_T A MuyNTER CONSULTING, INC.

January 6, 2022

Mr. Ed Martin II1

President

Kenai Peninsula Aggregate and Contractors Association
via email: Kpac Association [kpacassociation@yahoo.com]

Re:  Comments on KPB proposed material site ordinance amendments
Dear Mr. Martin:

You have requested that I review the recently proposed Kenai Peninsula Borough material site
ordinance amendments introduced December 7, 2021, by the Mayor along with your suggested
revisions to the amendments and provide comments. You and I have also discussed the process
leading up to these proposed amendments. My comments are provided pro bono as a courtesy to
your organization, as well as to the Kenai Peninsula Borough and all residents and businesses
interested in this topic.

I do not have any current clients or projects in the Borough that I would consider a conflict of
interest, however I do have more than 39 years of experience performing hydrogeologic work in
Alaska with some of it on the Kenai Peninsula, as well as relevant experience being involved in
the regulation and management of complex resource development issues from both government
and private sector perspectives.

My comments are grouped into two areas: 1) the process of developing these amendments; and
2) technical considerations regarding gravel pits and groundwater resources.

Process
The draft ordinance amendments state that:

the assembly established a material site work group by adoption of resolution 2018-004
(Substitute) to engage in a collaborative discussion involving the public and industry to make
recommendations regarding the material site code;

From our discussion, it is obvious that the material site work group did not operate on a level
playing field, but rather produced its findings through majority vote. In my opinion, this is a
fatal flaw of the process that resulted in the current proposals.

As background, I have been involved in two work groups regarding very complex and
controversial topics that were highly successful as a result of operating on a level playing field.
By this [ mean that all decisions, large and small, were made by consensus, not majority rule.

In the 1980s, there was considerable concern over potential and actual groundwater and water

well contamination issues on the Kenai Peninsula related to the oil and gas industry. The result

was that I, as an employee of the Alaska Division of Geological and Geophysical Surveys, co-
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chaired the Kenai Peninsula Groundwater Task Force. This task force obtained considerable
funding from the oil and gas industry that was operating on the peninsula at the time to
conducted groundwater studies to better understand groundwater resources and disposal sites
such as the Sterling Special Waste Management Site. The condition placed on the task force by
industry representatives in order to participate and provide funding was that of a "level playing
field". While sometimes it took quite a bit of time to achieve consensus, the results were durable
and not very controversial.

More recently, the Alaska Department of Environmental Conservation initiated a statewide effort
to regulate the drilling of single-family domestic wells. A Stakeholders Working Group (SWG)
was convened to explore the issues, and again, all work was conducted by consensus. The group
was hugely successful in developing a set of Best Management Practices for drilling private
single-family wells, in developing another document for properly decommissioning wells and in
creating a new website with numerous resources for well owners:
https://dec.alaska.gov/eh/dw/dwp/private-wells/.

I bring these examples to your attention because, in reviewing the proposed amendments and
your comments, it is apparent that these proposed amendments are complex and controversial,
often interrelate to one another, and would benefit greatly from more work by a working group
operating collaboratively by consensus prior to being considered for adoption.

It is worth noting that in our society ever-tightening environmental regulations are typically a
one-way street. The long-term harm from over-regulating resource extraction is increasing costs
and increasing scarcity of the resource on the open market. Sand and gravel resources are
fundamentally important to the orderly economic development of the Kenai Peninsula Borough,
are not highly transportable from other locations, and are dependent on time-limited extraction
activities at most sites as a result of resource depletion. In south-central Alaska, there are many
examples of reclaimed former gravel pits (some with ponds) that are important assets for long-
term community development and wildlife.

A working group operating by consensus should be afforded whatever time it takes to achieve
results. They should self-organize, with Chairs or Co-Chairs selected on the basis of impartial
administration of the group. A potentially long timeframe should be considered for this
important work because the KPB currently has a functional ordinance govemning gravel resource
extraction to serve in the interim. While many would likely consider the existing ordinances
imperfect, it seems that it is far more important to get revisions right, rather than to get them fast.

In a nutshell, the existing proposed amendments should be scrapped and tI whc  process

should start over with a level playing field amongst all stakeholders who agree to work in a
collaborative and productive atmosphere towards improvem: (s to the existing ordinances.

Technical considerations
There are many legitimate issues associated with gravel pits such as noise, dust, traffic, visual
impacts, etc. which I will not address. One of the key concemns that commonly arises with gravel

pits is impacts to groundwater or surface water resources. This is important, because while land
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and gravel resources are typically privately owned, water resources in Alaska are reserved to the
people for common use and responsibility for their management is delegated to agencies. Also,
water has the uncanny habit of moving from place to place. So what happens to water at a gravel
pit does not stay at the gravel pit.

The existing ordinance allows excavation into the water table under certain conditions. Proposed
revisions by Kpac suggest loosening those restrictions and allowing more general mining of sand
and gravel to a depth of up to 15 feet below the water table.

There is not a clear-cut answer to how mining of aggregate resources below the water table
should be regulated. As described above, this should be subjected to deliberation by a
stakeholder working group operating under consensus rules. Below, however are some
considerations.

First, mining resources below the water table is not inherently "bad" or "not permittable" by
agencies. The recently completed and approved Environmental Impact Statement for the
proposed Donlin gold mine in southwest Alaska, for example, proposes digging an open pit
about two miles long, one mile wide and more than 1/4 mile deep that would fill almost to the
brim after mining to form a pit lake. With mining below the water table, however, precautions
are warranted to protect nearby users of groundwater and potentially-affected surface water
resources, wetlands and wildlife.

Throughout south-central Alaska, and notably in the Anchor Point area, numerous old gravel pits
are now flooded to form small lakes or ponds. Some of these features provide wildlife habitat
and potential visual and recreational enhancement for neighboring homes and businesses.

During gravel pit operations, one of the largest concerns about groundwater contamination
comes from accidental fuel spills. All gravel pits should have rigorous and robust measures in
place to prevent such spills and some degree of capacity to clean up spills if they occur.

The current ordinance calls for a two-foot vertical separation between the bottom of a pit and the
seasonal high water table under most conditions. The rationale for this separation is not clear. In
the event of a sizeable fuel spill, such a buffer would not be very useful in preventing fuel from
reaching the water table. In a gravel pit, fuel would tend to infiltrate vertically downward from
the spill point and "pancake” out on the surface of the water table two feet or more below the
ground. The pore-space storage that would capture spilled fuel before reaching the water table
could be as low as about 10 gallons. Once a spill encountered the water table, dissolved fuel
components would begin to migrate in a downgradient direction along with the groundwater. To
be most effective, cleanup should be rapid and may entail excavating a large quantity of
contaminated sand and gravel. In contrast, if a fuel spill reached a gravel pit pond, the resulting
sheen and/or floating product would likely be immediately obvious. Sorbents and/or booms
stored on-site could be rapidly deployed to contain and mop up the bulk of the contamination.

Some perspective on regulatory requirements for two- or four-foot separation to the water table
may be useful. It is a common regulatory requirement that the distance between the bottom of a

septic system leachfield and the top of the seasonal high water table must be at least four feet.
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The reason for this requirement is that wastewater percolating downward from leachfields needs
to receive aerobic (i.e. oxygenated) subsurface treatment in the unsaturated zone between the
bottom of the leachfield and the low-oxygen saturated sediments below the water table in order
to treat and removed certain compounds and microrganisms from the wastewater. Such logic
does not apply to gravel pits where no wastewater treatment occurs.

Part of Kpac's proposed revision to ordinances is that, in order to make wider and taller
surrounding berms (10 ft high rather than 6 feet high) and simultaneously preserve the economic
viability of extracting aggregate resources, excavation below the water table should be
considered along with appropriate protective measures.

A consequence of extracting sand and gravel below the water table is that the total footprint of
gravel pits in any given area may be reduced. This could occur because if there is a fixed market
demand for aggregate the aggregate has to come from somewhere. If pits were able to extract an
additional 17 vertical feet (two feet above and 15 feet below the water table) of aggregate
resources from part of their operation, then it follows that fewer net acres of land surface would
need to be disturbed to meet the market demand.

One useful protective measure for water table excavation would be the prohibited distance to
surrounding water wells or even potential water well locations on nearby undeveloped property.
A gravel pit should not "shadow" a potential well location on a nearby property such that the
property is undevelopable using a well and a septic system. A large public water-supply well,
for example, must be sited more than 200 feet from certain potential sources of contamination,
and that distance should be considered as suitably applicable for private well distances from
gravel pit ponds, as well.

Another potential contaminant source from excavating below the water table is fine silt or clay
that could become entrained in groundwater and travel some distance towards a well. Again, a
protective distance to surrounding wells, especially if groundwater flow directions can be
determined, would likely be the most practical way of reducing risk from entrained silt or clay in
groundwater.

The concept of requiring the bottom of an excavation to be 15 feet above nearby private well
intake openings is only marginally protective. This is because, if a contaminant plume should
develop in groundwater, lateral and vertical dispersion (i.e. spreading) of the plume could readily
exceed this amount. Also, the construction details of nearby wells are not always known.

Should you have any questions,  ease call me at 907-345-0 ) or 907-727-6310 (cell).

Sincerely,
T A Muntar pnnalllflnn, Inc.

James A. Munter, CPG

Certified Ground Water Professional No. 119481

Alaska Licensed Professional Geologist No. 568
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Subject: FW: <EXTERNAL-SENDER>Fw: DEC Drinking Water regulations related to gravel
extraction

Attachments: image001.png

From: Kpac Association <kpacassociation@yahoo.com>

Sent: Thursday, January 20, 2022 2:08 PM

To: G_Notify_AssemblyClerk <G_Notify AssemblyClerk@kpb.us>

Subject: <EXTERNAL-SENDER>Fw: DEC Drinking Water regulations related to gravel extraction

CAUTION:This email originated from outside of the KPB system. Please use caution when responding or providing
information. Do not click on links or open attachments unless you recognize the sender, know the content is safe and
were expecting the communication.

Hi Johni,

Please forward to the assembly.
Ed Martin Il

President

KPACA

252-2554

----- Forwarded Message -----

From: Palmer, Charley (DEC) <charley.palmer@alaska.gov>

To: kpacassociation@yahoo.com <kpacassociation@yahoo.com>

Cc: Rypkema, James (DEC) <james.rypkema@alaska.gov>; Miller, Christopher C (DEC) <chris.miller@alaska.gov>
Sent: Monday, January 10, 2022, 10:06:57 AM GMT-9

Subject: DEC Drinking Water regulations related to gravel extraction

Hi Ed Martin,

As mentioned before, we have little authority with respect to land use activities near a public water system in our current
regulations, 18 AAC 80. For that reason, we did work with the Division of Water to update a Best Management Practices
document found at https://dec.alaska.gov/water/wastewater/stormwater/gravel/, to include consideration of nearby public
water systems. I've cc'd Jim Rypkema in case he has anything to add regarding the BMP document. P've also cc’d my
supervisor, Chris Milier, just so he's aware of our communication.

As requested, below are relevant regulations that could apply:

18 AAC 80.015. Well protection, source water protection, and well decommissioning.
(a) A person may not

(1) cause pollution or contamination to enter a public water system; or

1



(2) create or maintain a condition that has a significant potential to cause or allow the pollution or contamination of
a public water system.

(d) A person who owns or is responsible for a well, hole, or excavation into a water supply source or potential water
supply source for a public water system shall use appropriate methods as follows to protect the water supply source as
required under (a) of this section:

(1) if the well, hole, or excavation is either active or temporarily inactive, the person shall maintain the well, hole,
or excavation using appropriate methods, including methods set out in (b) of this section;

(2) if the well, hole, or excavation is permanently inactive or abandoned, the person shall protect, seal, or fill the
well, hole, or excavation using appropriate methods approved by the department as set out in (e) of this section;

(3) in this subsection “wells, holes, or excavations” include
(A) a well that may or may not be used for potable water;
(B) a hole drilled, augured, or jetted for the purpose of subsurface exploration or sampling;
(C) a cathodic protection well; or

(D) another form of excavation that might contaminate a public water supply source.

18 AAC 80.020. Minimum separation distances.

(a) A person may not construct, install, maintain, or operate a public water system unless the minimum separation
distances in Table A, in this subsection, are maintained between a potential source of contamination and a drinking water
source for the public water system.



TABLE A.
Minimum Scparation Distances® Between Drinking
Water Sourccs and Potential Sources of Contamination
(Measurcd horizontally in fect)

Typc of Drinking Water System

Potential Sources of Contamination Community Water Systems,
Non-transient Non-Community
Water Systems, and Transient
Non-Community Water Systems

Wastewater trecatment works.® wastcwater
disposal system,” pit privy.” sewer manhole,
lift station, clcanout 200

Community sewer linc, holding tank.” other
potential sources of contamination® 200

Private scwer line, petrolcum lines and storage
tanks.? drinking water trecatment waste® 100

Notes to Table A:

2 These minimum distances will be expanded, or additional monitoring will be required under 18 AAC 80.020(b) and

(€)(2).

b ~'stance to a drinking water source is measured from the nearest edge of the drinking water source to the nearest edge
¢ w1e potential source of contamination.

¢ Other potential sources of contamination include [but are not limited to] sanitary landfills, domestic animal and
agricultural waste, and industrial discharge lines.

¢ The minimum separation distances for petroleum storage tanks do not apply to tanks that contain propane, or to above-
ground storage tanks or drums that, in the aggregate, have a storage capacity of less than 500 gallons of petroleum
products, and that store only petroleum products necessary for the operation and maintenance of pumps, power
generation systems, or heating systems associated with a potable water source.

e Drinking water treatment wastes include the backwash water from filters and water softeners, and the reject water from
reverse osmosis units.



(b) The department will require a greater separation distance than that required by Table A in (a) of this section if the
department determines that additional distance is necessary to protect surface water, groundwater, or a drinking water
source. The department will make this decision after considering soil classifications, groundwater conditions. surface
topography, geology, past experience, or other factors relevant to protection of surface water, groundwater, or drinking
water.

Regards,

Charley Palmer
Hydrologist 3
FAA Certified sUAS (drone) Pilot

DEC-EH | Drinking Water Program

Drinking Water Source Protection

PHONE 907-269-0292

charley.palmer@alaska.gov

555 CORDOVA STREET

ANCHORAGE, AK 99501
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Subject: FW: <EXTERNAL-SENDER>Fw: Gravel pits with waterbodies

From: Kpac Association <kpacassociation@yahoo.com>

Sent: Thursday, January 20, 2022 2:11 PM

To: G_Notify_AssemblyClerk <G_Notify AssemblyClerk@kpb.us>
Subject: <EXTERNAL-SENDER>Fw: Gravel pits with waterbodies

CAUTION:This email originated from outside of the KPB system. Please use caution when responding or providing
information. Do not click on links or open attachments unless you recognize the sender, know the content is safe and
were expecting the communication.

Hi Johni,
Please forward to the assembly as comment on 2021-41
Ed Martin 1l
President
KPACA
252-2554

----- Forwarded Message -----

From: Peterson, Ryan E (DEC) <ryan.peterson@alaska.gov>

To: Kpac Association <kpacassociation@yahoo.com>

Cc: Wilfong, David L (DEC) <david.wilfong@alaska.gov>; Bear, Tonya (DEC) <tonya.bear@alaska.gov>
Sent: Friday, January 7, 2022, 01:34:23 PM GMT-9

Subject: RE: Gravel pits with waterbodies

Good Afternoon Ed,

Thank you so much for the inquiry. In regards to your question of what applicable regulations of the wastewater disposal
regulations 18 AAC 72 could apply during the development of a materials site resulting in the creation of surface water
and/or steep slopes, the sections that come to mind are:

18 AAC 72.020(b) which goes over separation distances from a wastewater disposal system to surface water sources;
and

18 AAC 72.035(9) which goes over separation distances from a conventional onsite system to a ground surface slope
greater than 25 percent with a drop in the surface height greater than 10 feet.

These will cover most private residential systems. If the nearby property or development is a commercial facility,
additional restrictions based on site specific considerations may apply.

Please let me know or the Soldotna wastewater review engineer Dave Wilfong, 262-3405, david.wilfong@alaska.gov ,
know if you have any additional questions. Thank you!

Ryan Peterson

Dept of Environmental Conservation / Division of Water
Engineering Support and Plan Review Section

43335 Kalifornsky Beach Road, STE 11 Soldotna AK 99669
rye~ ~eterson@alaska.gov

Phone: 907-262-3402 Fax: 907-262-2294
septic.alaska.gov

From: Kpac Association <kpacassociation@yahoo.com>




_ont . Liday, January 7, 2022 7:24 AM
To: Peterson, Ryan E (DEC) <ryan.peterson@alaska.qov>
Subject: Gravel pits with waterbodies

CAUTION: This email originated from outside the State of Alaska mail system. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Ryan. Per our conversation yesterday, could you write me back something referring to the DEC waste water divisions
regulations regarding waterbodies and slopes that could occur in the development of a material site? Thanks, Ed.

Sent from my iPhone



Turner, Michele
S

N |
Subject: FW: <EXTERNAL-SENDER>Fw: [External Email]info on gravel pit habitat
Attachments: Gravel Pit Ponds as Habitat Enhancement for Juvenile Coho Salmon pnw_gtr212.pdf;

Guidelines for Gravel-Pit Wetland Creation 0653-Prange.pdf; Nancy St Article.pdf; Nancy
St As-Built-lowres (002).pdf

From: Kpac Association <kpacassociation@yahoo.com>

Sent: Thursday, January 20, 2022 2:03 PM

To: G_Notify_AssemblyClerk <G_Notify AssemblyClerk@kpb.us>

Subject: <EXTERNAL-SENDER>Fw: [External Email}info on gravel pit habitat

CAUTION:This email originated from outside of the KPB system. Please use caution when responding or providing
information. Do not click on links or open attachments unless you recognize the sender, know the content is safe and
were expecting the communication.

Hi Johni,

Could you send this to the assembly for comment on 2021-417 It is from the forest service about
some amazing uses they have done with old gravel pits that have been excavated into the water
table. Reclamation benefits and options.

Ed Martin 11|
President
KPACA
252-2554

----- Forwarded Message -----

From: Cross, Adam -FS <adam.cross@usda.gov>

To: Kpac Association <kpacassociation@yahoo.com>
Sent: Thursday, January 13, 2022, 02:40:43 PM GMT-9
Subject: RE: [External Email]info on gravel pit habitat

Good Afternoon Ed,

| wanted to share some of the literature my co-workers located. Some of it is a bit older but still relevant. Unfortunately,
the FS has not published much if anything about the work of transitioning gravel ponds into salmon habitat or even
recreational areas in Portage Valley. The area is a great "show me" example for folks who may be interested.

| hope the attached will be helpful.

Best Regards,
Adam

Adam Cross

KPZ Aquatics Program Manager

Forest Service

Chugach National Forest, Kenai Peninsula Zone
p: 907-288-7715

f. 907-288-5111

adam.cross@usda.gov

33599 Ranger Station Spur

Seward, AK 99664

www fs fed.us

Caring for the land and serving people



From: Kpac Association <k~~~~3sociation@yahoo ~~™>
Sent: Thursday, January 6, cuz2 10:52 AM

To: Cross, Adam -FS <adam.cross@usda.gov>

Subject: [External Email]info on gravel pit habitat

[External Email]

If this message comes from an unexpected sender or references a vague/unexpected topic; Use caution before clicking
links or opening attachments.

Please send any concerns or suspicious messages to. Spam.Abuse@usda.gov

Great conversation with you today! Any info you have on any pits converted to habitat would be appreciated. A simple
letter explaining your success in that area would be excellent to start a discussion in the presentation I'm producing for the
KPB. Thank you so much! Ed Martin. 252-2554.

Sent from my iPhone

This electronic message contains information generated by the USDA solely for the intended recipients. Any unauthorized
interception of this message or the use or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.






Author MASON D. BRYANT is a research fishery biologist, Forestry Science Laboratory,
P.O. Box 20909, Juneau, Alaska 99802.



Abstract

Bryant, lason D. 1988. Gravel pit ponds as habitat enhancement for juvenile coho
salmon. General Technical Report PNW-GTR-212. Portland, OR: U.S. Department
of Agriculture, Forest Service, Pacific Northwest Research Station. 10 p.

Gravel pits built during road construction in the early 1970's near Yakutat, Alaska,
filled with water and were connected to nearby rivers to allow juvenile salmonids to
enter. Seasonal changes in population size, length and weight, and length frequent-
cies of the coho salmon population were evaluated over a 2-year period. Numbers of
coho salmon fluctuated, but two of the ponds supported high populations, more than
2,000 fish, throughout the study. These ponds appeared to support coho salmon
throughout the winter. The range of physical measurements of the ponds did not
seem to account for differences in numbers of salmon, but low concentrations of dis-
solved oxygen were detected in all ponds near the bottom. Aquatic vegetation, water
exchange rate, and access may have affected the number of coho salmon in the less-
productive ponds.

Keywords: Fish habitat, salmonids, stream habitat management, southeast Alaska,
Alaska (southeast).
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Introduction

Methods

Road construction and forest development are commonly associated with detrimental
effects on salmonid habitat; with proper planning, however, such effects can be
avoided. In this paper, | discuss a method to improve salmonid production in conjunc-
tion with road construction.

Juvenile coho salmon (Oncorhynchus kitsuch) are aggressive, invasive, and mobile
(Allee 1974, Chapman 1962, Skeesick 1970). Sheridan 1 suggested that the gravel
pits, created during road construction on the glacial outwash of the Yakutat forelands
(Alaska Department of Fish and Game 1984), would be exploited by juvenile coho
salmon if the ponds were connected to river systems containing coho salmon.
Several gravel pits that had filled with water were connected by artificial channels to
nearby rivers during the 1970's. Coho salmon fry were observed in the ponds, but no
systematic effort was undertaken to estimate the number of fish in the ponds or to
evaluate their effectiveness as rearing habitat.

The purpose of this study was to determine if these ponds were suitable rearing
habitat for juvenile coho salmon. Numbers of juvenile coho in four ponds were es-
timated over several seasons. Size and ages were determined. Selected chemical and
physical measurements were taken on the ponds to identify factors that could ac-
count for differences in salmon populations.

Although ponds are not generally associated with coho salmon habitat, beaver ponds
and riverine ponds have been identified as productive coho habitat in Alaska and in
Washington in recent years® (Bryant 1984, Peterson 1982). Russell and Schramek
(1984) found about 2,500 coho salmon fry and 500 fingerlings in a gravel pit as-
sociated with a beaver pond during the summer of 1977. They did not follow the
populations through the winter, however. Both Peterson (1982) and Russell and
Schramek (1984) reported seasonal migrations to and from the ponds. Although most
of these studies were on natural ponds, their results indicate that ponds created by
gravel borrow pits can support juvenile coho salmon; such ponds may be an inexpen-
sive method to increase coho salmon production.

Four ponds-Nine-Mile, Green, Twenty- Two-Mile, and Beanbelly-were sampled
monthly from July through October 1983 and during spring or early summer and
autumn in 1984 and 1985. Minnow traps (mesh size = 6.3 mm) were baited with sal-
mon eggs and distributed along the edge of the ponds, usually within a few meters of
the bank, 1 to 2 m deep. A few were placed in the middle of the ponds. Between 26
and 30 traps were sufficient to sample each of the ponds. In 1984, Twenty- Two-Mile
Pond was not sampled because of low coho salmon populations. Green Pond was
not sampled in 1985 for the same reason. Traps were allowed to fish for 1 hour, long
enough to capture a sufficient sample. Longer periods occasionally resulted in high
mortalities. Mortalities incurred during handling were identified and removed from the

experiment.

All fish were identified and measured (total length). Scales and weights were taken
from a subsample of the salmonid population. Salmonids were marked by punching a
hole in the caudal fin. In the fall of 1984, salmonids were marked by freeze branding
(Bryant and Walkotten 1980).

" Sheridan, W.L 1970. Coho salmon habitat improvement-on glacial out-
wash plains. U.S. Department of Agriculture, Forest Service, Region 10.
Unpublished.

2 Sanders, G.H. Movement and territoriality in juvenile coho salmon (On-
corhynchus kisutch) in a southeast Alaska pond. Alaska Department of 1
Fish and Game, Juneau, AK. Unpublished report.



Results

Population size was estimated either with the Schnabel muitiple mark and recapture
method or the Bailey modification of the Peterson estimate (Ricker 1975). The
Schnabel n  hod was used in all the 1983 samples. The method varied in later
samples because of limited sampling time. The multiple mark and recapture experi-
ments were conducted over a period of 5 days or less. Emigration and immigration
were negligible during the summer. During of the summer sampling periods, water
levels were low and streams into and out of the ponds were either not running or had
small flows. Increased rainfall in the autumn resulted in higher flows, but mark and

recar ‘e samples were done over a period of 2 or 3 days to minimize the effect of
fish moving into or out of the ponds.

All four ponds were surveyed to determine surface area. Depth profiles were not
made, but maximum depths were determined during secchi disk and oxygen measure
ments. Temperature and oxygen were measured with a YsP® oxygen meter in 1983
and 1984. Oxygen measurements in June 1985 were made with the Alsterburg
modification of the Winkler method (U.S. Environmental Protection Agency 1974).

The number of coho salmon in Nine-Mile and Beanbelly Ponds increased from July
to October in 1983. Each pond supported more than 3,500 coho salmon in the fall of
1983 (fig. 1). Green and Twenty-Two-Mile Ponds were not sampled after October
1983 because few fish were captured. The number of coho salmon in Green Pond
declined from an estimated 2,700 in August to a point where no estimate was pos-

sible in October (fig. 1). The number of coho salmon in Twenty-Two-Mile Pond was
consistently low.

? Use of trade names is for the information and convenience of the
reader. Such use does not imply endorsement by the U.S. Department of
Agriculture of any product or service to the exclusion of others that may

be suitable.
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Figure 1—Popuilation estimates of coho salmon captured in Nine-
Mile, Green, Twenty- Two-Mile, and Beanbelly Ponds from 1983 to
1985. T e T, i U 2R I



Population estimates in Nine-Mile and Beanbelly Ponds were made October 1983,
April 1984, September 1984, and June 1985 to assess overwinter use of the ponds.
Beanbelly Pond was not sampled in April. 1984 because snow on the road made it
inaccessible. In Nine-Mile Pond, the number of juvenile coho salmon decreased from
3,666 to 2,547 between October 1983 and April 1984. Fin punches applied in
October were observed in the April sample; therefore, coho salmon overwintered in
the pond, but emigration and immigration likely occurred between the sample
periods. Because of heavy snow, the ponds were not sampled until the 1st week in
June 1985. The low populations in both ponds in June may be attributed to smolt
migration. Comparison of length frequencies in September 1984 and June 1985 in
Beanbelly Pond corroborate this migration (fig. 2). In September 1984, the median
length of coho salmon in Beanbelly Pond was 88 mm (total length), and more than
10 percent of the total catch was longer than 100 mm; in June 1985, the median
length was 82 mm, and less than 2 percent of the total catch was longer than 100
mm.

A few coho salmon marked with freeze brands in September 1984 were recovered
from both ponds in June 1985, but they numbered less than 1 percent of the total
catch; therefore, overwinter survival cannot be estimated. Recovery of marked fish in
June 1985 and the persistence in the ponds of coho salmon that were at least 1 year
old in the spring and early summer of 1984 and 1985 indicate that the ponds are
used over the winter.

Recruitment to the ponds appears to be the result of upstream migration of juvenile
coho, except in Beanbelly Pond which is fed by a stream with spawnable habitat.
Recruitment of fry into the ponds appears to begin in June. During May 1984, fewer
than 5 percent of the coho salmon caught in Nine-Mile Pond were smaller than 62
mm (total length); by September, more than 16 percent were smaller than 62 mm
(fig. 3). Between July and September, the percentage of smaller coho salmon in-
creased slightly in Nine-Mile Pond, indicating that fry moved into the pond. In
Beanbelly Pond, the percentage of smaller coho salmon decreased slightly from July
to September in 1983, suggesting that smaller fish did not move into the pond and
that the difference in size was the result of growth.

Significant differences occurred among the length-weight regressions computed for
the coho salmon captured in the four ponds in July and August 1983 (table 1).
Throughout the analysis, Nine-Mile Pond shows a consistently higher slope than the
other ponds, indicating more robust fish and better growth. In September 1983, large
differences appear in the slope of the regression for Twenty- Two-Mile Pond (2.2)
compared to those of Nine-Mile and Beanbelly Ponds (2.8 and 2.7). The lack of sig-
nificance in September 1983 may result from the smaller sample size in
Twenty-Two-Mile Pond compared to that in the other two ponds.

Although depths of each pond varied, each had a relatively uniform profile tapering
from a deep end to a shallow end with steep sides. The least productive pond,
Twenty-Two-Mile, was also the shallowest. Green Pond and Nine-Mile Pond were
similar in depth and shape (table 2); both are connected to the Situk River.
Beanbelly, the largest and deepest of the four ponds, has an irregular shape and is
more like a natural pond. It is fed by a perennial stream.
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Figure 3—Length frequency distribution of coho salmon captured in
Nine-Mile Pond in May and September 1984.



Table 1-Differences among ponds in length-weight regressions

Date Intercept Slope Significance
and
pond a b Level Slope
July 1983:
Nine-Mile S0 3.157
Gre -4.0452 2.482 <.05 2 .05
Twenty-Two-Mile -4.1865 2.5663
Bea slly -3.9622 24281
August 1983:
Nine-Mile -5.1244 3.0233
Green -4.153 25325 % .05 2 .05
Twenty-Two-mile -4.844 2.867
Beanbelly -5.1789 3.0326
Sept. 1983
Nine-Mile -4.783 2.8378
Green —_—
Twenty-Two-Mile -3.6585 2.2101 < .05 2 .20 (NS)
Beanbelly -4 5538 2.7266
April 1984
Nine lile -5.1337 2.9813
Green -4.6439 2.7453 < .05 2.05
Twenty-Two-Mile _—
Beanbelly —

— = no data: NS = not significant

Table 'akutat gravel pit ponds morphology

Maximum Average
Area Volume? depth depth®
Squaremeters  Cubicme 3 = e Meterg--------
Green 7,644 9,500 25 1.25
Nine-Mile 10,010 12,513 2.5 1.25
Twenty-Two-Mi 27,972 27,513 2.0 1.0
Beanbelly 34,954 61,170 3.5 1.75

a Volume = anea tmas avarage dept.
b Average depth = maximum de;  divided by 2



Temperature and oxygen were slightly stratified in all ponds during the summer and

winter. The ponds were isothermal in the spring
depends partly on the water-exchange rate in each of the ponds during periodic
thaws throughout the winter. Oxygen levels near the bottom of the ponds were

d fall (fig. 4). Oxygen supply

lowest during December but were above 5 p/m at the surface in all four ponds. The

dissolved oxygen supply may have become critically low later in the winter after a
thick layer of ice formed.
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Discussion

All four ponds were used to a greater or lesser extent by juvenile coho salmon during
the study. Even over the short period of this study, populations fluctuated from year
toye . In Green Pond, the salmonid population virtually disappeared after the fall of
1983. The population at Twenty-Two-Mile Pond was consistently low. Beanbelly and
Nine-Mile Ponds consistently supported the highest populations of coho salmon.

None of the morphological or chemical features measured during the study appear to
account for the differences and changes in the coho salmon population in the ponds.
A more likely explanation may be the connection between the ponds and the river.
Both Nine-Mile Pond and Beanbelly Pond had well-defined channels between the
ponds and the river. The outlet to Twenty-Two-Mile Pond was poorly defined. Neither
Twenty- Two-Mile Pond nor Green Pond had a defined inlet channel. Although ground
water is an important source of water for the ponds, flow of surface water into and

out of the ponds may be an important factor determining the water quality of the
ponds as habitat for juvenile coho salmon.

Because all juvenile coho salmon immigrated into the ponds, the channel between
the river and the ponds is critical to their use by coho salmon. All ponds were ap-
parently accessible at high-flow periods (spring and fall) to juvenile coho salmon in
the adjacent rivers, but the less well-defined channels connecting Twenty-Two-Mile
Pond and Green Pond may have contributed to the low populations in these ponds.
A poorly defined channel has lower velocity and is less likely to be found by the fish.
Once found, it may not offer a clear path to the pond.

The coho salmon in the less productive ponds appeared to be less robust than those
in the other two ponds. Where significant differences among length-weight regres-
sions occurred, the lower values were associated with the ponds that had fewer coho
salmon; therefore, factors other than access may be affecting productivity in the
ponds. Among possible factors that were observed but not evaluated in this study are
food and competition. Food may be a limiting factor and the differences in length-
weight ratios may reflect fewer aquatic organisms available for food in these ponds.
Large populations of threespine sticklebacks (Gasterosteus aculeatus) were observed
in all the ponds. Beanbelly, Nine-Mile, and Twenty-Two-Mile Ponds had a dense cover
of aquatic plants, and the bottom of Green Pond was covered with a dense mat of
algae. The dense cover of aquatic vegetation would contribute to a large stick-

leback population by providing excellent habitat for reproduction and cover for newly
hatched sticklebacks. The effect of competition for space and food between stick-
lebacks and coho salmon was not studied. Aquatic plants and algal growth would
also contribute to low concentrations of benthic dissolved oxygen during fall and
winter as the vegetation died and began to decompose. In addition, sticklebacks may
be able to tolerate lower dissolved oxygen concentration than coho salmon.

Timber along the bank was apparently not a factor in any of the ponds.

Twenty- Two-Mile Pond was the only one with large trees along the bank. These

trees did not appear to influence the pond. Willow (Salix sp.) and alder (Alnus sp.)
were the dominant vegetation along the banks of the other ponds. Based on observa-
tions of numbers of coho salmon captured near vegetation in the water, coho salmon
do not appear to prefer brush habitat associated with these ponds. Nevertheless,
shrubs along the bank may provide cover and a source of terrestrial insects to coho
salmon.



Although the results of this study show differences among the ponds, specific factors
controlling numbers of coho salmon in the ponds were not identified. The range of
morphological and chemical differences measured in the ponds did not appear to af-
fect numbers of coho salmon. The ponds apparently provide habitat for juvenile coho
salmon although low dissolved oxygen sometimes may increase mortality. Coho sal-
mon apparently remain in the ponds through winter.

The design of artificial ponds for juvenile coho salmon habitat should include several
important morphological features. Adequate water quality is necessary throughout the
year, particularly during the winter. A perennial flow of surface water into the pond
may satisfy this requirement. The second requirement is access. An effective method
for providing both these features is to construct an upstream inlet from the stream to
the pond and a downstream outlet from the pond to the stream. Other favorable fea-
tures include an average depth greater than 2 meters and bank vegetation for shade
and cover.

Additional study on the effects of competitive interaction between salmonids and
other species such as sticklebacks, the role of aquatic vegetation as cover and its ef-
fect on water quality, and the effects of pond morphology and water exchange rates
could improve the design of artificial ponds. As projects are effectively evaluated,
design criteria will be improved to increase the effectiveness of similar ponds. Ponds
have not been extensively used as an enhancement tool for increasing coho salmon
production, but they offer a promising and often low-cost enhancement method.
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water and were connected to nearby rivers to allow juvenile saimonids to enter. Seasonal
changes in population size, length and weight, and length frequencies of the coho salmon
population were evaluated over a 2-year period. Numbers of coho salmon fluctuated, but
two of the ponds supported high populations, more than 2,000 fish, throughout the study.
These ponds appeared to support coho salmon throughout the winter. The range of physical
measurements of the ponds did not seem to account for differences in numbers of salmon,
but low concentrations of dissolved oxygen were detected in all ponds near the bottom.
Aquatic vegetation, water exchange rate, and access may have affected the number of coho
salmon in the less-productive ponds.
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Gui ines for Gravel-Pit Wetland C  ion

by

Bonnie Baldwin Prange

Abst~. The frequent colonization of the margins of abandoned and
unrectaimed wet sand and gravel pits by typical marsh vegetation indicates the
feasibility of a created wetlands component in gravel/sand reclamation planning.
Using the natural pit wetlands as models and examining the pertinent literature,
guidelines were developed for: (1) selecting promising sites, (2) planning with
a regional perspective, and (3) construction and monitoring. Key concepts are:
hydrological stability and adjacent land uses that will not have an adverse impact;
consideration given to ow a pit wetland will interact with adjacent ecosystems
on a regional level; grading of pit perimeters to produce irregular contours and
no more than a 0.6 m change of elevation within the proposed wetland; a
¢ Tination of limited deliberate planting along with patural colonization
whenever the rec’ ation permit can be adjusted to allow the 3 to 4 years
commonly necessary for such colonization; the establishment of self-perpetuating
marsh vegetation confirmed over a 3-year period of observation as a minimum
requirement for determining permit compliance. Longer term moaitoring of pits
reclaimed under these guidelines could provide information that would increase
and refine post-mining land-use options for wet sites. Research projects could
focus on learning more about development of wetland functions within created
systems, eventually providing standards for evaluation on a functional level.

Introdyction

Wetland creation is still in its infancy as an
applied science and is not yet capal : of produc-
ing predictable resuits. It is, consequently, a
subject of considerable controversy. To some it
appears 10 be a relatively simple, repeatable
process; to others a minefield of assumptions
regarding ecosystem structure and function. ...e
experimental nature of wetland-creation has
made it less attractive for mine reclamation
proposals, resulting in very little effort made to
purposefully create gravel-pit wetlands, even
where conditions are very favorable. The vast
majority of wetlands and waterbodies on mined
lands nationwide exist not because they were
planned for, but by accident as a result of the
mining of gravel for highway and other con-
struction projects (Brooks, 1990). As examples
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of natural regeneration, these sites can provide

valuable information regarding the species

composition, life-support functions, and long-

term persistence that might be expected in future
“successful” wetland creations.

Without substantial scientific evidence, which
we do not have, there is no reason to assume
that these volunteer wetlands function on the
same level or provide the benefits of the long-
established ecosystems which have been filled-in
and lost to agriculture and development. It
seems likely, however, that even disturbed and
degraded wetland sites may have unknown
value. Increasingly, studies indicate that these
sites may be very significant for rare species,
migratory birds, and regional hydrological
functions (Josselyn and others, 1990). "Sites
presumed to have little value may provide vital
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refuge for species during storm events or sup-
port rare and endangered species due to lower
interspecific competition within these marginal
habitats" (Josselyn and others, 1990).

Scientists have now begun to study wetland
creation and restoration in an ef t t0 manage
and accelerate processes which may take genera-

 tions to occur naturally. From these experimen-
tal studies will come information which may
ultimately allow true replacement of lost or
damaged ecosystems. More research is needed,
and sand/gravel pits are in many instances ideal
as test sites. Excavations that expose the water
table commonly create the hydrological features
necessary for a wetland, and they eliminate the
need for diking and high-maintenance pumping
and drainage systems.

The gradual colonization of numerous aban-
doned wet pits by wetland species indicates both
their suitability for subsequent use as a planned
wetland and the potential to add to the wetland
resource base. Innovative reclamation could
supply valuable habitat, contribute to regional
hydrological resources, and provide research
opportunities to improve our understanding of
artificial wetlands. Sand/gravel-pit wetlands
offer benefits to society with which mining
companies could be pleased to be associated and
identified.

Minimum Site Requirements

Hydrology

Hydrology is the key to long-term function-
ing of wetland ecosystems (Kusler and Kentula,
1990). Since establishment of hydrophytic
vegetation will depend on both the predictability
and controlled fluctuation of water levels, wet-
land creation should be restricted to those sites
for which seasonal water-level elevations have
been determined and where some manipulation
is possible. Freshwater gravel-pit wetlands not
in river or stream beds will be dependent on
ground ' er and variable Ice wa WS,
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Ground water and surface runoff do not always
provide dependable water sources, but in most
situations they will satisfy the requirements of a
wetland project (Van Egmond and Green, 1992).

Assessing the reclamation potential of sand or
gravel excavations as wetlands should involve
monitoring test pits for annual water-level
fluctuations, The amount of fluctuation depends
on the nature of the aquifer and on how ‘much
water mini ~ operations and nearby users con-
sume. Ranges of 2 meters per year are not
uncommon in porous sand and gravel aquifers
with local recharge zones (Michalski and others,
1987). Some gravel-pit sites may not be suitable

. for wetland development due to extreme varia-

tions of the water table. Suitability can not be
determined until the expected range of the water-
table elevation has been established with statisti-
cally sound data. Since a successful wetland
design incorporates many site-specific variables,
it is not possible to generalize acceptable range
maxi ims or periodicity. A decision must be
based on project goals and the requirements and
tolerances of the wetland-plant communities that
project designers want to establish (T. S. Miller,
King County Services, oral commun., 1992).
The widely varying flooding tolerances among
wetland species can be used to advantage in
increasing wetland creation options for a particu-
lar site. A flexible plan that can accommodate
unexpected changes in plant community compo-
sition will have a greater chance of success,
especially where ground water flows are season-
ally unstable.

Potential L.and-Use Conflicts

Social considerations may be just as impor-
tant determinants of site suitability as physical
ones. "Adjacent land use . . . could detrimen-
tally impact functioning of wetlands or the
wetlands may have detrimental impacts on
current or planned uses of neighboring lands"
(Hammer, ’92). Intensive agriculture or heavy
industry adjacent to the site might produce
~~ "t or chemical-loaded runoff that would

ty id ablishment.



Wetlands themseives can be unwelcome
neighbors. Although some new housing devel-
opments and office complexes are planned
around preserved sections of wetlands, residents
of established communities may well object
when wetland alternatives are proposed. Neigh-
borhood opposition often focuses on the prospect
of public use, with fears of noise, traffic, and
vandalism paramount. Several mining compa-

. nies have shelved plans to dopate lands to the
public when faced with organized community
opposition (Morris, 1982).

Planning Pit-to-Wetland Conversjo

Pre-pianni r Realistic Goal

Wetland conversion plans should be "inte-
grated with mining operations and reclamation at
the beginning of any project” (Brooks, 1990).
This ideal should not preclude adding wetlands
to an existing reclamation plan. Wetland cre-
ation could be added to a previously permitted
proposal for a post-miring open-water pond, for
instance, assuming the hydrologic conditions to
support the pond had already been established.
Reclamation designed around an aquatic eco-
system goal provides direction in the early plan-
ning stages, but the decision to attempt creation
of specific wetland functions might best be left
until mining is nearly complete. At that point
the altered hydrology of the site could be re-
evaluated, and objectives could be based on
several seasons of hydrological data-gathering
plus assessment of regional land-use trends over
the same time-span. When objectives have been
established, they should be clearly described and
recorded, along with any subsequent amend-

" ments, because on-site modifications during con-
struction and planting are commonly necessary
(Hammer, 1992). '

Michalski and others (1987) recommend
detailed studies to determine surficial character-
istics of the site before, during, and after extrac-
tion. 'If pumping of ground water is part of the
extraction process, the output could be moni-
tored to estimate in-flow rates and the potential
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area of ground-water influence after mining
(Michalski and others, 1987). Pre-mining

. planning could include provisions for hydrologi-

cal monitoring and record-keeping at various
stages over the life of the mine. This provides
the database from which to determine the most
feasible final configuration. The information
would be useful for establishing other reclama-
tion endpoints if it did not ultimately support the
proposed wetland goal.

Regiopnal Reference Wetlands as Guidelines

The most fundamental goal, regardless of the
specific choseén objectives, is to develop self-
maintaining systems that mimic natural ones in
as many ways as possible. The study of local
natural wetlands is important because artificial

“wetlands must closely imitate natural systems

adapted to the region if a creation project is to
succeed without continual operating and mainte-
nance costs (Hammer, 1992). This means that
design parameters must be appropriate to local
hydrology, climate, and soil conditions. Mea-
surements of elements of wetland structure at a
natural site within the region or watershed that
shares these conditions will provide insights into
what is obtainable and how to evaluate progress
at the constructed site (Haromer, 1992). In the
context of comparisons of natural to artificial,
the objectives for a created wetland must encom-
pass "only a very early successional stage if the
evaluation period is short (iess than 10 years for
a marsh)" (Hammer, 1992).

Landscape Considerations

Even if the physical parameters of a site are
favorable for reclamation as wetland, the 1 it
will be counterproductive if it conflicts with
regional land-use priorities or overall ecological
balance. "L.and managers need to establish their
mitigation policies in the context of what chang-
es are occurring in wetland types throughout a
given physiographic region, not just on a partic-
ular mine site” (Brooks, 1990). Assessing these
trends to determine regiomal need for specific

"wetland types requires coordination among




federal and state agencies. ‘Cooperating agencies
must then see that this information . transferred
to those who will be planning wetiand construc-
tion, including the mining industry (Brooks and
others, 1988).

Constructing a Gravel-pit **'~*1and

- cific Consideratic and Grading

Since each site presents a particular combina-
tion of hydrology, topography, and substrate,
only generalized instructions can be provided.
There are no exact guidelines yet accepted in the
very young science of wetland creation. Given
favorable site hydrology, however, it is possible
to proceed with assurance that the creation of
gentle slopes at pit perimeters plus restoration of
topsoil, or even moderately amended subsoil,
will result in establishment of wetland vegeta-
tion. Many abandoned wet pits have, over time,
acquired typical wel’ ~ 1vegetational characteris-
tics with far less encouragement.

Although many mine reclamation plans are
submitted in the initial permitting process, it
may not be practical to plan the specifics of a
post-mining pit wetland until the extraction is
nearly complete. At that point it should be
possible to draw up a detailed site grading plan
which will take the site variables into account.
The final hydrological parameters, in particular,
may not be fully anticipated or understood until
the alterations that mining imposes have actually
been realized. The site grading plan is ‘an
essential element in engineering the site for
wetlands because it will determine basin mor-
phometry, which in turn determines vegetational
composition (Garbisch, 1986). Because many
wetiand plants are senmsitive to water depths
within a low -~ 7e of tolerance, the most useful
plan would have contours of 1 foot or less at a
scale of 1 inch equals 20 to 50 feet (Miller,
1987).

The precision grading required to bring the
site  the __ial grade within the established
tolerances may not be possible if water cannot
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be excluded from the pit (Garbisch, 1986). In
these instances, "the site grading plan should
reflect this . . . and specify the scattered mound-
ing of fill materials in order to diversify the
wetland habitat" (Garbisch, 1986).

S*-~--lines and Slopes -

A common recommendation for sand-or-
gravel-mine wetland construction is to increase
the area of the pit basin by creating an irregular
shoreline. Bays, inlets, coves, peninsulas, and
islands increase topographic heterogeneity and
habitat divi ity and provide more "edge” by
increasing percentage of shoreline per unit area
(Crawford and Rossiter, 1982). Pit floors
should also have an irregular topography with
mounds and depressions (Norman and Lingley,
1992; Van Egmond and Green, 1992; Michalski
and others, 1987). Dumping overburden in
irregularly spaced piles will create rough bottom
contours ar perimeter landforms (Van Egmond
and Green, 1992).

Construction of some of these landforms can
take place during mining to simplify post-mining
reclamation. Overburden and waste materials
(including boulders and tree debris) can be
graded into landforms above and below the
water line (Michalski and others, 1987). Islands
for protection of waterfowl and general ecosys-
tem diversity can be developed in undrained pits
during operations (Michalski and others, 1987).
They should be separated from the shore by a
permanent water depth of 1-to-2 m and a width
of 4-or-5  with tops at least 1 m above the
estimated highwater mark (Van Egmond and
Green, 1992).

Slopes r a true marsh community need to
be almost flat — no more than a 0.6-m change of
elevation between the deep and shallow marsh
(Miller, 1987). Shallow slopes maximize flood-
ing and minimize erosion (Kruczynski, 1990).

- Brooks (1990) and Crawford and Rossiter (1982)

recommend gentle slopes at 10H:1V or 20H:1V;
Kruczynski (1990) suggests that a range of
21V to 1I5H:1V is acceptable. Since it

unlikely that efficient mining will be possible at




tt  :angles, the cut-and-fill method can be used
to create recommended slopes (Norman and
Lingley, 1992).

Unless slopes have been left ungraded and
unstabilized, gravel-pit waterbodies typically
have two distinct habitats: the shoreline wetland

' and open water, Grading plans will determine
how ch area will be allotted for each. Fifty
percent open water to 50% marsh or swamp is
often cited as optimal for fish and wildlife
habitat (Van Egmond 1 Green, 1992; Craw-
ford and Rossiter, 1982). Norman and Lingley
(1992) suggest 25% of the waterbody in shallow
water less than 0.6 m deep, 25% in shallow
water 0.6-2 — deep, 150% in water greater
than 3 m as a general guideline for use by fish
and waterfowl. If wetland communities are the
objective, however, "the higher percentage of
shallow areas the better” (Norman and Lingley,
1992).

W 1_Adjustment

Gravel and sand pit-wetland creations are pri-
marily ground water-fed and therefore may not
require elaborate water-control mechanisms.
. According to Van Egmond and Green (1992),
"natural cycles of drought and wet spells will
sometimes provide adequate changes in water
levels.” An outlet with a controllable weir will
increase management options, however, and will
enable periodic partial drainage which helps re-
establish wetland vegetation. Van Egmond and
. Green (1992) recommend that a water-level
drawdown should occur every 3 to 10 years.
Boule (1988) emphasizes the importance of
simple systems which are more likely to be self-
regulating and self-maintaining. He advocates
relatively inexpensive weirs or other similar
devices which are unlikely to fail and disrupt the
entire system. Outlets should be identified on-
site and recorded in plans so that they can be
periodically inspected and protected from ero-
sion (Norman and Lingley 1992).

Branch (1985) reported successful vegetation
establishment on a 5-ha portion of an abandoned
sand and gravel mine in Maryland using a
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device with a removable weir plate which con-
trolled the top 0.3 m of water in the basin,
Removal of the weir plate exposed perimeter
areas for planting; once this was complete, the
plate was reinstalled to restore the project design
water levels. Garbisch (1986) suggests that
incorporation of an adjustable weir in the project
design may compensate for less-than-precise
grading.

Although periodic "drawdowns" are impor-
tant for waterbodies that function as waterfowl
habitat, many pit ponds lack surface drainage
and "cannot be drawn down using standard dikes
and weirs" (Michalski and others, 1987). For
landlocked ponds receiving supplemental water
from surface runoff, a partial drawdown can be
engineered by periodically diverting this surface
flow (Michalski and others, 1987). Unless there
are concerns about contaminants in the surface
water, it can be directed toward the pit-pond
impoundments (Van Egmond and Green, 1992).
The drainage chamnels "should have a natural
sinuosity and gradient”, should be stabilized with
riprap or vegetation, and should be directed
through upland "vegetated areas to slow runoffs
and aid in water filtration" (Norman. and
Lingley, 1992).

Sealing and Lining

Since "most natural wetlands are perched
above an impervious layer that reduces or pre-
vents water loss”, Hammer (1992) believes that
there are few situations in which a basin can
sustain a wetlands ecosystem without an imper-
meable lining. Brooks (1990), on the other
hand, states that "basins constructed below the
water table rarely need to be sealed.” Wet pits
have advantage as wetland creation sites not
only because they are filled primarily by ground
water flow, but also because natural sealing is
common. The material left bebind after gravel
mining usually has a fairly high percentage of
clay or silt, especially if aggregate was washed
on site (Bradshaw and Chadwick, 1980). These
"fines” will contribute to the blocking of water
movement, and over time additional fine sedi-
ments will be eroded or carried into the pit lake







Wetland Vegetation

For wetland creations, there are only two
basic reasons for.choosing managed revegetation
over natural colonization: timing and species
composition (Josselyn and others, 1990). Com-
position, especially, is a factor in many mitiga-
tion proposals. Revegetation by artificial means
may be required, for example, if a specific
wetland plant community is necessary to replace
habitat for wildlife species that are loosing
habitat elsewhere. In these situations it may be
advisable to salvage plants from wetland sites
that are being destroyed and transfer them to a
new site where their genetic diversity is likely to
be preserved.

Managed revegetation programs are also
generally more successful in controlling exotic
species which commonly invade disturbed areas
and become established first (Josselyn and
others, 1990). These exotics usually have a
competitive edge over native marsh species and
may form extensive moanotypic or low diversity
stands that decrease the wildlife habitat or
nutrient processing functions of the wetlands
they take over. Reed canarygrass (Phalaris
arundinacea) and purple loosestrife (Lythrum

_salicaria) are notorious local examples in fresh-
water wetlands.

There are also a few ubiquitous native wet-
land plants which may be considered undesirable
due to their aggressive, weedy characteristics.
Many wetland ecologists would advise control of
dominants such as common cattail (Typha lati-
folia), willow (Salix spp.), and cottonwood
(Populus spp.) because of their tendency to
reduce system diversity and crowd out plants
more valuable to wildlife (Hammer, 1992;
Odum, 1988; Erwin and Best, 1985). These
pioneer colonizers are adapted to invade dis-
turbed sites, and "creation projects often behave
like disturbed wetlands” (Odum, 1988). None-
theless, dominant natives such as cattail, willows
and cottonwoods remain popular components of
revegetation projects and are found on many lists
of suggested species for wetland plantings. As
naturally occurring features on most disturbed
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freshwater wetland sites, they would seem to be
far preferable to weedy exatics and perhaps not
worth great effort and expense to control unless
their establishment would conflict with project
goals.

If a natural seed source is nearby, or if the
substrate contains a seedbank from another
location, periodic manipulation of water levels in
the constructed wetland basin can be sufficient to
start germination and retard growth of terrestrial
species. Miller (1987) suggests that a seed
source can be obtained from mud removed from
shorelines of existing ponds and marshes and
spread in the shallows (water depth less than 10
cm) of the created site. Brooks (1990) mentions
the possible transfer of seed-bearing hydric soils
from wetlands scheduled to be altered or filled-
in for development. The removal of plants or
soil can be justified only when the destruction
of the natural wetland is a legally sanctioned
certainty and all relevant government regulations
have been followed. If these conditions are met,
salvaging of p* ‘s and hydric soils from nearby
development sites or during segmental reclama-
tion should be encouraged as a means of pre-
serving what would otherwise be lost.

A post-reclamation study comparing treat-
ments in a central Florida marshland reclaimed
from a phosphate mine provides support for the
use of relocated hydric soils. The study deter-
mined that topsoiling with a 2-to-10cm-thick
layer of "mulch" containing seed and root
material obtained from a wetland borrow site
showed "distinct advantages over natural revege-
tation of overburden” (Erwin and Best, 1985).
After two full growing seasons, the muiched
areas had higher species diversity and more
complete vegetative cover than the untreated
overburden areas.  More ' importantly, this
topsoiling method "appears to encourage the
accelerated establishment of late successional
plants in sufficient quantities to compete with
aggressive weedy species” (Erwin and Best,
1985).

Natural hydric soil seedbanks thus obtained
should not be stockpiled for longer than 1 month
to avoid desiccation and possible re-oxidation of







transplants per hectare will be necessary to.
establish a created marsh wetland. Costs can be
greatly reduced if time expectations and reclama-
tion objectives allow at least partial natural
colonization. If the hydrological aspects of a
site are favorable to begin with, precise grading
and substrate preparation should be enough to
assure emergence of at least a few native and/or
naturalized wetland species. On sites being
created as a diversity-enhancing feature of a
mine reclamation plan and not as mitigations for
specific wetland losses, this 'y be all that is
needed.

Buffer areas consisting of native upland
‘vegetation and at least 30 meters wide will
incr  : habitat diversity and protect the shore-
line and should be planted/seeded on the higher
ground surrounding the pit impoundment and
created perimeter wetland (Norman and Lingley,
1992). According to Munro (1991), vegetated
areas should be provided as buffers between
wetlands and adjacent developed land or as
transition zones between wetlands and adjacent
natural areas even if not required by regulations.

MRM'M:A— ‘r l__mgg

Evaluating Success

The construction process, if carefully planned
and well executed, should produce a site on
which the aitered hydrologic conditions favor
wetland development. The introduction of
wetland plant species, whetber by natural
colonization or managed revegetation, is only
the first step in that development. Wetland
functions for which the project was designed
might pot develop for decades, if at all. Ac-
cording to Hammer (1992), it is "grossly unreal-
istic to expect to create even the simplest type of
patural wetlands systems” within 2 or 3 years
after construction. This makes it very difficult
for regulators to determine whether a wetland
reclamation has been "successful”, particularly
if the site is part of a mitigation effort to replace
the functions of natural wetlands sacrificed to
development.

661

The time limits for completion of revegeta-
tion that are specified by many surface-mine
regulatory programs are inadequate for the
evaluation of created wetlands. Washington
State allows 2 years or "such later date as may
be authorized by the department” (Chapter 332-
18-050 WAC). The literature on wetland cre-
ation and restoration indicates that 2 years is not
sufficient time for stabilization of new emergent
marsh ecosystems. Boule (1988) suggests that
establishment and patural perpetuation of plants
in marsh and shrub-swamp systems would
require 3 to 5 years. Brooks (1990) states that
"there is some scientific evidence for the stabili-
zation of emergent marsh systems after three
years.” Josselyn and others (1990) report their
observations that many San Francisco Bay area

- wetland restoration projects which had been

considered revegetation failures became fully
vegetated when allowed a 3-to~4-year period of

-natural regeperation.

Past experience with restored or created
wetlands also indicates that revegetation over 1
or 2 years is "no guarantee that the area will
continue to function over time" (Kusler and
Kentula, 1990). Active monitoring, with period-
ic review by qualified personnel, would provide
some perspective on the direction that site
development is following and would allow for
timely mid-course corrections if pecessary.
Reports, submitted within 90 days following
sampling, should document amy vegetation
changes including percent survival and cover of
planted and/or volunteer species (Erwin, 1990).
Monitoring reports should also document issues
related to water levels, water quality, and sedi-
mentation and discuss recommendations for
improving the degree of success observed
(Erwin, 1990). :

hort-term vs. Long-term Monitorin

The evidence regarding the establishment of
marsh vegetation seems to indicate a minimum
3-year monitoring program for wetland creation
projects. Brooks (1990) suggests that expenses
for a 3-year monitoring period be included in the
cost projections for any mine reclamation plan




with a wetlands component. This allows for
assessing of varying conditions over three grow-
ing seasons and should not result in unbearable
economic burdens on the permittee (Brooks,
1990). Boule (1988) feels that annual monitor-
ing of wetland creations over a 3-year period is
the minimum acceptable term; 5 years would be
more appropriate for some cor ex projects.
Erwin (1990) agrees that post-construction
monitoring should be conducted over a S-year
period, with a minimum of 3 years, and with
anpnual inspections at the end of each wet season.

The short-term monitoring proposed here will
not be sufficient for scientific research and data
collection, and it will not help redirect evalua-
tions toward establishment of wetland functions
rather than appearance. Success in a 3-year
time-frame may have to be measured in terms of
survival and growth of plant species characteris-
tic of a wetland community with no consider-
ation of functional attributes.

Long-term research projects that will enhance
our ability to predict the outcomes of “igation
policy should be encouraged and carried out
whenever possible. These projects can focus on
learning more about development of wetland
functions within created systems and may even-
tually provide standards for evaluating function.
Until such standards exist, personnel responsible
for judging compliance with permit requirements
will have to rely on the tools at hand. For
wetlands created outside a mitigationc e2xt the
establishment of self-perpetuating marsh vegeta-
tion, confirmed over a 3-year period of observa-
tion, seems a realistic | appropriately flexible
reclamation objective.

ecting Probl
In addition to verif ° ; compliance with
reclamation plan requirements, monitoring

programs can also identify problems which
might eventually lead to failure. Miller (1987)
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and Garbisch (1986) list several reasons for poor
results at some wetland creation projects: -im-
proper final grade, invasion or deliberate plant-
ing of nonnative plant species, poor planting
techniques, inadequate water levels, vandalism,
and wildlife predation. Mid-course corrections -
can often itigate these problems before the
project becomes a lost cause, but corrective
measures are best determined by professionals
qualified in fields such as wetland science or
restoration ecology.

Some created wetlands need long-term man-
agement to survive and function as they were
intended. This "may include water level manip-
ulation, control of exotics, controlied b,
predator control, and periodic sediment remov-
al" (Kusler and Kentula, 1990). Management of
this type beyond a 3-to-5-year program coordi-
nated with annual monitoring is probably not
feasible for most reclaimed pit sites. Once the
mine oper. r is released from further obliga-
tions under the reclamation permit, the site will
have to be self-sustaining. This means that
problems at are not correctable within the
proposed 3-year monitoring period will continue
to have a detrimental influence, perhaps a re-
gional one.

This further emphasizes the importance of
site-specific project designs developed from data
gathered both before and during the mining
operation. Although each site is an experiment
within which complete control is never possible,
development of a practical, self-sustaining design
that uses knowledge of site characteristics is the
best defense against the unexpected. Larson
(1988) suggests that minimum data requirements
for freshwater wetland creation projects include
a baseline of information on land-use history,
macrotopography, general surficial geology,
streamflow, lake hydraulics, and ground water
levels and quality. Hart and Keammerer (1992)
stress the importance of accurate historical
project records documenting the techniques used,
including a detailed photographic record. "This
information is of paramount importance relative
to understanding successes or failures” (Hart 4
Keammerer, 1992).




Conclysions

The sand and gravel industry, increasingly
under public scrutiny as its operations are en-
croached upon by suburban development, must
now focus on the long-term regional implications
of post-mining land-use decisions. It has been
proven that worked-out pits lend themselves to
a wide range of subsequent uses, but the majori-
ty of these uses have come about by accident
rather than intent through planning. The natural
- regeneration that has occurred at many aban-
doned wet-pit sites indicates tremendous poten-
tial for increasing the nation’s freshwater aquatic
ecosystem resources, but this potential is not
being fully used. Wetlands, in particular, have
been neglected or overlooked in sand-and-gravel-
mine reclamation planning.

Opportunities to balance use of an essential
non-renewable resource with development of
new resources may in time prove more valuable
than the materials which have been extracted.
Wetlands are in short supply and increasingly
threatened. While creations are not a substitute
for mature natural systems, they have the poten-
tial to initiate functional wetlands for future
generations. For the immediate future, they can
add to regional ecosystem diversity and provide
habitat for many species of plants and animals.
The bydrology of worked-out sand and gravel
pits is typically ideal for wetland creation pro-
" jects. What is needed is industry commitment,
cooperation among government agencies, and
support from an informed public.
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I. Introduction and Site Description

The Nancy Street Reclamation Project pioneers a creative strategy to partner development needs of a fill disposal site

with conservation needs of wetland habitat and water quality enhancement. Six acres of wetlands along an impaired
anadromous salmon stream became the site of fill disposal for a high school construction project in the Mendenhall Valley
in Juneau, Alaska. The filling was designed to provide a platform for wetland emergent plantings and a meandering
stream with riffles and deep water pools for juvenile salmon. For the City and Borough of Juneau (CBJ), the purchase of
this parcel from a private landowner meant $137,000 dollars to provide a disposal site only one mile from the construction
site. Otherwise, the transport of the fill would require a three mile drive to Lemon Creek. The CBJ Engineering
Department charged the contractor a lower rate for fill disposal and used this revenue to partially recover the cost of the

land purchase (Appendix 3).

From the conservation perspective, this strategy met goals of a ten year old community watershed plan and the Juneau
Wetland Management Plan to improve the habitat and water quality of the Nancy Street Wetland. In the 1950s and 1960s,
the land was dredged to extract gravel deposits. The pit filled with groundwater that was high in iron and low in dissolved
oxygen. The water from this system enters the Duck Creek system and ultimately flows into the valuable Mendenhall

Wetlands. By filling to create an emergent wetland. the plants act as water filters and improve salmon and bird habitat.

The integration of a community participation component to the project raised support and enthusiasm for the creation of
the wetland. Local volunteers planted willow and cottonwood in the wetland and various community groups donated time
and money to the revegetation and the construction of a trail. Since the construction of the trail, nearby property owners

have expressed approval and gratitude for the wetland reclamation.

This document summarizes the planning, design, and construction of the Nancy Street Wetland Reclamation Project. The
site description presents the history and ecological problems found in the former gravel pit. Then the design and process
of filling, revegetation and trail creation is discussed. Finally, a plan for monitoring and maintenance is proposed in order
to measure the functionality and the success of the design and construction. Future plans to fill the Allison Pond as a
wetland depend on the economic and ecological success of the reclamation as well as the public perception of the project.

This document provides a guide to measure this success.






who has agre  to allow city access to the wetland for the reclamation project. From this early industrial history of the

landscape, the only visible remnants are piles of gravel mining waste along the southern end of the Nancy Street Pond.

Currently, the Nancy Street Wetland is surrounded by dense suburban development with supporting infrastructure such as

roads, schools, churches, and a commercial center. According to a study done by the Department of Parks and Recreation

Photo taken by Michele Elfers.
Nancy Street Pond 2005, prior to reclamation, Thunder Mountain is seen on the right

in Juneau, 11,000 people live in the East Mendenhall Valley with a higher than average density of 5 to 18 residential

units per acre (1996). Immediately surrounding the Nancy Street Wetland is a church to the north, single family home
developments to the east and south, and the collector road through the valley to the west that separates the wetland from a
mobile home community. The dense development limits access to off street recreation for residents. It is difficult to move

through this part of the valley without crossing streets or private property.

The Nancy Street Wetland site is seven acres of wetlands and uplands located on the East Fork of Duck Creek in the
Mendenhall Valley in Juneau, Alaska. The East Fork drains 266 acres of land into the mainstem of Duck Creek. The
entire Duck Creek Watershed drains 1.7 square miles of land into the Mendenhall River just upstream of the largest tidal
wetland in Southeast Alaska. As part of this larger system, the water quality and habitat resources of this stream are
vitally important to the ecosystem of Southeast Alaska. The Duck Creek Watershed has been recognized for its valuable
habitat for salmon and its poor water quality. It is classified by the state as anadromous fish waters (Alaska Department of
Fish and Game Catalog No. 111-50- 10500-2002) for its run of coho salmon. It is also designated an impaired water body
by the Alaska 303(d) list of Impaired Waters, Alaska Department of Environmental Conservation. These two factors have

motivated the city of Juneau and federal agencies to focus on the improvement of the stream system.






Throughout its 250 year history as a watershed, the topography. stream flow and vegetation have massively changed due
to glacial rebound, glacial succession and human influence. In its current state. the densely populated residential areas
surrounding the wetland contribute to problems of turbidity, heavy metals, iron floc. fecal coliform and low dissolved
oxygen rates within the watershed (Koski and Lorenz, 1999). However, many of the current water quality problems

result from the geologic and cultural history within the Mendenhall Valley.

The known geologic history began during the Pleistocene Era 18.000 years ago. Metamorphosed igneous and
sedimentary rock composed the Mesozoic bedrock under what is now the Mendenhall Valley. Glaciers advanced and
covered the land with 4000-5000 feet of ice. When the glacier retreated, it carved out the depression that is now called
the Mendenhall Valley. The glacial moraine deposited marine sediments, sand, gravel and organic materials in the valley.
The most recent glacial advance in this valley began 700 years ago during the Wisconsin Age. The glacier advanced until
1750, and covered at least half of the current Duck Creek watershed. As the glacier retreated. Duck Creek gushed from
the face and created an outwash plain as it flowed to the ocean. Several terminal moraines were deposited throughout

the current watershed. As the glacier continued to melt, however, it formed a basin and a lake. The melt water from the
glacier filled what is now Mendenhall Lake and spilled out into the Mendenhall River, cutting off the flow to Duck Creek.

Today, groundwater is the primary source of the Duck Creek stream flow.

Since the retreat of the glacier, isostatic rebound has significantly impacted the landscape. In 1965, Hicks and Shofnos
reported the rates of .05 feet/year uplift of land between 1936 and 1962. They believed the deglaciation of the land caused
this uplift. The water table lowered relative to the surface of the land as a result of this process. Currently, low stream
flow levels pose problems for fish habitat in Duck Creek. There is speculation that the isostatic rebound may contribute to

this problem (Host and Neal. 2004).

In addition to isostatic rebound, the highly permeable soils in this area contribute to low flow. The soils characteristics of
this flat landscape are common to alluvial plains and stream valleys: well to excessively well draining. The USDA, Soil
Conservation Service, surveyed the soils in 1974 in the Juneau area and found along Duck Creek primarily soils in the He

and Be series.



The He series of soils are composed of silty and sandy sediments that are generally waterlaid. For this reason, the soil is
stratified. The stratification is generally 40 inches to 6 feet deep and is composed of silt, very fine sand, fine sand, deposits
of organic matter, and coarse sand and pebbles. The depth to water table is usually greater than 4 feet, but can be less

at times. HeA is the specific soil type in this series found along Duck Creek; this signifies slopes of 0 to 3 percent and a

texture of Fine Sandy Loam.

The second series found in the Duck Creek watershed, the Be series, is also common on alluvial plains and terraces as
well as hilly moraine landscapes. The gravelly sandy soils indicate an excessively well drained substrate. The first layer
of the soil is very gravelly sand. The material 10 inches below the surface is 50 to 75 percent gravel and cobblestone by
volume. Some large stones and boulders will be present. The water table, like the He series, is greater than 4 feet, but
in some areas may be close to the surface. Flooding is rare in these soils; however, close to streams flooding may occur
(Schoephorster and Furbush. 1974). Field testing close to the Nancy Street Wetland revealed a layer of approximately
twenty inches of fine silt underlain by five feet of sand (Beilharz, 1998). This type of soil is highly permeable and
contributes to the loss of stream flow to groundwater. In some reaches of Duck Creek, the stream goes dry or becomes

puddles of standing water. Low flow destroys aquatic habitat and prevents aquatic life from moving through the stream.

The geologic conditions that create low flow in Duck Creek are compounded by the suburban land use within the
watershed. The upper reaches of the stream flow through residential neighborhoods of primarily single family houses,
while the lower sections abut commercial centers and the Juneau airport. According to studies done in the 1980s and
1990s, residential land use covers 540 acres of the watershed, commercial/industrial uses cover 282 acres, transportation
83 acres, and recreation/wetland cover 175 acres (TMDL, 2000). In 1969. the watershed was mapped to be 3.42 square
miles. In 1988, it was estimated at 1.7 square miles. Riparian buffers and wetland areas have decreased as a result

of the development (Koski and Lorenz, 1999). There is speculation that the moving of stream segments as a result of
development may have moved the stream onto more permeable substrates. Stream flow is lost to groundwater when this

occurs.

The water quality problems of turbidity, heavy metals. fecal coliform and low dissolved oxygen rates within the watershed
in Duck Creek are largely caused by the suburbanization of the valley. Approximately 36 percent of the land cover

is  vious surfa 1in 19. ., there were a total of 39 road crossings over the creek. Stormwater run:  from the
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impervious surface carries sediment, metals, oils and fluids from vehicles, and de-icing agents into the creek (Koski and

Lorenz, 1999).

Within the Nancy Street Wetland, one of the most detrimental results of the gravel extraction is the increase in
groundwater that is high in iron content seeping into the Nancy Street Pond and the other ponds along Duck Creek. Iron
is commonly found in glacial outwash plains. While underground, it remains in a soluble form of Fe(Il) because of the
lack of oxygen in groundwater. When groundwater carries the iron to the surface. iron oxidizing bacteria are believed

to oxidize the iron and create Fe(Ill). This oxidized form of iron is insoluble and settles on the ground surface as orange
sediment known as iron floc (Megonigal, 2001). The process of conversion of Fe(Il) to Fe(Ill) is detrimental to the
Nancy Street Wetland because it robs the water of dissolved oxygen. Fish, macro invertebrates, and other animals require
high levels of dissolved oxygen for survival. Additionally, the iron floc is small sediment that clogs interstitial spaces
between gravel on the floor of the stream and prevents salmon eggs from accessing the oxygen and water flow they need

to develop.

Wetland vegetation promotes the conversion of Fe(Il) to Fe(Ill) and retains the iron floc in the roots of the plants. The
roots of wetland plants leak oxygen into the soil. This zone surrounding the roots that contains oxygen is called the
rhizosphere. Within the rhizosphere, Fe(Il) is converted to Fe(IIl) by oxidizing bacteria. The Fe(Ill) precipitates to form
a solid that sticks to the plant roots, called iron plaque (Megonigal, 2001). This characteristic of wetland plants creates
the iron sink in the Church of Nazarene wetland. However, there may be some problems with this strategy in the long
term. Wetland plants have been found to have high root turnover rates. Root turnover is the dying off of root hairs as

part of a regular cycle of plant nutrient cycling and growth. Wetland plants are estimated to have 55% of their fine roots
turnover annually (Gill and Jackson, 2000). If these roots are dislodged and carried downstream. the iron plaque may also
be carried downstream, thereby negating the effects of the iron sink. Additionally, iron is known to diminish the uptake
by plants of other metals or organic compounds. The iron plaque covers the root hairs. reduces oxygen in the rhizosphere.
and minimizes the ability of microbes to interact with chemicals excreted by root hairs. This prevents the roots from
uptaking other metals or organic compounds and reduces the phytoremediative effect of wetlands. The presence of iron

could negate any other degradation of pollutants (Lanza lecture. 2005).






II. Des” 1 and Layout of Earthwork

The impetus for this partnership formed around the need for a waste disposal site for material extracted from the
Mendenhall Valley high school contruction project at Dimond Park. The initial design completed by Toner-Nordling
Associates estimated the placement of 52.000 cubic yards of silty fill in the Nancy Street Pond. The proximity of the

Nancy Street disposal site to Dimond Park ensured that this would be a cost effective fill site.

In 2004, Toner-Nordling worked with CBJ and the U.S. Fish & Wildlife Service to design the fill placement to achieve
hydrologic, habitat and operational needs (See Figure 1 and 2). As part of a long-term plan to convert the upstream
Allison Pond to a wetland through a similar filling process, this pond and the Church of the Nazarene water levels

were designed to be controlled by an earthen dam at the southern end of the Nancy Street Wetland. The design of the
Nancy Street fill and dam elevations were critical to the success of these three waterbodies. Additionally, the fill design
determined habitat diversity. Low marsh and high marsh areas supported wetland emergent plants, deep water holes and
the stream channel allowed for water flow and fish habitat. and the edge of the marsh maintained upland habitat. The
need for efficient hauling of material required a haul road along the edge of the wetland and protruding fingers that would
allow trucks access to the middle of the wetland to dump material. These access fingers became the low and high marsh
habitat zones. The filling elevations below water surface elevation will be discussed in Chapter IV, Design and Layout of

Vegetation.

In 2005, the design was revised by CBJ Engineering staff to enhance habitat and maximize fill placement (See Figure
3-7). As a former mining site, the extraction of gravel resulted in steep slopes at the edges of the pit. By modifying the
design to increase the fill at the edges of the wetland., the slopes would be reduced to improve habitat and safety. as well as
provide economic benefit through the disposal of fill. The modification reduced slopes on average from 30 to 60 percent
to 7 to 15 percent throughout most of the wetland. Steep slopes were maintained where the stream channel curves at the
edge of the pond to allow for overhanging vegetation that provides thermal protection for the water. The revegetation
section discusses the variety of plant communities that are able to grow on the moderate slopes. The increase in fill along
the slopes provided incentive for the expansion of the coho overwintering ponds by reducing the amount of fill added to
these areas. The larger deep water areas benefit the juvenile coho salmon as well as providing more open water habitat for

macro invertebrates.



To maintain the necessary water levels and provide a diversity of habitat, the U.S. Fish & Wildlife Service worked with
R&M Engineering to design an earthen dam and outlet channel. The design of the dam called for an impermeable liner
to wrap around the upstream side of the dam and fold back. The outlet stream design also included this liner to prevent
water loss in the stream channel. The annel included a meander and two riffle sections for aeration. A combination of

cobbles and gravel for spawning formed the streambed.

As an urban wetland, the heavy consruction at the site required public meetings and compromises with adjacent property
owners. The Church of Nazarene owns the northern portion of the wetland as well as the driveway needed to access the
haul road (See Figure 1). To gain access to the wetland for filling, CBJ paved the Church’s driveway and constructed the
extension of their parking lot after construction along the northeast edge of the wetland. The property owners along the
east edge of the wetland requested that the tree buffer be preserved along the Mendenhall Loop Road. For this reason, the

haul road was built on the east edge of the wetland.
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Figure 1. Existing Conditions for the Nancy Street Wetland

R&M Engineering and ner Nordling Associates produced the existing plan for the Nancy Street Wetland Enhancement Project. The water
surface elevation is approximately 28’. The plan shows a few holes that are 16° below the water’s surface. Steep banks surround the pond and
prevent wetland vegetation from growing.















I11. Earthmoving Process and Commentary

Based upon discussions among Glacier State, R&M Engineering, CBJ, and the U.S. Fish & Wildlife Service, the process
of filling was undertaken by shaping the fingers around the stream channel without filling in the stream channel or coho
overwintering ponds. The alternative, to fill the entire pond and then dig out the stream channel and deep ponds would

result in much less habitat diversity and variety in landform.

Glacier State began hauling and placing fill in September, 2005 and placed 64,000 cubic yards of fill by May. Ten cubic
yard capacity dump trucks were used requiring approximately 6400 trips. One excavator operator worked filling and
spreading the material. The material excavated from the highschool site varied from silty, to rocky mineral soil, to sandy
depending on the area of excavation. At the Nancy Street pond. the excavator operator completed the filling by section.
working and finishing one finger at a time. For this reason, the type of fill varies by section. After the completion of each
finger, a 6-8” lift of topsoil was added for re-vegetation purposes. The unscreened topsoil came from Stabler’s Quarry and
was delivered at no cost to the project as part of an EPA mitigation penalty to a local company. The topsoil quality was

low in organic content and high in cobble rock and woody debris content.

At the time of filling, the dam was not constructed. The fingers were fille to approximtaely 1-4 inches above the summer
water level. The heavy rainful received during the summer helped to con act the fingers. Usually within two weeks
of shaping a finger, it would compact and solidify enough to walk easily on it. In many areas, the rocky silty fill would

compact with the rains, dry out and harden to a cement like substance.

The dam and outlet channel construction began in early July, 2006 and required approximately 1-2 weeks of work. Fill
was placed through the entire area where the stream channel would be located except for a narrow channel along the
west edge of the wetland. This channel maintained water flow from the wetland to the culverts. After filling the area, the
stream channel was excavated according to survey markers placed by Toner-Nordling Associates. The liner was secured
in place under the streambed and the cobbles placed on top of it. The dam was shaped with fill, but the liner was never
folded across the upstream face of the dam. It was determined by the Glacier State Contracting, R&M Engineering,
CBJ, and the U.S. Fish & Wildlife Service that the fill was stable enough to maintain its integrity. The water flow in the

wetland is minimal and so erosion is not a concern.
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After completion of the initial dam and outlet structures, the area was given two weeks to rest. After this period, it was
observed that the liner in the stream channel was surfacing due to upwelling of air and water from the substrate. Also, the
established dam elevation was determined to be high relative to the elevations of the fingers. This resulted in high water

levels in the wetland emergent area which could affect plant growth.

Glacier State Contracting went back into the wetland, lowered the dam level by removing fill from under the liner, re-
layed the liner, added more cobbles and gravel to settle it, and reworked the stream channel meandering form. After this
second effort, the liner is less visible and the effect is much more aesthetically pleasing. Due to high precipitation levels,

it is unknown if the lowering of the dam will result in lowered water surface elevation.
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of sand and gravel from a stormwe

yards of peat were placed on top of the fill in a 6-10 inch lift. To accomplish the filling and planting, the water level in the
pond was lowered using pumps. The fill was then added to allow for a stream channel 2-4 feet below the water surface
elevation that covered 20 percent of the wetland. The remainder of the wetland was graded to allow for three different
levels: 50 percent of the wetland is high marsh at 0-3 inches below water surface elevation, 15 percent of the wetland is
mid-level marsh at 0-6 inches below water surface elevation, and 15 percent of the wetland is low marsh at 6-18 inches

below water surface elevation. Plants were chosen for revegetation based on the established elevations.

Low Marsh 6-18” water depth

Nuphar luteum,

Yellow Pond Lily
Potamogeton gramineus,
Grass-Leaved Pondweed

Sparganium emersum,
Narrow-Leaved Burrweed

Mid-Level Marsh 0-6” water dep

Carex aquatilis,

Water sedge

Equisetum fluviatile,
Swamp Horsetail
Caltha palustris,

Yellow Marsh Marigold
Menyanthes trifoliata,
Buckbean

Beckmania syzigachne,
American Slough Grass

High Marsh 0-3” water depth

Carex aquatilis,

Water Sedge

Equisetum fluviatile,

Swamp Horsetail

Caltha palustris,

Yellow Marsh Marigold

Menyanthes trifoliata,

Buckbean

Beckmania syzigachne,

American Slough Grass

Carex sitchensis,

Sitka sedge

(C'alamagrostis canadensis,
uejoint ..ced <. ass

improvement project in the floodplain of Duck Creek. Approximately 1000 cubic
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A few species did not survive and many showed only one or two plants. Spiraea douglasii, or Hardtack Steeplebush was
seeded but not growing on the site. This plant grows in southern Southeast Alaska. but it is not native to the northern part
of the region. It will grow only in certain microclimates in this area and is therefore not hardy enough for a reclamation
project. Meadow Barley, although native in this area, did not colonize successfully. The seeds may not have been viable,
or the ground may have been too wet for the plants. This plant will not be recommended for revegetation of Nancy Street
Wetland as literature suggests it is most successful in maritime areas (Pojar and Mackinnon, 1994). Sawbeak Sedge was

only found in one area and may not be hardy enough to start from seed in a reclamation project.

By documenting the evaluation of these three constructed wetlands, interviews with local naturalists experienced in recla-
mation and revegetation projects, and literature pertinent to Southeast Alaskan plant communities, a table was created to

document the successes, failures and potential for freshwater wetland species in reclamation wetlands. (See Appendix 1).

At the Nancy Street Wetland, plants have been selected based on the assessment and evaluation of their success in con-
structed wetlands in the region, experience of local naturalists, their ability to be transplanted or seeded, and their potential
for the phytoremediation of iron. For the purpose of a planting design the plants were divided into zones based on the
depth of water in which they grow. (See Table 3). The Nancy Street Wetland is designed with a water surface elevation of
28 feet. Although the Nancy Street Wetland is primarily ground water fed, runoff has been observed to affect water levels
significantly in different seasons. However, the water level will fluctuate throughout the season with the rise and fall of
precipitation rates. Rainfall increases between July and November and decreases between January and April. For this rea-
son, the communities and water depths are general and meant as guidelines only. The zones are delineated on the wetland

planting plan in Figures 10 and 1.

The deep water zone consists of the stream channel that flows from the inlet culvert to the outlet culvert as well as

two deep pools at either end. This zone covers 55,000 square feet and is 28 percent of the total area to be revegetated.
However, less than 5 percent of this area will be planted. Water will be 4 feet deep through most of this area with
greater depths in each deep pool. This zone will be planted with Potamageton natans (Floating Pondweed), Sparganium
angustifolium (Narrow Leaved Burreed) . and Nuphar polysepalum (Yellow Pond Lily). The first two species were

observed growing in the Nancy Street Pond prior to filling. Both are present upstream in the Church of the Nazarene
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Pond. Sparganium is known to be a local food for muskrat. Nuphar polysepalum is found in a nearby pond downstream

of the Nancy Street Wetland.

The low marsh zone covers 30,000 square feet and comprises 15 percent « the total area to be revegetated. The land
between the stream channel and the high marsh ‘fingers’ is designed to the elevation of 27 feet to 27.5 feet. The plants
in this zone include Carex sitchensis (Sitka Sedge), Eleocharis palustris (Spikerush), Juncus mertensianus (Merten’s
Rush), and Scirpus microcarpus (Small Leaf Bulrush). All of these plants have been successful at colonizing constructed
wetlands in Juneau and can be transplanted or started by seed. Carex sitchensis is one of the two dominant plants in the

Church of the Nazarene Wetland. The dense root system of this plant may be capable of retaining large amounts of iron.

The stream channel winds around fingers of high marsh zone areas at an elevation of 27.5 feet to 28 feet. The high marsh
zone encompasses 35,000 square feet and covers 18 percent of the total area to be revegetated. Carex sitchensis and
Eleocharis palustris have exhibited the ability to survive in a variety of w r levels. They will transition the communities
from low marsh to high marsh zones. Other plants in this zone include Carex mertensii (Merten™ Sedge), Juncus effusus
(Common Rush), Lysichiton americanum (Skunk Cabbage). Deschampsia cespitosa (Tufted Hairgrass), and Menyanthes
trifoliata (Buckbean). All of these plants have been grown successfully in the constructed wetlands in Juneau. The
Lysichiton americanum grows throughout Juneau in shaded wetland edges or stream banks. In the early spring it "blooms’
with a yellow spadex that is very attractive and provides food for animals. It has been transplanted successfully by

naturalists in the region.

At the edge of the standing water zones is the transition zone of wet meadow. This zone is at an elevation of 28 feet to

29 feet and will be saturated most of the time and may flood during parts of the year. The wet meadow covers 12,000
square feet and comprises 6 percent of the total area to be revegetated. Many plants that can tolerate different water levels
and periodic flooding are planted here. Carex mertensii, Deschampsia ce itosa ssp. beringensis, and Juncus effusus

will all do well closer to the water’s edge. Moving up through this zone, grasses and flowering plants that do well in

wet meadows are planted. Calamagrostis canadensis (Bluejoint Reedgrass), Festuca rubra (Red Fescue). Viola palustris
(Marsh Violet), Frittilaria camschatcensis (Chocolate Lily), Iris setosa (Wild Flag), Lupinus nootkatensis (Lupine), and

Aquilegia formosa (Columbine) thrive in saturated soils and provide color during the summer season.
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The wet meadow zone and the upland shrub zone will be indistinguishable in many areas as many of these plants thrive
in saturated to moist soils. The upland shrub zone is delineated from 29 feet to 30 feet and covers 11,500 square feet.
[t comprises 6 percent of the total area to be revegetated. Many grasses and flowering plants including Deschampsia
cespitosa (Tufted Hairgrass), Calamagrostis canadensis (Bluejoint Reedgrass), Festuca rubra (Red Fescue), Aquilegia
Formosa (Columbine), and Lupinus nootkatensis (Lupine) will form the transition from wet meadow to upland shrub.
Also in this zone will be Cornus stolonifera (Dogwood), Salix barclayii (Barclay’s Willow), Salix sitchensis (Sitka
Willow), Alnus viridus (Sitka Alder), Aruncus dioicus (Goat’s Beard), Rubus spectabilis (Salmonberry), and Viburnum
edule (Highbush Cranberry). The Salix. Alnus, Aruncus and Viburnum species were all observed on this site prior to

filling.

Above 30 feet elevation is the well-drained upland zone. The uplands to be revegetated cover 52.500 square feet and 27
percent of the total area to be revegetated. The plants include many of the shrubs from the upland shrub zone: Aruncus
dioicus, Cornus stolonifera, Rubus spectabilis, Viburnum edule, Alnus viridus, Salix barclayi, and Salix sitchensis.
Additional trees to be planted that exist elsewhere on the site are Populus balsamifera (Cottonwood), Alnus rubra (Red
Alder) and Picea sitchensis (Sitka Spruce). An understory of grasses and herbaceous perennials include Festuca rubra,

Calamagrostis canadensis and Aquilegia formosa.

From this general planting zone plan in Figure 10, a detailed planting design for the uplands and upland shrub zones was
created. This allows for numbers of each species needed for transplant, purchase or seeding. The design strives to create
diversity in plantings to allow for habitat diversity while also considering the experience of the visitor along the trail, and
the relationship of the adjacent private property owners to the wetland and the trail. For example, Detail 5 in Appendix 5
shows clusters of Rubus spectabilis, Cornus stolonifera, and Viburnum edule. These shrubs fruit from mid summer into
fall and provide food into the winter for birds and small animals. Also. a combination of Picea sitchensis groupings as
well as deciduous trees of Alnus and Populus balsamifera allow for varied habitat for birds. Detail 3 in Appendix 3 shows
a narrow buffer between the adjacent property owners and the trail and wetland. The large cluster of Alnus and Picea is in

front of homes with fencing. This choice of trees will further separate the homes from the wetland and trail.

The diverse planting communities represent the ideal revegetation plan. However, the objective of using only native

plants limits the availability and spectrum of species that can be obtained and planted in the wetland. Native plant
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nurseries and native seed sources do not exist in Southeast Alaska. Small amounts of native seeds are available in the
area from individuals who collect seed seasonally. A few native species of grasses are sold commercially in the northern
part of Alaska. The best solution to the reclamation of wetlands in Juneau is to gather wetland seed in the years prior to
the reclamation of the wetland and then start them in greenhouses based on the specific needs of the plants. This process
works well if the reclamation of the wetland is planned at the time of the surface mining or land disturbance. However,
the circumstances of the Nancy Street Enhancement Project do not allow for the gathering and starting of seed. Therefore,

transplanting of plugs will be the major source of revegetation, with some hardwood cuttings and seeding.
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V. Vegetation Process and Commentary

The planning and design of the revegetation process provided a guide for the actual implementation. However, the
decision by the resource agencies to focus on transplanting of local plants to preserve local gene stock and minimize the
purchase of plants largely determined the revegetation process. For a 6 acre revegetation, transplanting is feasible, but for

a freshwater emergent wetland that is much larger, the limitations of transplanting may warrant a different strategy.

For the Nancy Street Wetland revegetation, the availability, accessibility. and diversity of source wetlands determined the
process (See Tables 3,4). Source wetlands were selected in the Mendenhall Valley and Lemon Creek to minimize cost and
driving time to Nancy Street. Additionally. only wetlands that were accessible for a crew with a vehicle were considered.
The ownership of the wetlands ranged from CBJ land, U.S. Coast Guard land to private land. In all cases, permission for
access and transplanting was granted. Another consideration in choosing source wetlands was the size of plant population
present for the targeted species. The population had to be large enough to be able to remove a sizable quantity without

decimating or affecting the source wetland population.

With all of these limitations, it was difficult to find appropriate wetlands to source plants. The majority of the Nancy
Street wetland is freshwater marsh with emergent species, however in Juneau there is much more forested wetland habitat
than emergent wetland. The revegetation of an emergent wetland much larger than Nancy Street would be very difficult
using only transplants. The source wetlands used for Nancy Street should not be used again for at least two years and
finding adequate populations of emergent species may be difficult. A potential source that exists for this type of wetland
is along Department of Transportation (DOT) Right of Ways. There are many drainage ditches along Glacier Highway,
particularly between Fred Meyer’s and McDonald’s in the Valley that are sedge and bulrush emergent wetlands. DOT
utilizes SAGA crews for maintenance of Right of Ways to prune and remove shrubs and trees. An opportunity exists for
a partnership to be formed with DOT where SAGA crews maintain and transplant simultaneously on future reclamation

projects.

In addition to the transplanting of emergent wetland species, the revegetation included cuttings of willow and cottonwood,
transplanting of berry shrubs and alder, and seeding. To accomplish these tasks, various sources of labor were used over
a period of five months. Volunteers cut stakes in April and planted in June, paid SAGA workers transplanted emergent

species and seeded in June and July, and paid Trail Mix workers transplanted trees and shrubs in August (See Table 4).
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While the volunteers only worked for two days, their work in taking cuttings of willow, cottonwood and high bush
cranberry was very important to the revegetation of the upland shrub and upland zones. Also, the involvement of
community volunteers raised enthusiasm and support for the project. The volunteers were members of Full Circle Farms,
a farm and distributor of organic produce in Juneau. The farm solicited volunteers through emails and donated $5000

to the project. The cuttings were taken on April 8 with twenty volunteers. The group divided in three and went to sites
near Back Loop Road. With pruners, 1000 Barclay’s Willow stakes, 200 High Bush Cranberry stakes, and 75 Black
Cottonwood stakes were cut. Full Circle Farms donated the use of their cold storage facility in Lemon Creek to hold the
cuttings until planting. On June 7, fifteen volunteers planted the cuttings at Nancy Street. Many of the stakes were cut in
half or thirds. Steel rods with mallets or sharp pointed shovels were used to plant single stakes or bouquets of 3-5 stakes.
The High Bush Cranberry stakes all died in storage, however many of the willow and cottonwoods sent out roots and

shoots.

For the next phase in planting, the U.S. Fish & Wildlife Service contracted a SAGA crew for 4 weeks. In 13 days, the
crew worked approximately 650 labor hours. They accomplished 70% of the revegetation process by planting 3600 plugs,
shrubs and small trees and seeding por ns of the wetland. The crew developed efficient methods for transplanting and
solved problems effectively throughout the four weeks. Each day, two workers stayed at the wetland and used an augur

to dig holes in the soil for planting. The other six crew members went to the source wetland. To extract plants they found
that a sharp shovel was most effective. Often they would take small mats and then cut them into plugs using a knife or
sharp shovel. They suggested using a hand held shovel to cut the mats in the future. They found that bulb planters were
time consuming and difficult to use in gravel or dense mud. To remove shrubs, pulaskis were the most efficient and
shovels were used for trees. Despite the efficient work of the crew, the lack of proper gear and equipment at the start of
the project slowed down progress. The crew needed shoulder length waterproof gloves, hip waders, rubber boots, and five
gallon buckets for transporting plants. Additionally, throughout the four weeks, the augur would break down and slow

progress. Better preparation and support for the crew is needed in the future.

SAGA accomplished most of the remaining revegetation work; however the grading and shaping of the outlet channel,
earthen dam, and trail were not completed in time to finish the planting. Trail Mix crews transplanted alders and berry
bushes into the upland and upland shrub areas and a small amount of sedges along the boardwalk and earthen dam using

m: - hniq SAGA. dditio; ly, CBJstaff purcha |and planted Cornus oloni  plugs o thes p
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ne east slope on the Church of the Nazarene property. These plants were purchased because of the significant benefit
to the project and the lack of an appropriate population from which to take cuttings in Juneau. They grow rapidly in the
Juneau climate, provide berries for birds. and control erosion with spreading rhizomes. CBJ also purchased and spread

seed throughout the five month period of revegetation for erosion control and habitat enhancement.

To improve on the revegetation process for future projects, better planning for irrigation should be in place prior to
transplanting. This summer in Juneau was very rainy with only a few periods of sunny dry weather. However, for two
weeks in June, the sun came out and dried the high marsh area. During the revegetation period, the water level was
approximately 1-3 inches below the high marsh elevation. The rocky and sandy topsoil combined with the silty fill dried
in sunny conditions to form a cement like consistency. Watering was necessary to keep the plants alive during this period.
SAGA crews used buckets and a garden quality gasoline powered water pump to irrigate the wetland. If the dry sunny
weather persisted, these methods would not be able to keep the plants alive. To prevent this from happening on future
projects a soil with a higher organic content would help to retain moisture better in dry conditions. Also, working with the
Department of Public Works to obtain a permit for fire hydrant access would allow for an appropriate water source. Other
strategies include the control of water levels to keep soil saturated while planting or the delay of planting until July when

precipitation is more frequent.
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VI. Trail Design and Construction

The design and development of a community trail through the wetland has become an important component to gaining
public approval and support of the project. Adjacent landowners initially viewed the reclamation project as disruptive, but
through the process of filling, planting and trail construction, many neighbors and community members have expressed
that the reclamation is an improvement to the neighborhood. It offers recreational opportunities for a neighborhood of
streets and private property and it allows access to a successional landscape with a fantastic view of the Mendenhall

Glacier (See Figure 12-14).

CBJ applied for a Recreational Trails Grant through the Department of Natural Resources, Division of Parks and

Outdoor Recreation. To administer the grant funds, the CBJ Engineering Department, the CBJ Department of Parks and
Recreation, and Trail Mix formed a partnership to accomplish the administration, construction and management of the
trail. The Engineering Department was responsible for the design, permitting and construction oversight, the Department
of Parks and Recreation provided equipment, design review, and maintenance and management of the completed trail, and

Trail Mix constructed the trail and administered the grant.

The trail construction began in July 2006 and continued through August. A few details will be completed in late fall

and early spring such as the installation of trash cans and interpretive signage. Silty gravel forms a compact base for the
six foot wide trail. A deck is sited at the south end to capture a remarkable view across the wetland of the Mendenhall
Glacier. An island at the north end is accessed by a bridge and boardwalk and offers a bench and viewing point south.
Eight steel pilings and a frame of treated lumber support the observation deck. The decking on the observation deck and
boardwalk, railings, and benches are recycled plastic lumber. The 70" bridge is a steel gangway removed over the summer

from a CBJ Ports and Harbors project.

Many of the materials and labor were donated to allow completion of the trail with only grant funding. The bridge and
benches were donated by CBJ Ports and Harbors, the rough grading and shot rock placement on the trail was donated by
Glacier State Contractors, and the construction of the observation deck was done by the U.S. Coast Guard Engineers in

Juneau.
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VII. Monitoring and Maintenance

The monitoring and maintenance plan for the Nancy Street Wetland addresses issues of survival and performance of
wetland vegetation, changes in wetland composition, the control of invasive species. and the general upkeep of the trail
and interpretive areas. The plan for monitoring of wetland vegetation is informed by a plan for wetland monitoring

in Bellevue, Washington by Herrera Environmental Consultants, a guide to “Wetland Restoration, Creation, and
Enhancement” written by various federal resource agencies, and research done by Elzinga, Salzer, and Willoughby in
Measuring and Monitoring Plant Populations. The plan for trail maintenance is based on observations of wetland trail

requirements over time in Juneau.

Monitoring Plan
It is proposed that this work be performed in conjunction with the existing UAS water and fish monitoring plan and the

data be combined into one report.

1. Establish plots in different plant community zones to measure species composition, aerial cover, and vegetative density.
Measure water level above ground surface. Take measurements once per year in late July from 2007 to 2012. See
Appendix XX for plot locations.

a. Plot 1 Upland - monitor a 5 meter radius around stake.

b. Plot 2 Island — monitor the entire island.

c. Plot 3 Emergent — monitor a 1 meter radius around stake.

d. Plot 4 Emergent — monitor a | meter radius around stake.

2. Establish 4 photopoints that capture each plot and 2 photopoints that capture emergent wetland, one from the
observation deck looking north to the glacier and the second from the bench on the island looking south to the

observation. See Appendix 2b and 2c for photopoints and 2006 photographs.

3. Complete table of information and draw maps recording the location, density and cover of each plot. See Appendix 2a

for baseline data and sample table.
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Maintenance Plan

The Nancy Street Wetland will be transferred to the CBJ Parks and Recreation Department for management. This

department and Trail Mix can coordinate to maintain the trail using the excess trail grant money.

1. Prune and clear shrubs and trees obstructing passage along the trail.

2. Empty garbage cans, refill doggy bag dispenser and remove garbage from the trail.

3. Clear drainage culverts along trail.
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VIII. Conclusion

The Nancy Street Wetland Enhancement Project offers an economically feasible, ecologically beneficial, and socially
supported model of wetland reclamation for municipalities. Based on the data and assessment of the design and
construction presented in this report, the project has been successful in the aspects of earthwork, transplanting, cost benefit
and public participation. However, areas of improvement include the refining of final water levels, soil quality, and

irrigation strategies during transplanting.

The design and implementation of the filling process determined largely the improvement of habitat, the efficiency of
operations, and the accuracy of the as-built site to the design. By filling and completing each finger and section of the
wetland individually, greater variety and attention to each landform was introduced. The other option, filling the entire
site and then retumning to dredge the stream channel would have resulted in less diversity of habitat and less attention to
the design details. There is some concern that the water level is higher than the designed level. However, the rainfall was
higher than average in 2006, so it is difficult to tell if the water levels in the wetland will drop. Designing elevations to
within 3 inches to allow for necessary habitat for plants and wildlife is very difficult on a project where over 60,000 CY
of fill are being placed. For this reason, designing a dam with adjustability to account for the discrepancy in water level

would improve the function and success of the project.

The high rainfall this summer maintained a moist planting substrate throughout most of the summer. In late June, a sunny
period of two weeks revealed the problems that would have been encountered had it been a drier summer. The soil dried
and cracked around the newly transplanted plants and a hasty irrigation plan of buckets and a garden pump with hose was
used to keep the plants alive. An irrigation plan should be in place prior to the revegetation phase. Tapping into city water
through fire hydrants, or a private source are two potential solutions. Also, improving the quality of topsoil will improve
moisture retention. The mineral topsoil had little organic content and was full of rock and cobble. Plant survival in 2007
will reveal whether higher quality topsoil is needed. At the end of the 2006 planting season, there was approximately 70%

survival rate of transplanted species. Based on this estimate, the revegetation effort was very successful.

In addition to the improvement of fish and wildlife habitat, the other measure of success of the Nancy Street Wetland

Enhancement is the strong base of public support. Throughout the construction process, volunteers donated time,
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materials and money to the project. Many neighbors began to come out during the summer construction and comment on

how happy they were about the project.

As a result of the success of this project, a similar process is planned for the Allison Pond upstream of the Nancy Street
Wetland. The process will be improved based on this assessment and applied to the Allison Pond site needs. The CBJ has
saved the community money by pioneering this alternative option to fill disposal. The support of the U.S. Fish & Wildlife
Service and the Natural Resource Conservation Service has enhanced habitat for fish and wildlife and reclaimed a valu-

able community resource.
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1996). One of the important benefits is to reduce direct
run-off to surface water streams and increase cold
groundwater baseflow which is critical to fish habitat.

Below-Water Pits

Below-water pits usually use large excavators or
draglines to dredge sand and gravel from the pit ponds
that form below the water table level. Generally, this
type of extraction does not have major impacts
because most of the groundwater remains in the pit, or
drains back into the pit. This type of pit also captures
surface water run-off and promotes more groundwater
recharge, but these benefits are offset by the increased
evaporation that will occur from the surface of a pit
pond. Minor water losses also occur due to residual
moisture contained in the aggregate products that are
shipped from the site. Finally, the removal of solid
sand and gravel particles from below the water table
has the effect of temporarily lowering the water level
in a pit pond (imagine removing a rock from a bucket
of water).

The water surface in very large below-water pit ponds
will stabilize at a uniform level, whereas the
groundwater table before extraction may have been
irregular or sloping. Therefore, the water table around
the pit will have to “adjust” to the water level in the pit
pond, possibly resulting in slightly different
groundwater flow patterns. Fortunately, there is a
simple solution where this may be a problem — digging
several smaller pit ponds rather than one large pond
(Ostrander et al, 1998).

When all of these factors are combined, the net effects
of below-water extraction are normally minor and very
localized. However, in certain circumstances they
could still be significant if there are sensitive features
such as wetlands or shallow wells in close proximity.
As aresult, a detailed and careful hydrogeological
study is necessary when licencing this type of pit
(Ministry of Natural Resources, 1997), and mitigation
(solutions) to any negative impacts will be required.
An ongoing groundwater monitoring program may be
required.

Below-Water Quarries

Most quarries that extract from below the water table
pump water out of the excavation so that the work of
blasting and recovering the bedrock can be done on a
dry floor. Dewatering usually does affect groundwater
levels and flow patterns around the site, since it
artificially lowers the water table to at least the base of
the quarry. Hydrogeologists call the area around the
quarry that is affected by the dewatering the
drawdown cone or the radius of influence. Wells,
streams, wetlands, or other sensitive features within

this area must be carefully studied to predict the
impacts and devise mitigation measures before the
quarry can be licenced (Ministry of Natural Resources,
1997) and a groundwater monitoring program will
normally be required.

There are many locations in Ontario where below-
water quarries are successfully operated while
sensitive water uses continue nearby — it depends very
much on the specific hydrogeological setting.
Recently, some innovative technologies have been
introduced in Ontario to lessen the effects of quarry
dewatering, such as pumping the water from the
quarry back into the groundwater system around the
quarry to artificially recharge the water table. This has
so far proven to be quite successful (Gartner Lee
Limited, 2001).

Other Water Takings

Pits and quarries have uses for water, similar to other
businesses, such as supplying offices and shops with
drinking water, watering lawns and gardens, etc., but
these tend to be relatively minor. Most types of
aggregate processing, such as crushing and screening,
are dry operations and do not require water supply.

However, to minimize dust (which is a byproduct of
excavation in a pit or quarry) spray water is used on
internal haul roads, processing equipment, stockpiles
and trucks.

One exception is aggregate washing plants, which are
used at some sites, and do require relatively large
quantities of water. Most plants recycle wash water
through a “closed loop” series of holding ponds and
settling ponds (i.e., the water is re-circulated, with no
off-site discharge), so that the amount of water
actually consumed in the process is usually less than
about 10%. This make-up water normally comes from
local groundwater or surface water sources. A
common configuration would be to have a well that
would be used occasionally during the production
season to “top up” the ponds.

These water takings are regulated separately from the
pit licence under the Ontario Water Resources Act,
and controlled through Permits to Take Water. The
applications and related hydrogeological studies are
carefully reviewed by the Ministry of the
Environment, other government agencies, and the
interested public through the Environmental Bill of
Rights process to ensure there will be no unacceptable
impacts from these water takings, before the permit is
issued.
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Idon’t believe afew et of gravel separation tothe ound water

oil spills, on the contrary. Minor spills that can be obscured by pit

operations can build up over time and steadily leach into the water table not showing up for quite
netimeandv ‘1 wn gradient resultingina’ g tern impact.

Dredging operations below water table can be bc ned off and if a spill occurs is immediately
visible and can be quickly boomed in, skimmed and absort |.

Simply dredging into the water table should have little affect on
its level or down gradient wells. | agree some horizontal separations is required and would think
the 200-foot separation required by ADEC would be sufficient.

If dewatering is proposed, then the following requirements address those impacts .

| believe a 100-foot buffer with appropriate SWEPP practices will adequately
protect surface water and wetlands.

Over my career | have only been involved with a few double shifting
projects and they were on airports well away from residential areas. From what | have observed
most operations run about 12 hours a day 5-7 days a week. Perhaps a special use permit could
be utilized for unusual working hours.

The 75 decibel limit may be impossible to meet during initial pit development
until the clearing, stripping, berming and the pit is to a depth below grade. Perhaps the permit
could allow the 1.5 increase during initial development. This should be achievable during the
first season of operation.

The smaller pits (1-2.5 acres) should be exempt from this requiremen, as | don’t believe they can
ever meet the requirement and they are normally project specific, only operating for a few
weeks to a few months.

Should be addressed in the permit process to assure existing Borough
roads are capable of accommodating the increase in heavy truck traffic.

I have no comments on the Decision and Reclamation sections as that is housekeeping between
the operators and the Borough in m my mind.

| also think that the final product of this ordinance should be a result of a consensus of the
stakeholders and not simply a mater of majority vote rule. in the end a Permit Checklist should
be provided that addres : all the impacts, their limits and provit . atemplate for propo. |
mitigation .

One last observation is that considering how important gravel borrow sites are to the long term
development and economics of the Peninsula | think the Borough and State should be
encouraged to set aside some suitable land in proximity to the road system but buffered from
private holding for land lease or sale. Making land available that is more neighbor friendly would
solve not only this current issue but insure the continued growth of our area.

asb
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tho, mycommentsp idesomeideas” ‘considerat” 1 1wishyouandthel ough success
with the continued proce 1o address this matter

Sincerely

Cw Ml

Casey Madden, P.E.
Alaska Registered Civil Engi ‘er No. 7235
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Brovles, Randi

From: Blankenship, Johni

Sent: Monday, January 24, 2022 10:52 AM

To: Broyles, Randi

Subject: FW: New Public Comment to Assembly Members

From: Kenai Peninsula Borough <webmaster@borough.kenai.ak.us>

Sent: Monday, January 24, 2022 10:48 AM

To: BoroughAssembly <Borough-Assembly@kpb.us>; Mayor's Department <MayorDepartmental@kpb.us>
Subject: New Public Comment to Assembly Members

Your Name: Joseph Ross
Your Email

Subject: Gravel ordinance
Message:

No other industry in the borough is regulated to the extent that you are considering for our local gravel
producers. Where are the regulations for the dirt burner? There was an immense amount of public outcry about
it, but no task force was formed by KPB to address it. Homeless shelters? Same deal. Marijuana growers?
Crickets. What you are attempting is spot zoning, and will cripple the gravel industry. One item you are
considering in the new list of zoning is back up alarms. Will you be making rules about back up alarms for
everyone, or just gravel producers? [ hear back up alarms from Peak Construction every day. Sometimes even at
night. How about the back up alarms on the graders out plowing snow at night?
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and are valid for one year. The site developr---t plan may be renewed on
an annual basis subject to the planning direc*~~"5 approval.

21.29.020. Material extraction and activities requiring a permit.

Counter permit. A counter permit is required for material extraction which
disturbs no more than 2.5 cumulative acres and does not enter the water
table. Counter permits are approved by the planning director, and are not
subject to the notice requirements or planning commission approval of KPB
21.25.060. A counter permit is valid for a period of 12 months, with a
possible 12-month extension.

Conditional land use permit. A conditional land use permit (CLUP) is
required for material extraction which disturbs more than 2.5 cumulative
acres, or material extraction of any size that enters the water table. A CLUP
is required for materials processing. A CLUP is valid for a period of five
years. The provisions of KPB Chapter 21.25 are applicable to material site
CLUPS and the provisions of KPB 21.25 and 21.29 are read in harmony. If
there is a conflict between the provisions of KPB 21.25 and 21.29, the
provisions of KPB 21.29 are controlling. (Material processing occurs on
every civil construction jobsite. This is a burden to the public at large to
develop their property)

21.29.030. Application procedure.

A.

In order to obtain a counter permit or CLUP, an applicant shall first
complete and submit to the borough planning department a permit
application, along with the fee listed in the most current Kenai Peninsula
Borough Schedule of Rates, Charges and Fees. The planning director may
determine that certain contiguous parcels are eligible for a single permit.
The application shall include the following items:

1. Legal description of the parcel, KPB tax parcel ID number, and
identification of whether the permit is for the entire parcel, or a
specific location within a parcel,

2. Expected life span of the material site;

3. A buffer plan consistent w* KPB 21.29.050(A)2);

4. Reclamation plan consistent with KPB 21.29.060;

5. The depth of excavation;
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h. Location of any water body on the parcel, including inc
location of any riparian wetland as determined by "Wetland
Mapping and Classification of the Kenai Lowland, Alaska"
maps created by the Kenai Watershed Forum; (wetland
mapping by KWF under contestment and found unreliable)

SURFACE WATER PROTECTION MEASURES FOR ADJACENT
PROPERTIES, INCLUDING THE USE OF DIVERSION CHANNELS,
INTERCEPTION DITCHES, ON-SITE COLLECTION DITCHES,
SEDIMENT PONDS AND TRAPS, AND SILT FENCE; PROVIDE
DESIGNS FOR SUBSTANTIAL STRUCTURES; INDICATE WHICH
STRUCTURES WILL REMAIN AS PERMANENT FEATURES AT THE
CONCLUSION OF OPERATIONS, IF ANY;}

[3li. Location of any processing areas on parcel, if applicable;
[K]i- North arrow;

. [L]k. The scale to which the site plan is drawn;

not have a seal)

65 0/“))* ai‘:‘:( (M]l. Preparer's name, date and seal; (A site operator may
P ®

[Njm. Field verification shall include staking the boundary of the
parcel at sequentially visible intervals. The planning director
may grant an exemption in writing to the staking
requirements if the parcel boundaries are obvious or staking

Is unnecessary.

In order to aid the planning commission or planning director's decision-
making process, the planning director shall provide vicinity, aerial, land use,
and ownership maps for each application and may include additional
information.

21.29.040. Standards for sand, gravel or material sites.

A.

These material site regulations are intended to protect against (protects
against is an absolute term and most of the time is unobtainable) Minimize
aquifer disturbance, road damage, physical damage to adjacent properties,
dust, and, noise, and visual impacts. (See explanation below) Only the
conditions set forth in KPB 21.29.050 may be imposed to meet these
standards:

1. Protects against Minimizes the lowering of water sources serving
other properties;
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2.  Protects against Minimizes physical damage to [OTHER] adjacent
properties;

3. TiNiMiZES] Protects against off-site movement of dust;

4. [MINiMIzES] Protects against noise disturbance to other properties;

5. [MiNiMizZES] Protects against visual impacts of the material site; [AND]
(visual impacts implies the taking of visual rights from one citizen
and giving to another. I have done extensive research on this and
found the KPB just doesn’t have the authority. Keeping this
language puts the KPB at risk of litigation.)

6.  Provides for alternate post-mining land uses|[.];

I~

Protects M:~imizes Receiving Waters against advers~ ~“fects to fish
~—A --=1ayte habitat;

[oo

Minimizes ™-~tects against traffic impacts; and

o

Provides consistency with the objectives of the Kenai Peninsula
Por~eah Comprehen~v~ _Plan -~ _other applicable planning
documents. (Possible Zoning)

21.29.050. Permit conditions.

A. The following mandatory conditions apply to counter permits and CLUPs
issued for sand, gravel or material sites:

1. [PARCEL™ --mit boundaries. [ALL BOUNDARIES OF THE SUBJECT
PARCEL] 1he buffers and any easements or right-of-way abutting the
proposed permit area shall be staked at sequentially visible intervals
where parcel boundaries are within 300 feet of the excavation

rimeter. Field verification and staking will require the services of a
professional land surveyor or site operator. Stakes shall be in place
[AT TIME OF APPLICATION] prior to issuance of the permit. (Many site

jw .operators have GPS capability accurate to +/- 17.)
L5
Lof’? JV\(% ‘VYLQ"“(
s BUFFER ZONE. A BUFFER ZONE SHALL BE MAINTAINED AROUND THE
\A;PD Pffff' ! EXCAVATION PERIMETER OR PARCEL BOUNDARIES. WHERE AN
EASEMENT EXISTS, A BUFFER SHALL NOT OVERLAP THE EASEMENT,
UNLESS OTHERWISE CONDITIONED BY THE PLANNING DIRECTOR OR

<« PLANNING COMMISSION.

Kenai Fenmsuia sorougn, Alaska  New Text Underlined; |JELETED 1EXT BRACKETED] uramance 20£1-
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A. THE BUFFER ZONE SHALL PROVIDE AND RETAIN A BASIC BUFFER
OF:

1. 50 FEET OF UNDISTURBED NATURAL VEGETATION. OR

1. A MINIMUM TEN SIX-FOOT EARTHEN BERM WITH AT LEAST

/'AA 2:1 SLOPE, OR (THIS 10FT BERM IS CONTINGENT ON THE

SETTLEMENT OF THE WATER TABLE ACCESS)

g ecP
\,J‘ ‘\, 9 HI. A MINIMUM SIX-FOOT FENCE.

o
\ B. A 2:1 SLOPE SHALL BE MAINTAINED BETWEEN THE BUFFER
L} ~

4
6 7 ZONE AND EXCAVATION FLOOR ON ALL INACTIVE SITE WALLS.

MATERJAL FROM THE ARE IGNATED FOR THE 2:1 SLOPE
MAY BE REMOVED xsmmuzmc MATERIAL IS
REPLACED WITHIN 90 DXYSTROM THE TIME OF REMOVAL.

C. THE PLANNING COMMISSION OR PLANNING DIRECTOR SHALL
DESIGNATE ONE OR A COMBINATION OF THE ABOVE AS IT DEEMS
APPROPRIATE. THE VEGETATION AND FENCE SHALL BE OF
SUFFICIENT HEIGHT AND DENSITY TO PROVIDE VISUAL AND
NOISE SCREENING OF THE PROPOSED USE AS DEEMED
APPROPRIATE BY THE PLANNING COMMISSION OR PLANNING
DIRECTOR.

BUFFERS SHALL NOT CAUSE SURFACE WATER DIVERSION WHICH |
NEGATIVELY IMPACTS ADJACENT PROPERTIES OR WATER

g
<
\/Z\
N

lw]

70 . (_01 BODIES. SPECIFIC FINDINGS ARE REQUIRED TO ALTER THE

{ <6 q ta 091' BUFFER REQUIREMENTS OF KPB 21.29.050(A)2)(A) IN ORDER
UL i /04‘)7 TO MINIMIZE NEGATIVE IMPACTS FROM SURFACE WATER
U)a {a S DIVERSION. FOR PURPOSES OF THIS SECTION, SURFACE WATER
J DIVERSION IS DEFINED AS EROSION, FLOODING, DEHYDRATION

rm OR DRAINING, OR CHANNELING, NOT ALL SURFACE WATER

DIVERSION RESULTS IN A NEGATIVE IMPACT.

E. AT ITS DISCRETION. THE PLANNING COMMISSION MAY WAIVE
BUFFER REQUIREMENTS WHERE THE TOPOGRAPHY OF THE
PROPERTY OR THE PLACEMENT OF NATURAL BARRIERS MAKES,'
SCREENING NOT FEASIBLE OR NOT NECESSARY. BUFFER.
REQUIREMENTS SHALL BE MADE IN CONSIDERATION OF AND IN

ACCORDANCE WITH EXISTING USES OF ADJACENT PROPERTY AT -

THE TIME OF APPROVAL OF THE PERMIT. THERE 1S NO
REQUIREMENT TO BUFFER THE MATERIAL SITE FROM USES
WHICH COMMENCE AFTER THE APPROVAL OF THE PERMIT.]
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c. All CLUPS shall be issued with a condition which requires
that a [Two] four-foot vertical separation [FROM]between
extraction or~-~“ons and the seasonal high-water table be
maintained. (Nul} and void if minimum water table excavation
regulation is considered)

d. There shall be no dewatering either by pumping, ditching or
some other form of draining unless an exemption is granted by
the planning commission. The exemption for dewatering may
be granted if the operator provides a statement under seal and
supporting data from a duly licensed and qualified impartial
civil engineer, that the dewatering will not lower any of the
surrounding property's water systems and the contractor posts

‘,7 a bond for liability for potential accrued damages.
\
0
s s
v
‘j FV ety s ..‘
) \& : (15 vertical feet 1s better measurement if minimum water table
P‘pj"’ Ve /ﬁ 73 excavation regulation is considered)
'/
a. Certification by a qualified independent civil engineer or
professional hydrogeologist that the excavation plan will not

negatively impact the quantity of an aquifer serving existing
water sources.

b. The installation of a minimum of three water monitoring tubes
or well casings as recommended by a qualified independent
civil engineer or professional hydrogeologist adequate to
determine flow direction, flow rate, and water elevation.

“V‘é / c Groundwater elevation, flow direction, and flow rate for the
/ﬁd*_\ subject parcel, measured in three-month intervals by a
(JSS - qualified independent civil engineer or professional

t

hydrogeologist, for at least one year prior to application.

S % Ok Monitoring tubes or wells must be kept in place, and
v ‘(S‘J e measurements taken, for the duration of any excavation in the
egt, \7 & water table.
R
"’J X i d. Operations shall not breach an aquifer-confining layer.
K{g \)) [~ od k '
<
/;é 5y Py 6. aterbodies.
&
W
(\qu\ ,Dg a. An undisturbed buffer shall be left and no earth material
P blge extraction activities shall take place within [100] 200 lmear
feet from © " " and the M- 21
o A :1
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21. Surface water protection. Use of surface water protection measures
as specified in KPB 21.29.030(A)8) must be approved by a licensed
civil engineer or SWPPP certified individual.

22. Groundwater elevation. All material sites must maintain one

monitoring tube per ten acres of excavated area four feet below the

proposed excavatior ‘"~ --ill “~ unnecessary as the material site
will be digging in the water table or unable to reack ** and not effecting

its formation.)
\91/2_3_. Setback. Material site excavation areas shall be 250-feet from the

LO( 5@«‘ LoV property boundaries of any local option zoning district, existing public

school ground, private school ground, college campus, child care

facility, multi-purpose senior center, assisted living home, and

licensed health care facility. If overlapping. the buffer areas of the
excavation shall be included in the 250-foot setback. At the time of

application. (This gives consistency in the regulation)

21.29.055. Decision.

The planning commission or planning director, as applica-'~ ~*~'_approve permit
ar—'"~~tions meeting the mandatory conditions or shall disapprove permit
applications that do not meet the mandatory conditions. The decision shall include
written findings supporting the decision, and when applicable, there shall be written

findings supporting any site-specific alterations to the mandatory condition as

specifically allowed by KPB 21.29.050(A)(2)(a). (2)(c), (2)}(d). (2)(e). (2)(g). (3).
@)(d), O), (A DH), AN, D). A D), (18), (19). and (20) and as allowed for the

KPB 21.29.060 _reclamation plan. (This is written that the planning commission

will disapprove of applications that do not meet the mandat-— conditions. It

contradicts many previous languages that gives the planning commission discretion

to approve applications that may need special modifications.)

21.29.060. Reclamation plan.

A. All material site permit applications require an overall reclamation plan
along with a five-year reclamation plan. A site plan for reclamation shall
be required including a scaled drawing with ﬁmshed contou:s A five-year
Rt S (-1 0 4 1)
the need tor a tive-year reclamation plan/ AS site operators, we cannot
foresee the market in a five-year span, th  fore, cannot provide an accure
plan for five years.)

B. The applicant may shall revegetate with a non-invasive plant species and
reclaim all disturbed land (There are many ways to reclamation. This limits
it to one method) [UPON EXHAUSTING THE MATERIAL ON-SITE, OR WITHIN A

Urdinance 2021-
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