. Although these systems are required to meet performance standards of secondary
treatment with disinfection to achieve mean fecal coliform concentrations of less than 400 CFU/100 ml
in seven days, and 200 CFU/100 ml in 30 days, no monitoring is required so it is unclear the extent to
which these outfalls may be contributing to bacteria loading at beaches. Legacy systems without
disinfection likely still exist and are of particular concern, but these are not easily identified from existing
records.

Outfalls from small publicly owned treatment works and outfalls and privately owned treatment plants
used at businesses like lodges are permitted and monitored (Table 5, ECHO database). From 2016
through March 2021, over one third of the reported samples resulted in numeric exceedances of end-of-
pipe permitted effluent limits for fecal coliform, with overall median and average concentrations of
30,000 and 398,157 CFU/100 ml, respectively. No information was available in the Enforcement and
Compliance History Online (ECHO) database on whether edge-of-mixing zone limits were met. If effluent
quality in permitted systems is representative of all marine outfalls, which are pervasive along the coast
outside of City and Borough sewer service areas, these systems may be an important source of fecal
bacteria contamination at many beach sites.
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Table 5. Permitted common collectors and private WWTFs, and summaries of fecal coliform concentrations in effluent from monitoring events
from 2016 through March 2021 (data obtained from the ECHO database March 2021).

Fecal coliform
concentration (CFU/100 ml) | Number Permit Information
Permitted Outfall of Data Date Max daily fecal Max daily discharge | Sampling
(Permit No.) Median Mean samples range coliform (CFU/100 ml) (gal per day) Frequency
(CA'\‘I’(‘éeSr;zagjOF;eso” 2,000,000 | 3,824,375 16 Ms:; 22%123 ; 800 6,000 Monthly
(CA'\?(‘gfluobzd;;’iSion 17,723 91,844 57 Jfann22001261_ 150,000 11,000 Monthly
(E:fg‘;";;g;g;” 50,000 50,000 1 DDe:c22001166- 800 5,000 Quarterly
(E;\Cth;; f;;’;imio” 50,000 215,480 15 '\,/'\I":‘):/22001167' 150,000 15,000 Monthly
(C:'Ae;;;;olz‘i;”bdi"ism” 60,000 164,876 19 ADperc22001260- 150,000 5,000 Quarterly
?;Tscrlisam(cggq]g:s) 90,000 218,237 12 J::pzzoolfo' 150,000 5,000 Quarterly
(SAa:(”;E;; g;';)Resort 20 20 1 Jj’u”nzzoolfg' 800 7,400 Monthly
Y:Qgg;;gg")" 45 222,660 52 Jjglnzggf A 800 20,000 Monthly
2’;‘;2;‘1%52)” t 130,000 464,470 22 Jjaa”nzzoolfl' 150,000 5,000 Quarterly
st 0 | w | » ||
(V)Vftt;ﬁ"lc(fKeggiBt:g) 110,000 396,985 59 JFa:b2201261_ 150,000* 17,000 Monthly
\(’)Vjt:cz:;ci'zc(;eé‘;l‘g:g) 30,000 247,308 59 JFa:b2201261_ 150,000* 22,000 Monthly

*The Waterfall Creek permit requires monitoring at the edge of the mixing zone twice per year, with a daily limit of 43 FC/100 ml. No mixing
zone data was available in the ECHO database.
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The Borough currently provides the following services for various marine outfalls authorized to
discharge under general permits through the APDES program:

e Mountain Point WWTF (AKG572028): The Borough owns and operates this community
secondary wastewater treatment plant. This system is a sequencing batch reactor that provides
service to nearly all residents of Miles 2 — 7 S. Tongass Highway, including all residents of the
City of Saxman.

e Clover Island View Subdivision WW Treatment Facility (AKG571025): Sampling services for this
privately owned community collector outfall. All connected residents utilize onsite wastewater
treatment systems (OWTS) for secondary treatment prior to their effluent being discharged
through the collective outfall.

e Victorson Court Sewer Outfall (AKG 571026): Sampling services for this privately owned
community collector outfall. All connected residents utilize onsite wastewater treatment
systems (OWTS) for secondary treatment prior to their effluent being discharged through the
collective outfall.

e Point Higgins (2003DB0092-1027): Sampling services for this Borough-owned community
collector outfall. All connected residents and Point Higgins Elementary School utilize onsite
wastewater treatment systems (OWTS) for secondary treatment prior to their effluent being
discharged through the collective outfall.

e Waterfall Creek Subdivision Sewer Outfalls — South & North (AKG571038): Sampling services
and operations for these two Borough-owned community collector outfall. All connected
residents utilize onsite wastewater treatment systems (OWTS) for secondary treatment prior to
their effluent being discharged through the collective outfall.

In general, those properties for which the Borough provides sampling services that remain under
General Permit AKG571000 are common collector outfalls accumulating secondary treated effluent from
onsite wastewater treatment systems. General Permit AKG572000 generally covers single plants which
treat a community of properties (e.g., Mountain Point, Clover Island View) or lodges or other
commercial endeavors.

Sites potentially affected: Knudson Cove, Beacon Hill, South Point Higgins, Shull Beach, Sunset Beach,
South Refuge Cove, Herring Cove. Sites especially close to marine outfalls are likely to be the most
severely affected by wastewater discharge.

Septic systems with soil absorption systems

Many residences outside of the City and Borough utility service areas have wastewater systems with
onsite disposal to a soil absorption system, especially those farther from the coast. When properly
installed and maintained, septic systems with soil absorption systems can be effective at removing
bacteria. However, there is no known data that provides information about the efficacy of these systems
at removing bacteria in the Ketchikan area. Bacteria removal can be less effective when soils are
coarser, wetter, or cooler, when preferential water flowpaths develop and “short-circuit” treatment
(Wang et al., 2021), as well as when the distance from the soil absorption system to groundwater and
surface water is shorter. The Borough has identified only three systems that required maintenance
during the past three years, including two on the waterfront; however, the detrimental conditions
described above can be present without obvious symptoms of septic system failure. Additionally,

25



watershed-scale studies from other regions have found that the density of septic systems is correlated
with fecal bacteria contamination of surface water (Verhougstraete et al., 2015; Sowah et al., 2018).

In the Ketchikan area, disposal to a conventional soil absorption system is not common due to the soils
and terrain; special design considerations, such as sand liner, blasting of bedrock, above ground mound,
etc. are nearly always required. Waivers are occasionally requested to build wastewater systems with
soil absorption systems within 100 feet of surface water. Additional disinfection treatment, such as
ultraviolet light, can be installed in these instances, but ADEC does not have information about the
frequency that these waivers are granted or how often additional treatment is required.

Sites Potentially Affected: Sites outside the municipal WWTF service areas; notably Knudson Cove,
Beacon Hill, South Point Higgins, Shull Beach, Sunset Beach, South Refuge Cove, and Herring Cove.

Private boats

Human waste that is dumped from private boats in harbors or at sea can contribute to elevated bacteria
concentrations at beaches. Live-aboard boats are required to have US Coast Guard-approved marine
sanitation devices (MSD) (Type |, Il, or lll) and pump out their waste at pump-out stations to prevent
direct discharges of untreated waste into the water. However, anecdotally, the pump-out station at
Thomas Basin gets limited use, and harbor residents have been observed dumping “honey buckets” of
raw human waste directly into the water. Reports of direct dumping are investigated, and violators can
and have been evicted from the harbor.

Sites potentially affected: All beach sites. Sites at/near harbors, especially those with many live-aboard
vessels (Thomas Basin), are likely to be the most severely affected by waste from private boats.

Cruise ships

Large cruise ships discharging into Alaskan waters must have an installed and operational Advanced
Wastewater Treatment System (AWTS), or a system that achieves a quality of effluent that is
comparable to that achieved by vessels employing an AWTS (AS 46.03.462). These systems are capable
of treating water so that it meets stringent water quality standards before it leaves the ship. Not all
cruise ships that operate in Alaska discharge while in State waters.

Cruise ships must sample their wastewater discharges according to ADEC-approved sampling plans and
submit results to ADEC. Large cruise ships must meet General Permit requirements at the end of pipe;
no mixing zone is provided for bacteria. Permit limits for fecal coliform are a monthly geometric mean of
14 FC/100 ml and a daily maximum of 40 FC/100 ml with a frequency of twice per month.

Fecal coliform concentrations were below detection limits in most samples from 2016 through 2019;
there were only 18 instances (of 876 samples total) when ships exceeded their permit limits for fecal
coliform across all samples taken in Alaskan waters (Table 6). No compliance samples were taken in
Ketchikan in 2017 or 2018, and only three samples were taken in 2019. However, if the ships’ treatment
systems are consistently functional, they are unlikely to be a dominant source of bacteria in Ketchikan’s
waters.

26



Monitoring results:

Table 6. Large cruise ship compliance sampling results for fecal coliform, both underway and stationary
(https://dec.alaska.gov/water/cruise-ships/cruise-reports/). For 2016-2018, the summary statistics
reflect samples of both mixed wastewater and graywater. One sample was taken in Ketchikan 2016; no
samples were taken in Ketchikan in 2017 or 2018; 3 samples were taken in Ketchikan in 2019. No cruise
ships visited Southeast Alaska in 2020 due to COVID-19 pandemic restrictions, so there is no wastewater
data from that year. All values are in units of CFU/100 ml.

2019
Mixed

2016 2017 2018 wastewater Graywater
Number of exceedances
of daily max 4 1 4 9 0
Average 9.97 1.26 2.68 16 0.31
Median Non-detect | Non-detect | Non-detect Non-detect Non-detect
Min Non-detect | Non-detect Non-detect Non-detect Non-detect
Max 840 48 130 >600 15
Number of samples 196 194 230 202 54

Sites potentially affected: South Point Higgins, Shull Beach, Sunset Beach, South Refuge Cove, Seaport
Beach, Rotary Park Beach and Pool, Mountain Point Surprise Beach and Cultural Food.

Ferries and small cruise ships

Small cruise ships and ferries (between 50 and 250 overnight passengers) must have an ADEC-approved
Best Management Practices plan (BMP) to discharge in State waters. The BMP must include efforts to
minimize impacts to the environment and human health. Blackwater must be treated through a MSD Il
system, and ADEC generally requires that discharges are minimized in port. Most vessels discharge only
while the vessel is underway at speeds of greater than 6 knots and 1 nautical mile from shore. Vessels
that discharge within 1 nautical mile or at speeds less than 6 knots must take measures to protect the
environment to the maximum extent feasible (18 AAC 69.046(c)(5)(B)). Discharge in protected spawning
areas and within areas designated under AS 16.20 as refuges, sanctuaries and critical habitat areas is
prohibited. Vessels operating in Alaska are subject to seasonal sampling to demonstrate that their
wastewater treatment system is operating correctly, ideally at the beginning of the cruise season. If
treated wastewater has elevated bacteria concentrations, actions must be taken to improve treatment
system performance, and re-sampling is required to confirm improvement. Vessels that operate in the
Ketchikan area may opt to voluntarily hold or minimize wastewater discharges. Notably, some smaller
cruise vessels do not have graywater treatment systems installed on board.

Sampling results from small cruise ships and ferries across Alaska during the past three years indicate
that, despite the implementation of BMPs, effluent from on board treatment systems is not consistently
meeting water quality standards (Table 7), suggesting some of these ships could contribute to local
elevated bacterial levels.
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Monitoring Results:

Table 7. Small cruise ship and ferry compliance sampling results for fecal coliform for all of Alaska. No
small cruise ships were sampled in Ketchikan during 2016-2019. Only 1 small cruise ship operated a
partial itinerary in Southeast Alaska in 2020, and no samples were collected that year. All values are in

units of CFU/100 ml.

2016 2017 2018
(mixed (mixed (mixed
wastewater wastewater wastewater 2019
and and and (mixed
blackwater) graywater) graywater) wastewater) (graywater)
Number of instances results
exceeded AK water quality 6 5 7 10 4
standards for Type Il MSDs
Average 137,185 1,574,701 1,376,634 321,805 80,801
Median 10 129 81 18 310
Min Non-detect | Non-detect | Non-detect <2.0 Non-detect
Max 2,100,000 16,000,000 | 19,000,000 3,500,000 520,000
Number of samples 17 12 18 25 7

Sites potentially affected: South Point Higgins, Shull Beach, Sunset Beach, South Refuge Cove, Seaport
Beach, Rotary Park Beach and Pool, Mountain Point Surprise Beach and Cultural Food.

Pets and wildlife

Feces from pets and wildlife that are deposited onto the landscape
can be washed into streams and the marine environment in
rainwater and snowmelt runoff. A study found that a single average
sized dog “fecal event” can contain enough bacteria to contaminate
an Olympic-sized swimming pool, and that bacteria were much
more concentrated in dog feces than bird feces (Wright et al., 2009).
Although pet waste bags and receptacles are supplied at Borough
parks, City docks and harbors, and along the downtown promenade,
dog feces are regularly observed on beaches, city sidewalks and
docks (Figure 11). Dogs have been observed defecating directly into
the water off docks. Additionally, pet waste in private yards,
especially those directly adjacent to creeks can contribute to

bacteria loads.

During at least one sampling year, each of the beaches that have
been tested except one have been found to have bacteria from dog

Figure 11. Dog feces on the
bridge at Thomas Basin

hosts, and all beaches tested were found to have bacteria from gull hosts (Figure 3). While it is not

possible to quantitatively partition the relative contributions of dog and wildlife to bacteria loads, the
existing data, and visual observations of feces on the landscape (e.g., Figure 11) indicate that these
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sources may be important contributors to elevated bacteria concentrations at many locations around
Ketchikan.

More detailed data can be found in the 2017-2020 Ketchikan Beach Comprehensive Monitoring Report
Ketchikan Beaches (alaska.gov).

Sites potentially affected: All

Human waste on land

A lack (or underutilization) of public toilet facilities in some areas results in people defecating directly
onto the landscape. This has been identified as an issue associated with camping around lower
Ketchikan Creek and occasionally with tourists in the downtown area. lllicit camping has also been
known to occur near the Mountain Point Cultural Food site. Additionally, several beach sites (South
Point Higgins, Shull Beach, Sunset Beach, Seaport Beach, and Herring Cove) currently lack public
restrooms, and human feces have been observed near some of these beaches.

Sites potentially affected: South Point Higgins, Shull Beach, Sunset Beach, Thomas Basin, Ketchikan
Creek, Seaport Beach, Mountain Point Cultural Food, and Herring Cove. This is probably a more serious
issue in high use areas like South Point Higgins, Ketchikan Creek, and Thomas Basin.

Sewer system deficiencies

Much of the sewer infrastructure in the City of Ketchikan was constructed in the mid 1900’s using
asbestos cement, corrugated metal, and ductile iron pipes. The City’s Public Works Department is
currently working to replace the aging pipes, particularly the corrugated metal sections. Acute sewer
system deficiencies, such as improper connections, and breaks or leaks in the sewer service are dealt
with rapidly once they are identified.

In addition to improving aging city sewer system, the City has a program to identify and repair private
connections that are failed, leaking, or incorrectly hooked up to the sewer system, which can lead to raw
sewage being released into the environment, in some cases directly to Ketchikan Creek and near/in
Thomas Basin. Exposed private sewer lines are regularly inspected, and the city funds a grant program to
reimburse private landowners for sewer repairs.

Sites potentially affected: Ketchikan Creek, Thomas Basin, Seaport beach, Rotary Park Beach and Pool,
Mountain Point Surprise Beach and Cultural Foods site. Ketchikan Creek and Thomas Basin are likely to
be the most severely affected because of the density and age of the sewer system in the area.

Stormwater runoff in Ketchikan

Sampling results from tributaries and piped stormwater runoff in Ketchikan provide some indication
about areas that may be contributing disproportionately to fecal coliform and E. coli loads in Ketchikan
Creek (Figure 12, Figure 13). Elevated bacteria concentrations were measured in samples from the
Revetment Way outfall and the outfall just above Harris bridge (KC-OUT) (Figure 12). Schoenbar Creek at
the confluence (culvert) with Ketchikan Creek, and at the Recreation Center also exhibited elevated
concentrations relative to most of the other sites that were sampled (Figure 12).
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Sites potentially affected: Ketchikan Creek, Thomas Basin.
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Figure 12. Distribution of fecal coliform
concentrations in stormwater outfalls,
catch basins, and tributaries to
Ketchikan Creek (collected by the City
of Ketchikan in 2018). The dotted line
indicates 40 CFU/100 ml, which not
more than 10% of samples may exceed
in 30 days to meet the drinking water
quality standard. The thick line in the
middle of the box represents the
median value, the upper and lower
ends of the box represent the middle
50% of the data, whiskers extend either
the minimum and maximum or 1.5
times the interquartile range. Points
plotted individually fall outside of 1.5
times the interquartile range. Note that
Ketchikan Lake, KCO1, KC02, and KC03
are all lake/creek sites (Figure 13).



Figure 13. Locations of stormwater monitoring in Ketchikan Creek (City of Ketchikan Public Works Department). Some of the locations with the highest fecal
coliform concentrations are highlighted with pink circles.
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III. Load Reductions
The overall goal of this plan is to reduce bacteria loads (mass inputs) to meet water quality standards to
protect public health. In the case of Ketchikan’s beaches, bacteria loads contributing to water quality
criteria exceedances cannot be estimated quantitatively from existing information. Highly detailed
information, including freshwater inputs, concentrations in marine waters, and mixing patterns, would
need to be collected to quantitatively address loading to the beaches. Unfortunately, that work is
beyond the scope of this plan. Additionally, no stream discharge measurements were taken
simultaneously with stream bacteria sampling, precluding load calculations for the stream sites. Despite
this, bacteria concentrations point to the need for large improvements in water quality, and
correspondingly large decreases in inputs of untreated human and pet waste to the lands draining to
Ketchikan Creek and the coast, and to marine waters.

Beaches

Fecal coliform concentrations at beaches need to be reduced by 53-94% from the maximum
concentration observed to meet the water quality standard for shellfish harvesting for raw
consumption; seasonal geometric means need to be reduced by 13-80% from the maximum observed
(except for Beacon Hill, which met this standard both years it was sampled) (Table 8). Enterococci
concentrations would need to be reduced by 48-96% from the maximum observed to meet the water
quality standard for contact recreation; the 30-day geometric mean would need to be reduced by 20-
92% from the maximum observed (except for Mountain Point Surprise, Seaport, and South Refuge Cove
beaches, which met this standard each year they were sampled) (Table 8).

Table 8. Maximum observed concentrations of fecal coliform and enterococci, and max seasonal
geometric means of fecal coliform and 30-day geometric means of enterococci at each of the beach
locations across 2017-2020 sampling seasons, and corresponding % reduction needed to meet water
quality standards.

Fecal coliform Enterococci
Monitoring Location Max ' % . Max seasonal % ' Max ' % ' Max 30-day % '
concentration?® | reduction geomean reduction | concentration | reduction geomean reduction
(CFU/100 ml) | needed | (CFU/100 ml) | needed |(MPN/100ml)| needed | (MPN/100 ml) | needed
Knudson Cove 456 93 22 36 2603 95 54 35
Beacon Hill 66 53 12 0 579 78 45 22
South Point Higgins 437 93 35 60 2235 94 90 61
Shull 276 89 34 59 754 83 49 29
Sunset 300 90 22 36 410 68 70 50
South Refuge Cove 184 83 17 18 3448 96 33 0
Thomas Basin 431 93 58 76 2755 95 451 92
Seaport 163 81 16 13 250 48 27 0
Rotary Beach 272 89 25 44 269 52 44 20
Rotary Pool 390 92 62 77 3448 96 300 88
Mt Point Surprise Beach 133 77 20 30 384 66 22 0
Mt Point Cultural Food 526 94 64 78 934 86 177 80
Herring Cove 464 93 69 80 2595 95 167 79

'Excluding confluent growth
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Ketchikan Creek

Additional water quality sampling in Ketchikan Creek and other urban creeks is needed to have a better
spatial and temporal understanding of pollutants. Future data and analyses may indicate that bacteria
and other water quality parameters need to be addressed in an updated watershed plan.

IV. Management Measures
Bacteria from humans, dogs, and waterfowl are transported from land to Ketchikan’s fresh and marine
waters through a variety of mechanisms. Decreasing bacteria loads from land to waterways can include:
1. Increasing sewage treatment effectiveness in wastewater treatment facilities and onsite wastewater
treatment systems; 2. Decreasing the amount of bacteria (feces) that are deposited on the landscape
and can be washed into waterways; 3. Implementing stormwater control measures to reduce bacteria
loads in runoff before it enters waterways. In addition to land-based sources of bacteria, boats and ships
are also a direct source of bacteria to marine waters, and decreasing bacteria loads from these sources
will be important for reducing bacteria loads at beaches.

The following section outlines specific management measures that can be taken to reduce bacteria
concentrations at area beaches and in Ketchikan Creek. Most of the following potential management
measures are voluntary. Non-voluntary measures (those required by permit, regulations, etc.) are
italicized.

Additional education and outreach efforts will be important for reaching load reduction goals and are
described in Section IX. Education and Outreach.

Increase sewage treatment effectiveness

Charcoal Point sewer system and WWTF

e Continue to identify properties within city limits that are not connected to the sewer
system or have faulty connections and upgrade infrastructure.

e Continue the city’s private cost recovery grant program to support landowners.

e Continue to identify deficiencies in the sewer system and repair.

e Continue to explore options to chemically disinfect wastewater that are compatible with
the current infrastructure and permit limits.

e Continue to work with the Alaska Marine Highway and cruise ships to manage the
timing of emergency pump-outs into the wastewater treatment system and avoid
upsets.

e Purchase mobile generators as backup power for pumps.

e Eliminate all bypasses that allow raw wastewater to be discharged to surface waters.

e Conduct a feasibility study to identify options and costs for upgrading the treatment
plant to secondary/tertiary treatment.

e Upgrade the WWTF to secondary/tertiary treatment system.
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Mountain Point sewer system and WWTF

Maintain new infrastructure and manage increased inputs from the recent connection
to Forest Park and Saxman areas.
Consider connecting the Herring Cove area.

Other Onsite Wastewater Treatment Systems with marine outfalls

Onsite

Underperforming permitted WWTF operators should conduct needed maintenance and
operate facilities according to best management practices to increase treatment and
comply with existing permit effluent limits. (non-voluntary)

ADEC should continue to engage underperforming permittees to offer processes and
objectives for WWTF system upgrades.

Add disinfection component to Waterfall WWTF outfall.

Develop implementation strategy for ADEC’s General Permit AKG575000 for common
collector systems. This general permit is to ensure that all common collector systems,
those currently permitted and those that have gone unpermitted for many years, be
held to equal standards and meet long-standing regulations aimed at protecting human
health and the environment.

Develop municipal code that requires treatment at common collector systems, which
includes disinfection at a minimum.

Conduct a feasibility study to evaluate WWTF capacities with the goal of extending
municipal sewer service lines to unserved communities.

wastewater treatment systems with soil absorption systems

Continue the Borough pump-out program.

Update 18 AAC 72 to require at Time of Title Transfer adequacy inspection of OWTSs to
collect information on system efficacy and catch systems that may have been installed
without approval or do not meet standards.

Decrease direct inputs of untreated bacteria to the landscape

Pet Waste

Continue to provide doggie bag dispensers and garbage cans at docks, parks, and areas
with high pedestrian traffic in the city, in conjunction with an education campaign.

Human Waste

Increase the availability of public restrooms, especially in the downtown area for use by
tourists and those experiencing homelessness. Several options have been outlined by
the Ketchikan Tourism Coalition (Appendix E. Downtown Public Restrooms Proposal).
Maintain/construct restrooms at high-use parks. Keep restrooms clean and useable.
South Point Higgins is a priority site for new restrooms.

Feasibility study for homeless shelter.

Construct and operate homeless shelter.
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Implement stormwater control measures

Long sedimentation/retention times are needed to effectively remove bacteria, which is primarily
associated with fine particles (Tilman et al., 2011), so implementing stormwater control measures that
are size-appropriate will be difficult in the densely developed and relatively steep lower Ketchikan Creek
watershed. Additionally, research has shown that many traditional stormwater control measures such as
retention basins and bioswales that are designed to reduce sediment, metals and nutrients can be highly
(and unpredictably) variable in their effectiveness at removing bacteria, and in some cases may lead to
increases in bacteria by attracting wildlife (Clary et al., 2008). Given these challenges (and the cost of
installing and maintaining stormwater BMPs), it is not currently recommended to pursue stormwater
BMPs for bacteria load reduction in lower Ketchikan Creek as a high priority management action. Future
iterations of this plan that address additional stormwater pollutants may indicate a strong need for
stormwater control measures. In the meantime, the following recommendations are offered to help
assess and protect the riparian corridor:

e Ketchikan Creek riparian condition assessment to characterize development and natural
land within e.g., 25 and 50 feet of the stream to identify potential locations for
stormwater measures.

e Consider a stream side set-back ordinance designed to retain the natural vegetation that
would apply to future (re)development.

Reduce bacteria from boats and ships

Smaller boats and ferries in harbors and at sea

e Boat owners and AMSH to ensure Type Il MSDs are installed and properly functioning
under existing regulations and requirements. (non-voluntary)

e Maintain/install pump-outs at harbors/marinas.

e Continue to evict boats caught dumping in harbors.

o Develop a program requiring proof of frequent pump-outs for live aboard vessels to
remain in the harbor. Under city code 14.20.100(a): “...The harbormaster shall have the
right to require owners of live aboard vessels to demonstrate and/or document regular,
legal off-loading of waste.”

e Pledge and seek certification from the Alaska Clean Harbors Program.

e AMSH to continue implementing a ‘No Discharge Zone’ from the south boundary of
Gravina Point/Mountain Point to the north boundary of South of Guard Island, including
while in port.

Large cruise ships
e lLarge cruise ships to maintain functioning advanced wastewater treatment systems.
(non-voluntary)
e Continue to ensure wastewater treatment systems are functioning before ships enter
Alaskan waters.
e Conduct compliance monitoring in Ketchikan (not just Juneau).
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e Work with cruise ships to voluntarily limit or eliminate discharge in the Tongass
Narrows.

e Introduce a no discharge zone that includes the Tongass Narrows into a future
Commercial Passenger Vessel General Permit.

Increase flushing and dilution
Increase the tidal flushing frequency in Rotary Park Pool. Currently, the pool is flushed only at very high

tides. Repair and open tidal gates more frequently, especially during extended warm periods, which are

conducive to in situ bacterial growth, or following heavy rains that flush bacteria from the landscape to
the beach.

Information gaps/needs to help prioritize management strategies:

VirtualBeach modeling will help identify environmental conditions and other variables
associated with high bacteria concentrations at the various beaches. This information may
provide more insights into likely sources and could help predict when concentrations will be
high (and thus when the public should take more precautions).

Edge of mixing zone compliance monitoring data for WWTFs is important for understanding the
potential for outfalls to be sources of bacteria to surrounding beaches. Permitting agencies (US
EPA, ADEC) were only able to provide data for Charcoal Point and Mountain Point WWTFs. No
mixing zone data was available for any other WWTF with a permitted mixing zone. Ultimately
the permittees themselves may become a go-to source for this data.

Although it would be logistically and politically difficult to obtain, locations of and effluent
bacteria concentration data from non-permitted outfalls would provide insights into how
important it will be for ADEC to pursue permitting (and compliance) for all common collectors,
and/or how aggressive the Borough/ADEC might need to be in requiring treatment system
upgrades.

Information about the efficacy of onsite septic soil absorption systems in the Ketchikan area
would provide insights into how important these systems might be as nonpoint source of
bacteria to beaches, and how aggressive the Borough may need to be in working with property
owners to address issues.

Information about the physical mixing and transport of Charcoal Point effluent is needed to
understand the potential for the WWTF to contribute to elevated bacteria concentrations at
beaches.

Monitoring of effluent from large cruise ships and smaller vessels with wastewater treatment
BMPs should occur more regularly in Ketchikan (most compliance monitoring has been in
Juneau). R&M Engineering is a local laboratory that could analyze bacteria samples.

Investigate any effluent monitoring data from commercial non-cruise vessels — US Coast Guard
vessels, fish processors, barges, contractor activities, docked vessels in the Ketchikan shipyard,
etc.

Additional water quality monitoring in urban creeks for bacteria and other stormwater
pollutants.
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Management Strategies by Site

Table 9. Management strategies most important to water quality improvement at each site

Site

Relevant Management Measures®

Knudson Cove

Better pet waste management; improve effectiveness of nearby OWTSs,
especially those with marine outfalls; limit dumping in the harbor

Beacon Hill

Improve effectiveness of nearby OWTSs, especially those with marine outfalls

South Point Higgins

Install public restroom; better pet waste management, improve effectiveness
of nearby OWTSs, especially those with marine outfalls

Shull

Better pet waste management; improve effectiveness of nearby OWTSs,
especially those with marine outfalls

Sunset

Install public restroom; better pet waste management, improve effectiveness
of nearby OWTSs, especially those with marine outfalls

South Refuge Cove

Better pet waste management; improve effectiveness of nearby OWTSs,
especially those with marine outfalls

Thomas Basin

Increase use of pump out; better pet waste management; improve on-site
and downtown restroom access/usability; address any sewer system
deficiencies in Ketchikan Creek watershed, but especially along lower
Ketchikan Creek and in the intertidal area.

Seaport

Address any sewer system deficiencies; better pet waste management;
reduce dumping in the harbor; increase effectiveness of Charcoal Point
WWTF

Rotary Beach

Address any sewer system deficiencies; better pet waste management;
increase effectiveness of Charcoal Point WWTF

Repair tide gate and increase tidal flushing frequency; address any sewer

Rotary Pool e
system deficiencies; better pet waste management
Mt Point Surprise Address any sewer system deficiencies; increase effectiveness of Mountain
Beach Point WWTF
Mt Point Cultural Reduce illicit camping; address any sewer system deficiencies; increase
Food effectiveness of Mountain Point WWTF; better pet waste management

Herring Cove

Improve effectiveness of nearby OWTSs, especially those with marine
outfalls; better pet waste management

Ketchikan Creek

Reduce pet waste inputs; reduce direct human waste inputs; address any
sewer system deficiencies

! Limiting discharge by cruise ships and ferries in the Tongass Narrows and improving small cruise

ship/ferry/private boat treatment system effectiveness/compliance applies to all sites except for

Ketchikan Creek.
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V.

Implementation Schedule

Table 10 outlines a schedule for management and outreach and education actions over the next 10

years. Currently, the stakeholders agreed that the highest priority sites are Thomas Basin, Rotary Park

Beach and Pool and South Point Higgins based on a combination of high use and/or chronically elevated

bacteria concentrations. In addition to actions specific to those sites, relatively inexpensive actions with

the potential to benefit many sites are also prioritized, and other actions that are already planned (e.g.,

in the Borough Capital Plan) are included on schedule. Importantly, this is a "working” schedule and

implementation timing is subject to change with new information, funding, regulations, etc.

Table 10. Implementation Schedule. Some management options are one-time actions (although there
may be continuing maintenance); others are ongoing programs or activities, which is noted in the “Type
of Action” column.

Year Management and Education Actions Type of Action

2021 Develop a stakeholder working group to pursue the implementation of Initiate
education and management actions
Install pump-out at Bar Harbor South (currently funded by ADFG) One time
Off-season sampling Potentially

continuing

Repair tidal gates and increase flushing frequency in Rotary Park Pool Initiate
Community-wide education campaign about risk associated with high fecal  |Continuing
bacteria concentrations, and steps that can be taken to mitigate it
Explore implementing a proof-of-pump-out program for the harbors Initiate
Ensure large and small cruise ships’ and ferries’ wastewater treatment Continuing
systems are functioning prior to entering AK waters
Virtual Beach modeling Continuing
Signage at all beaches about advisories during recreation season Continuing
City and Borough sewer line maintenance Continuing
Private sewer infrastructure improvement with city’s grant program Continuing
Borough OWTS pump-out program Continuing
Work with AMHS and cruise ships to limit discharge in Tongass Narrows Continuing
Educate/Fine/Evict boats from harbors caught dumping instead of pumping |Continuing
Permit compliance for OWTSs — develop and implement improvement plans |Continuing
where needed

2022 Evaluate effectiveness of 2014 OWTS maintenance education campaign and |One time
ordinance update. Decide if another round is needed, and how it could be
improved
Outhouse construction at S. Point Higgins beach (in Capital Plan for 2022) One-time
Update 18 AAC 72 to require at Time of Title Transfer adequacy inspection of |One time
onsite systems to collect information on system efficacy and catch systems
that may have been installed without approval or do not meet standards
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Year Management and Education Actions Type of Action
Consider/approve a stream-side setback ordinance that would apply to future|One time
(re)development

2022 cont.|Introduce a no discharge zone that includes the Tongass Narrows into a One time
future Commercial Passenger Vessel General Permit
Develop implementation strategy for ADEC’s General Permit AKG575000 for |Continuing
common collector systems.

Develop municipal code that requires treatment at common collector One time
systems, which includes disinfection at a minimum.

Conduct a feasibility study to evaluate WWTF capacities with the goal of One time
extending municipal sewer service lines to unserved communities.

Education campaign at Thomas Basin (and other harbors) to encourage use of |Continuing
pump-outs

Community-wide education campaign about pet waste Continuing
Conduct cruise ship compliance monitoring in Ketchikan (not just Juneau) Initiate
Implement downtown public restroom access strategies Initiate
Include a no-dumping recommendation for the Tongass Narrows in the Initiate
Tongass Narrows Waterway Guide

Implement proof-of-pump-out program at harbors Initiate
Install and maintain doggy doo bag stations at strategic locations Initiate
Continuing actions Continuing

2023 Develop implementation strategy for ADEC’s General Permit AKG575000 for |Continuing
common collector systems.

Ketchikan Creek riparian condition assessment and recommendations for One-time
stormwater control measures

Add disinfection component to Waterfall WWTF outfall One-time
Borough-wide OWTS maintenance education campaign Continuing
Continuing actions Continuing

2024-25 |Install educational kiosks at pump-out stations and ferry terminal One-time
Purchase mobile generators as backup power for pumps One-time
Conduct feasibility study for Charcoal Point WWTF upgrade One-time
Explore options for homeless shelter/transitional housing with City Assembly, |Initiate
relevant NGOs, etc.

Pledge and seek certification from the Alaska Clean Harbors Program Continuing

Continuing actions Continuing
2026-30 |[Construct homeless shelter One-time (with

ongoing services)

Eliminate all bypasses in municipal sewer systems that allow raw wastewater [Initiate

to be discharged to surface waters

Continuing actions Continuing
2031+ Upgrade Charcoal Point WWTF One-time
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VI. Milestones

Table 11. Milestones provide a timeline for measurable progress on management strategies and water
quality goals.

Year 2025 Year 2030 Year 2035
Indicator Interim Target | Interim Target Target

Percent of enterococci samples from each beach
that exceed water quality criteria related to < 20%, < 10% < 10%
primary contact recreation (130 CFU/100 ml)

Percent of fecal coliform samples from each beach
that exceed water quality criteria related to raw <40% <25% < 10%
shellfish harvest (31 CFU/100 ml)

Participation in Borough septic pump out program

809 909 959
by eligible landowners % % %
Percent of per.mitted rr!ar‘im? outfalls’ comr?liance 70% 30% 90%
samples meeting permit limits for fecal coliform
Community education campaigns completed 5 5 5

VII. Criteria to assess Progress
Table 12. Criteria to assess progress towards milestones.

Indicator Criteria for assessing progress
Percent of enterococci samples from each beach | Concentration of enterococci in grab samples
that exceed water quality criteria related to from 12 beaches (see Figure 2; all beaches except
primary contact recreation (130 /100 ml) for Beacon Hill).
Percent of fecal coliform samples from each Concentration of fecal coliform in grab samples
beach that exceed water quality criteria related from 12 beaches (see Figure 2; all beaches except
to raw shellfish harvest (31 CFU/100 ml) for Beacon Hill).

Fraction of known landowners with a septic
system participating in the pump out program
over a 3-year period.

Participation in Borough septic pump out
program by eligible landowners

Percent of permitted marine outfalls’ compliance | Percent of compliance samples for fecal coliform
samples meeting permit limits for fecal coliform from locations in Table 5 that meet permit limits.

Number of funded and completed (including
publicly released report about number of people
reached, lessons learned, etc.) education
campaigns.

Community education campaigns completed
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VIII. Monitoring

Table 13. Monitoring for milestones.

Indicator

Monitoring Approach

Percent of enterococci samples from each beach
that exceed water quality criteria related to
primary contact recreation (130 CFU/100 ml)

Percent of fecal coliform samples from each
beach that exceed water quality criteria related
to raw shellfish harvest (31 CFU/100 ml)

Limited beach monitoring during recreation
seasons: Analyze at least 1 sample for enterococci
and one for fecal coliform from each beach in
Figure 2 (except Beacon Hill) per month to assess
whether beaches are meeting water quality
criteria and to validate the VirtualBeach model.

Participation in Borough septic pump out
program by eligible landowners

Track participation in the pump out program and
calculate percent participation over the past three
years (the recommended maximum time between
pump outs) each year.

Percent of permitted marine outfalls’
compliance samples meeting permit limits for
fecal coliform

Download compliance data from the ECHO
database for the locations in Table 5 at the end of
each year and assess the percent of samples from
each outfall that meet permit requirements.

Community education campaigns completed

Track the number of community education
campaigns completed.

Develop more comprehensive monitoring
program, as needed.

Develop more comprehensive monitoring program
to evaluate whether the load reduction milestones
are being met.

Additional monitoring to improve understanding of the problem:

e Monitor beaches for fecal coliform and enterococci (and possibly MST) outside of the

recreation season to help identify bacteria sources.

e Use previously collected bacteria monitoring data, weather data and tide data to develop a

model (VirtualBeach) that can be used to predict when bacteria concentrations would be

elevated.

e Monitor large and small cruise ship effluent for enterococci in Ketchikan.

e Continue monitoring creeks to better characterize any stormwater pollution issues in

freshwater.
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IX.

Education and Outreach

To increase awareness and understanding of the bacteria issues at beaches:

Educate the community on how to mitigate risk when coming into contact with water that may
be contaminated (e.g., avoid getting it in mouth, wash afterwards, clean and thoroughly cook
fish, etc.) through newspaper stories, public service announcements on the radio, and/or
permanent signs.

Educate the community on the possible sources of bacteria through newspaper and radio
stories, public meetings, etc.

Consider reporting cruise ship compliance monitoring data as it is received, possibly along with
beach monitoring data.

Improve communication around beach data and advisories:

0 Provide signage at beaches for advisories — possibly with QR code that directs to ADEC
Ketchikan Beaches webpage and Facebook page for current results.

0 Utilize non-internet methods to share results — radio public service announcements,
weekly community billboard postings, etc.

Improve signage and education about where marine outfalls are and what kinds of activities
should be avoided there (e.g., Mountain Point Cultural Food, Herring Cove).

To enhance sewage treatment effectiveness:

Develop and carry out a communication and engagement strategy for the community to
educate the population about how upgrades to existing private treatment systems (which do
not require permits) can reduce bacteria impacts to local waters.

Increase awareness of resources that are available to address private infrastructure issues —
e.g., the city’s cost recovery grant program.

Evaluate the effectiveness of the 2014 education campaign and updated ordinance and
identify potential ways to improve. Past education materials are available online.

Conduct a follow-up septic system maintenance education campaign.

Engage underperforming permittees to offer processes and objectives for WWTF system
upgrades.

Explain to property owners the impacts that AKG575000 for common collector systems would
have on existing systems. This general permit is to ensure that all common collector systems,
those currently permitted and those that have gone unpermitted for many years, be held to
equal standards and meet long-standing regulations aimed at protecting human health and
the environment. Appendix F. General Permit AKG575000 FAQ includes an FAQ page.
Conduct another public education campaign on proper OWTS maintenance.

To decrease direct inputs of untreated waste to the landscape:

Conduct a public education campaign to increase awareness of the impacts of not properly
disposing of pet waste.

To reduce bacteria released from boats and ships:

Conduct a public education campaign about pumping out untreated wastewater from boats.
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Add attractive, educational kiosks to pump out stations encouraging use and at ferry terminal
with the theme of “keeping Ketchikan’s waters clean.”

ADEC to continue sending out annual reminders to boaters that dumping untreated sewage
within three nautical miles of land is prohibited.

Include a section in the Tongass Narrows Waterway Guide (produced by the Tongass Narrows
Working Group and distributed by Southeast Alaska Pilot’s Association) that discourages
wastewater dumping/discharges in the Tongass Narrows.
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X.

Technical and Financial Resources Needed

Table 14. Management measures and associated lead organization, cost estimate, and technical and financial resources. Estimated cost

categories:

$ =<$5,000

$$ = 55,000 - $25,000
$$$ =$25,000 - $100,000
$$SS =>$100,000

Management Measure

Potential Lead
Organization

Estimated Cost/Funding Sources

Technical Resources
Needed

Other social, political, etc.
obstacles or opportunities

Private sewer infrastructure
improvements

City Public Works

$5S
City budget (including Cost
Recovery Grant Program), State
Revolving Fund (beginning 2022)

City Public Works internal
expertise

The City has been able to
leverage the Alaska Alcohol
and Marijuana Control
Office to help with
enforcement in some
cases.

Public sewer line improvements
— sewer main and manhole
repair/ replacement, upgrade
sewer laterals

City Public Works

$105K/year
Currently included in annual
capital improvement program

City Public Works internal
expertise

Chemical disinfection at

City Public Works and

Feasibility study for upgrading
Charcoal WWTF

City Public Works
or City Assembly

State Revolving Fund (Alaska
Clean Water Fund)

Charcoal WWTF City Public Works 2999 outside expertise
. S$150K
Purchase mobile generators as City Public Works| City budget, climate resilience
backup power for pumps
grant
$5S

Outside engineering and
design- e.g., DOWL HKM

Upgrade Charcoal Point WWTF

City Public Works

$8s8S
State Revolving Fund (Alaska
Clean Water Fund), federal
infrastructure dollars, bonds

Outside engineering and
design, construction
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Management Measure

Potential Lead
Organization

Estimated Cost/Funding Sources

Technical Resources
Needed

Other social, political, etc.
obstacles or opportunities

Install pump-out at Bar Harbor

City Port and

S50K

South Harbors Alaska Dept of Fish and Game
Develop implementation
strategy for General Permit ADEC S$ (50-100 staff hours) Public comments and

AKG575000 for common
collector systems.

State budget

engagement expected

Evaluate effectiveness of 2014

Borough Public

OWTS .malntenance education Works, NGO S
campaign
e e variron® | roan i R}
] Works, NGO
campaign
Continue borough pump-out Borough Public ~$80K/year This is a well-functioning
program Works User-fee funded program
Public education campaign on NGO 88
pet waste
$S

Install and maintain doggie bag

City properties,

Existing funding in Borough

Increased public

dispensers and garbage cans Borough Parks budget for Borough parks and engagement
Department recommended
playgrounds
Increase availability of public »1.6M over 10 years CZZTitfsac:;tanr-oroggscrjna
yorp City Assembly Commercial passenger vessel prop

restrooms in downtown area

head tax, city budget

series of options (Appendix
E)

Construct restroom at South
Point Higgins

Borough Parks
Department

$200,000
Recreation Capital Improvement
Project funds

Feasibility study for homeless
shelter

City Assembly

$5SS
Grants, city budget

Outside expertise (e.g.,
Juneau Housing First
Collaborative)
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Management Measure

Potential Lead
Organization

Estimated Cost/Funding Sources

Technical Resources
Needed

Other social, political, etc.
obstacles or opportunities

Outside expertise (e.g.,

Construct homeless shelter City, NGO 2559 . Juneau Housing First
Grants, bonds, city budget .
Collaborative)
Educational kiosks at pump-out | City Port and >
. ADEC, Alaska Clean Waters

stations Harbors .

Actions

~$7,000
Public education campaign NGO Alaska Clean Harbors Grant Public comments and

about pumping out at harbors

(ADEC, Alaska Clean Waters
Actions)

engagement expected

Evict boats caught dumping

City Port and
Harbors

Existing part of City Port and
Harbors staff duties

Require proof of frequent

Increased public

X City Port and SS
pump-outs for live-aboards to . engagement
. Harbors City budget
remain in the harbor recommended
Most items on the Clean

Harbors checklist are
Iready bei t, but

Pledge and seek certification City Port and ) gg;garir;filrln;e;n ;

from Alaska Clean Harbors Y SS &

Program

Harbors

considered on how to
implement e.g., limiting
discharge from hull
maintenance/ sanding

Conduct cruise ship compliance
monitoring in Ketchikan

ADEC Cruise Ship
Program

Costs should not increase
significantly over current
compliance monitoring

R&M Engineering can
analyze samples in
Ketchikan

Work with cruise ships to limit
or eliminate discharge in the
Tongass Narrows

ADEC Cruise Ship
Program

S
ADEC staff time/state budget

Increase tidal flushing frequency
in Rotary Park Pool

Borough Parks
Department

$5%

46




Management Measure

Potential Lead
Organization

Estimated Cost/Funding Sources

Technical Resources
Needed

Other social, political, etc.
obstacles or opportunities

Community education campaign

on risk mitigation related to NGO S
bacteria exposure
Improve communication about .
o ADEC, City,
beach data and advisories, y S

including signage

Borough, DNR
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Appendix B. Beach water quality data summary

Table B1. Summary of fecal coliform bacteria results for 2017 through 2020.

Maximum % Exceedances Geometric Mean
Monitoring Locations S;:tis
& 2017 2018 2019 | 2020 2017 2018 | 2019 | 2020 | 2017 | 2018 | 2019 | 2020
Knudson Cove 63 200 144 456 202 33 22 44 33 20 13 22 22
Beacon Hill 27 58 66 -3 -- 11 17 -- -- 10 12 -- -
South Point Higgins 63 161 236 187 | 437 22 39 50 | 61 7 21 | 35 | 34
Beach
Beach at Shull Road 63 167 132 276 2001 22 28 39 50 15 20 19 34
Beach at Sunset Drive 63 142 93 196 300 33 33 28 28 15 20 21 22
South Refuge Cove 63 69 88 184 44 11 33 22 17 12 17 15 10
Thomas Basin Harbor 63 CG? (>250) | CG (>250) | 431 324 33 44 61 56 14 28 38 58
Seaport Beach 63 CG (>250) 63 163 152 33 17 22 17 16 7 11 11
Rotary Park Beach 43 - 26 272 60 - 0 39 17 - 9 25 15
Rotary Park Pool 56 200 169 390 ( Zgg 1) 33 45 33 61 24 20 20 62
Mountain Point Surprise 43 __ 23 133 106 _ 0 33 22 _ 7 20 17
Beach
Mountain Point Cultural | 47 - 118 | 526 | 406 - as | 67 | 39 | - | 17 | 64 | 29
Food
Herring Cove 54 - 318 386 464 - 72 61 78 - 47 44 69

1 Bold red font indicates exceedance of criteria 18AAC70 (14) (D) Harvesting — — maximum result, over 10% of samples exceedance, and seasonal geometric
mean for each recreation year monitored.

2CG — confluent growth. The 2017/2018 data used 250 CFU/100 ml as a proxy value for confluent growth. Based on updated guidance, 2001 CFU/100 ml was
used for 2019/2020 data (Julianne Ruffner, WA State Dept. of Ecology, personal communication, Nov 5, 2018).

3. not tested, not part of sampling plan that year
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Table B2. Summary of enterococci bacteria results for 2017 through 2020

Maximum % Exceedances Max Geometric Mean
Monitoring Locations Sa;rrztaliszs
P 2017 2018 2019 | 2020 | 2017 | 2018 | 2019 | 2020 | 2017 | 2018 | 2019 | 2020
Knudson Cove 63 19861 2603 369 97 22 17 11 0 50 54 39 19
Beacon Hill 27 579 183 -2 - 11 6 - - 45 21 - -
South Point Higgins 63 161 | 410 | 130 | 2235 | 11 33 0 17 | a1 | 70 | 23 | 90
Beach
Beach at Shull Road 63 125 754 727 160 0 17 17 6 44 49 37 20
Beach at Sunset Drive 63 248 410 130 231 11 33 0 6 32 70 23 56
South Refuge Cove 63 1300 97 3448 41 11 0 6 0 33 27 27 13
Thomas Basin Harbor 63 2420 2755 1024 | 620 33 28 33 11 62 451 133 83
Seaport Beach 63 250 52 173 152 33 0 6 6 27 12 9 19
Rotary Park Beach 43 -- 10 269 192 -- 0 11 6 -- 8 44 18
Rotary Park Pool 56 1120 1454 2851 | 3448 44 27 17 28 300 71 71 161
Mountain Point 43 - 51 | 384 | 41 - 7 6 0 - 8 | 22 | 13
Surprise Beach
Mountain Point 47 - 414 | 934 | 144 | - 18 | 28 6 ~ | a3 | 177 | 7
Cultural Food
Herring Cove 53 -- 457 2595 706 -- 22 33 28 -- 70 23 167

1 Bold red font indicates exceedance of criteria 18AAC70 (14) (B) (i) Contact Recreation — maximum result, over 10% of samples exceedance, and maximum of
rolling geometric mean for each recreation year monitored.
2.‘ not tested, not part of sampling plan that year
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Table B3: Non-recreational season beach sampling bacteria results

2020-21 Ketchikan Off-Season Bacteria Monitoring - Analytical Data Results
Knudson S Refuge Thomas Point Point Surprise| Herring
Cove S Pt Higgins Shull Sunset Cove Basin Seaport Rotary Pool |Rotary Beach| Cultural Beach Cove

Sample Date FC |Enter| FC |Enter| FC |Enter| FC |[Enter| FC |Enter| FC |Enter| FC |Enter| FC |Enter| FC |Enter| FC |Enter FC Enter| FC |Enter
3/16/2020 1 <10 2 <10 3 <10 | <1 | <10 | <1 | <10 3 <10 3 <10 - - 5 <10 | 147 | 299 21 20 <1 | <10
4/29/2020 18 | <10 | 20 20 38 | <10 | 32 | <10 7 <10 | 74 20 26 20 27 | <10 5 <10 | 23 | <10 62 <10 | 12 | <10

5/7/2020 8 134 | 9 <10 [ 69 | 305 |>200| 10 4 10 31 10 6 10 25 | <10 | 15 | <10 | 18 | <10 38 10 | 122 | <10
10/19/2020 18 | <10 | 22 10 18 10 15 | <10 | 18 52 26 10 3 41 32 52 5 <10 | 84 | 142 27 31 9 <10

11/4/2020 18 <10 20 | <10 10 20 38 20 21 31 42 10 6 20 95 20 20 <10 15 31 14 <10 17 31

12/7/2020 3 <10 | 12 10 6 10 22 63 11 41 11 73 7 40 73 20 25 20 24 | <10 15 10 6 <10

1/20/2021 96 | <10 3 <10 6 <10 8 <10 10 10 11 10 9 <10 13 31 5 <10 35 74 6 <10 2 <10

18 AAC 70 Alaska Water Quality Standards (amended as of March 5, 2020) - (14) Bacteria, For Marine Water Useg

()] W e ) G In a 30-day period, the geometric mean of samples may not exceed 35
enterococci CFU/100 ml, and not more than 10% of the samples may exceed a

e ater STV of 130 enterococci CFU/100 ml.

In a 30-day period, the geometric mean of samples may not exceed 200 fecal

(B) WEs Recreat_lon (i) coliform/100 ml, and not more than 10% of the samples may exceed 400 fecal
secondary recreation .
coliform/100 ml.

(D) Harvesting for Consumption of | The geometric mean of samples may not exceed 14 fecal coliform/100 ml; and

Raw Mollusks or Other Raw not more than 10% of the samples may exceed; 31 CFU per 100 ml for a
Aquatic Life (most stringent) membrane filtration test.

FC = fecal coliform bacteria Tides focus is on either side of low tide, using ebb and flow stages
Entero = enterococci STV - statistical threshold value MPN - most probable number
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Figure B1: Comparison of off-season and recreational season bacteria levels. Fecal coliform y-axis was limited to 500 for graphing, excluding one
point at 2,000 CFU/100 ml (representing confluent growth). Enterococci y-axis was limited to 1,000 for graphing, excluding one point at 2,235
and one at 3,448 MPN/100 ml. Dashed red lines indicate the ADEC standard that not more than 10% of the samples may exceed.
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Appendix C: Ketchikan Creek Bacteria Data

Fecal coliform:

Table C1. Fecal coliform concentration and water quality criteria exceedance summaries for Ketchikan
Lake and Creek sites. Data for screening purposes onl

y, not regulatory.

Proportion of sample dates exceeding
drinking water standards

Not more than 10%
> 40 CFU/100 ml in

30-day geomean
may not exceed 20

Sampling Site mean | median | min | max n 30 days CFU/100 ml
Ketchikan Lake | 205.1 0.5 0.5 | 3864 | 19 0.05 0
Power House 262.0 26 2 2700 | 14 0.43 0.80
Harris Bridge 202.7 44 12 | 1428 | 15 0.60 1.00
Museum 131.6 50 0.5 | 1300 | 38 0.55 0.90

Figure C1. Fecal coliform concentrations in Ketchikan Creek from 2013-2018 (top panels) and 30-day
rolling geometric means (with at least 5 samples per 30-day period) in 2018 (bottom panel). The
horizontal lines indicate relevant water quality criteria.
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E. coli

Table C2. E. coli concentration and water quality criteria exceedance summaries for Ketchikan Lake and

Creek sites.
Proportion of sample dates exceeding
contact recreation standards:
Not more than 30-day geometric
10% may exceed mean may not
410 CFU/100 ml exceed 126
Sampling Site mean | median | min max n in 30 days CFU/100 ml
Ketchikan
Lake 27.5 0.5 0.5 504 19 0.05 0.00
Power House 93.9 28.5 0.5 700 14 0.07 0.00
Harris Bridge 13512.8 50 4 >200000 | 15 0.13 0.36
Museum 149.3 112 0.5 532 29 0.03 0.19

Figure C2. E. coli concentrations in Ketchikan Creek in 2018 (top panel) and 30-day rolling
geometric means (with at least 5 samples per 30-day period) (bottom panel). The dotted

lines indicate relevant water quality criteria.
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Appendix D. Edge of Mixing Zone Data

Table D1. Charcoal Point Edge of Mixing Zone Data. Fecal coliform

concentrations in CFU/100 ml.

Location
Date F1 F2 F3 F4 F5 F6
2/7/2017 0 0 1 1 2 0
5/24/2017 5 0 8 12 1 0
6/13/2017 0 0 1 0 0 0
7/25/2017 2 0 2 0 1 1
8/9/2017 1 2 2 2 1 3
10/6/2017 1 2 5 8 3 3
12/13/2017 3 1 2 6 6 0
2/12/2018 49 1 0 1 0 76
2/13/2018 4 NA NA NA NA 3
2/14/2018 2 NA NA NA NA 1
5/22/2018 41 70 35 7 13 24
5/23/2018 2 10 8 NA 6 2
5/24/2018 NA 0 1 NA NA NA
6/6/2018 3 2 1 1 0 2
7/2/2018 3 2 0 0 0 0
8/29/2018 2 2 1 2 0 15
8/30/2018 NA NA NA NA NA 0
9/12/2018 0 0 3 1 2 0
12/5/2018 3 5 4 8 5 4
3-14-2019 0 3 5 7 1 8
5-15-2019 0 43 0 5 2 0
5-16-2019 NA 10 NA NA NA NA
6-6-2019 0 3 0 1 1 0
7-23-2019 0 19 0 1 0 0
7-24/2019 NA 82 NA NA NA NA
7-25-2019 NA 6 NA NA NA NA
8-29-2019 4 9 5 5 5 7
9-9-2019 1 1 0 2 0 0
12-5-2019 4 1 1 6 4 1
2/5/2020 1 10 7 6 4 2
5/13/2020 0 0 2 0 0 0
6/17/2020 0 1 0 0 0 0
7/21/2020 1 3 3 3 0 2
8/12/2020 3 4 0 0 0 1
9/15/2020 2 5 2 1 1 0
11/30/2020 0 2 0 0 0 0
3-2-2021 0 1 0 0 0 0

w
~N




5-5-2021 0 0 0 0 0 0
6-8-2021 0 0 0 1 0 0

Figure D1. Charcoal Point WWTF edge of mixing zone sample sites for fecal coliform.

Table D2. Fecal coliform concentrations (CFU/100 ml) at the
edge of the mixing zone (MZ) and at the shoreline within the
mixing zone. The date refers to the end of the monitoring
period (30 days), not the sample date, which are not reported in
the quarterly/annual reports.

Location
Date 3 - outside edge of MZ | 4 - shoreline in MZ
4/30/2016 9 3
10/31/2016 1 1
9/30/2017 11 1
6/30/2018 4 17
8/31/2020 5 7

58



Appendix E. Downtown Public Restrooms Proposal
The following proposal was developed by the Ketchikan Tourism Coalition:
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Appendix F. General Permit AKG575000 FAQ
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