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Abstract

A Facilities Plan was prepared for the Nettle Lake Planning Area and concluded
that extensive sewering would be required to correct malfunctioning on-site
wastewater disposal systems and to protect water quality.

Concern about the high proposed costs of the Facilities Plan Proposed Action
prompted re—examination of the Study Area and led to preparation of this EIS.
This EIS concludes that complete abandonment of on-site systems is unjustified.
An alternative to the Facilities Plan Proposed Action has therefore been pre-
sented and is recommended by this Agency.
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NETTLE LAKE SUMMARY

CONCLUSIONS

The principal need for wastewater treatment improvements is to
protect Nettle Lake and the health of the area's residents from sewage
contamination during flood periods. During flooding, periodic back-up
of sewage into houses occurs, effluent is found on the ground surface
outside homes, and odors are a nuisance.. Privies are often flooded as
well.

Based on technical studies and a limited sanitary survey of exist-
ing sewage treatment facilities, most of the on-site wastewater treat-
ment systems around Nettle Lake are operating satisfactorily, except
during these flood periods. On-site systems do not appear to contribute
a significant amount of nutrients to Nettle Lake. Of the total amount
of phosphorus entering the lake, 13% or less comes from on-site systems.
The rest comes from non-point sources such as agricultural drainage.

There are large differences in the 20~year project (present worth)
cost and customer user charges among the on-site and centralized alter-
natives considered in this Draft Environmental Impact Statement (DEIS).
Both costs increase in direct proportion to the extent of new cen-
tralized sewering. In the more expensive alternatives, high local user
charges would result in displacement pressure for many segments of the
population and pressure for conversion of seasonal residences to per-
manent use. Water quality improvements would be very slight in com-
parison to the high costs.

Future growth in the Nettle Lake study area depends on how many new
lots can be built on, the density of future development and the relative
attractiveness of other lakeside developments in areas surrounding
Williams County. Existing floodplain zoning will restrict new growth in
floodplain areas. Selecting a wastewater management alternative that
relies on the continued use of on-site systems could also limit the
number of new lots and the density of development, as compared to exten-
sive sewering around the lake. While the purpose of Federal wastewater
treatment funding is to solve existing population problems, the form of
pollution control can affect local growth pattens. One effect of
improving on-site systems, rather than sewering, may be to preserve the
present character of the Study Area.

DEIS RECOMMENDATIONS

The recommended action in this Draft EIS is EIS Alternative 8 (see
Figure IV-12). This alternative would provide:

o OSite-specific environmental and engineering analysis of existing
on-site systems throughout the proposed Service Area in Step 2;

o Repair and renovation of on-site wastewater treatment systems as
needed;
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o Replacement or improvement of privies with alternative forms of
on-site technology as needed;

o Management of the on-site systems through a small waste flows
district.

The recommended action will reduce the potential public health
hazard during flood periods at Nettle Lake. At the same time, it will
result in a modest improvement in overall water quality of Nettle Lake
that would be comparable to the improvement realized under any of the
wastewater alternatives. The present worth of Alternative 8, at a cost
of $796,500, is 45 percent of the Facilities Plan Proposed Action's
total present worth cost of $1,842,500. The local share of the capital
cost of Alternative 8 is $83,568 or approximately 21 percent of the
$396,271 local cost for the facilities Plan Proposed Action. The annual
user charges are $110 and $335 per household, respectively. The recom-
mended action would be cost-effective and would result in no significant
adverse impacts upon the environment or residents of the Study Area.
Eligible portions of the system may receive 85 percent Federal funding
for design and construction.

If the recommended action were accepted by the applicant and by the
State and local jurisdictions, it would be equivalent to a revised
Facilities Plan Proposed Action. A small waste flows district would
need to be established for the operation and management of the proposed
on-site and cluster systems. To complete the Step 1 process, the Appli-
cant would need to:

o Certify that the project would be constructed and that an opera-
tion and maintenance program could be established to meet local,
State, and Federal requirements, including those protecting
present or potential underground potable sources of water

o Obtain assurance (such as an easement or County Ordinance) of
unlimited access to each individual system at all reasonable
times for such purposes as inspection, monitoring, comstruction,
maintenance, operation, rehabilitation, and replacement. (An
option would satisfy this requirement if it would be exercised
no later than the initiation of construction)

o Establish a comprehensive program for regulation and inspection
of individual systems before EPA approves the plans and specifi-
cations. Planning for this comprehensive program would be
completed as part of the revised Facilities Plan. The program
would include, as a minimum, periodic testing of water from
existing potable water wells in the area.

LEGAL IMPLEMENTATION

Although it is presently possible to implement a management dis-
trict for on-site systems under Ohio health laws, the laws are not en-
tirely clear and an effort is presently being made to clarify the law to
implement these districts. Details on these developments will be pre-
sented in the Final EIS. The district would be responsible for over-
seeing the construction, financing, and maintenance of on-site systems.
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FUTURE WORK NECESSARY IN STEP 2

The preferred alternative requires a site-by-site analysis in order
to design an appropriate wastewater treatment system for each home or
business in the service area. This will occur as part of the Step 2
design work of wastewater treatment facilities for Nettle Lake. Indi-
vidual sites and systems will be examined to determine if upgrading or
replacement is necessary. Any new system would be planned in consul-
tation with the homeowner. Eligible portions of this survey will
receive 85 percent Federal funding.

At the beginning of Step 2 the grantee will choose one of the many
small waste flow management options available and will set up a detailed
implementation system for Nettle Lake. Both good design and effective
management are needed to successfully implement the on-site wastewater
treatment alternative.

PROJECT HISTORY

Nettle Lake is an unincorporated area of Williams County, which
lies in the extreme northwest corner of Ohio. The Williams County
Commissioners submitted a Facilities Plan for the Nettle Lake Planning
Area to Ohio EPA in 1976. Two supplements were prepared in 1976 and
1977, in response to questions raised by Ohio EPA. The Facilities Plan
proposed a centralized collection system with treatment in an aerated
lagoon, chlorination for disinfection, and discharge to Nettle Creek
downstream from Nettle Lake (see Figure I-4). Other alternatives were
examined including no action, land application, other forms of lagoons,
holding tanks, on-site treatment, and a package treatment plant. Sewer-
ing alternatives were also studied.

The Facilities Plan presents the following reasons for needing the
project:

o Reports from the Williams County Health Department of malfunc-
tioning on-lot wastewater treatment facilities;

o Complaints by residents of untreated sanitary wastes entering
Nettle Lake;

o Inundation of on-site systems during spring floods and the wash-
ing of effluent from privies into Nettle Lake;

o Inadequacy of the size of platted lots for on-site treatment.

EIS ISSUES

USEPA's review of the Facilities Plan led to the issuance of a
Notice of Intent to prepare an Environmental Impact Statement. The
issues cited in that notice, dated 20 July 1977, are:

iv
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Cost-Effectiveness. The construction cost of the Facilities Plan
Proposed Action was estimated to be $1.2 million in 1977. This amounts
to $1,818 per person of total summer population and $960 per person of
year 2000 summer population. Each home would be charged $16 per month
for sewer service. The homeowner also would be responsible for addi-
tional costs associated with tap-in fees or sewer assessments, the house
lateral line, and septic tank disconnection, as well as installation of
indoor plumbing (in the case of some privy-equipped homes), and a run-
ning water supply. These costs could be a significant burden for re-
tired persons or those of modest income. They could result in displace-
ment of homeowners who are unable to pay for such expenses.

Wildlife Habitat and Wetlands Impact. The Nettle Lake area pro-
vides habitat for five State-listed endangered species, according to the
Ohio Department of Natural Resources. These include two birds (King
Rail and Upland Sandpiper), one snake (Northern Copperbelly), and two
fishes (Iowa Darter and Lake Chubsucker). The Facilities Plan contains
no specific discussion of the location of these habitats.

Several wetlands areas occur along the margins of Nettle Lake (see
Figure 1II-11). 1Increased development may alter the character of the
wetlands when filled for the construction of recreational homes. In addi-
tion, groundwater pumping by an expanded population was estimated to
have the potential to lower groundwater levels. This could dewater
wetlands and affect water levels in Nettle Lake, one of the few natural
lakes in Ohio. The project's biological and hydrologic impacts also
appear potentially significant.

Population and Sizing. The Facilities Plan estimated that about
110 permanent and 550 seasonal residents lived in the study area in
1975. The applicant's year 2000 projections foresee 250 permanent and
1000 seasonal residents. US Census Bureau population estimates show an
essentially static permanent population in Northwest Township: 924 in
1960, 914 in 1970, and 934 in 1973. Commercial atlases for 1968 and
1977 show no summer population increases for the unincorporated area of
Nettle Lake: 250 summer residents in both years, with an increase in
the permanent population from 60 to 100. Oversizing wastewater treat-
ment facilities based on inflated population projections could result in
a cost burden for unneeded facilities.

Secondary Impacts and Induced Growth. The Facilities Plan and
public hearing transcript state that the population projections assume
increased growth rates caused by the availability of sewer service for
new housing developments. This increased population will place addi-
tional demands on local community services. Increased development may

impact the water quality of the lake and surrounding natural areas, as
well.

Public participation during the EIS process has not brought out any
additional EIS issues. See Section I.A.2 for a history of the construc-
tion grant application.
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ENVIRONMENT

Soils. The soils in the Nettle Lake study area have formed pre-
dominantly in clay loam material from underlying limey loam glacial
till. The soils in the immediate Nettle Lake area exhibit severe limi-
tations for standard on-site wastewater absorption systems, based on
criteria in the Ohio Sanitary Code. Suitable soils do exist for these
absorption systems in parts of the northern and western sections of the
study area (see Figure II-4). 1In spite of severe limitations defined by
the Ohio Sanitary Code, the area's soils have apparently been effec-
tively treating wastewater from on-site systems. Special design of

individual on-site systems can be used to overcome the soil limitations
of a site.

Surface Water Resources. Nettle Lake and Nettle Creek are the
major surface water bodies in the study area. The 20 square mile water-
shed drains in a southeasterly direction to the Maumee River Basin,
which discharges to Lake Erie. A nutrient budget based on available
water quality data was developed for Nettle Lake. It shows that about
13 percent of the phosphorus entering Nettle Lake is from existing
on-site systems, whereas 86 percent comes from non-point sources such as
agricultural runoff. Water quality modeling demonstrated that the lake
is medium eutrophic, which means that there is a relative abundance of
oxygen to support aquatic animal life. Ultimately the lake will become
filled with weeds and evolve into a wetland. None of the wastewater
treatment alternatives will markedly change this projected transition.
The exact time needed for this transition is unknown, perhaps tens to
hundreds of years. What is known is that adding extra amounts of nu-
trients accelerates the process.

Substantial portions (60 percent) of the study area lie within the
100-year floodplain. This area of land has a 1% chance of being flooded
in any year and is shown in Figure II-9. Residential areas and asso-

ciated on-site treatment systems are subject to spring flooding around
Nettle Lake.

Ground Water Resources. Sand and gravel glacier deposits con-
stitute the major aquifer and drinking water supply for the planning
area. Wells in the area are 30 to 180 feet deep and are overlain by a
layer of impermeable clay. This clay layer prohibits wastewater from
entering the drinking water supply.

Existing Population and Land Use. Of the total in-summer popula-
tion of 1,873 estimated in this DEIS, approximately 93 percent are
seasonal residents. The land use in the immediate lakeshore area is
made up of 148 acres of residential and camp ground uses predominantly
in the southern portion of the lake area. The population of the area is
projected to be 1,904 by the year 2000, largely as a result of the
conversion of seasonal units to permanent use. The limited projected
growth in new housing is due to floodplain limitations and lack of
buildable lakeshore lots, as well as competition from other lakeshore
developments in surrounding areas.
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Additional Studies. Because of the lack of data on the extent of
malfunctioning on-site wastewater treatment systems, three additional
studies were performed in connection with this EIS. The conclusions of
these studies contradict some of the conventional sanitary codes relat-
ing to on-site systems.

1) A study was conducted during December 1978 to determine
whether wastewater effluent from septic tank absorption fields
were emerging along shoreline area. The results of this study
indicated that no distinct groundwater plumes of wastewater
were detected emerging along the shoreline of Nettle Lake and
that septic leachate appears to be contained by the tight
clayey soils. Discharges to surface waters occur, if at all,
during spring floods or periods of high water table.

2) An aerial photographic survey was conducted during May and
June of 1978 with color, color infrared, and thermal infrared
imagery. This sensing technique is designed to detect sewage
malfunctions of wastewater treatment systems. No malfunction-
ing systems within the study area were failing at the time of
the survey.

3) A sanitary survey of existing on-site systems was conducted
between late November and early December 1978 to determine the
nature and extent of problems with on-site systems and the
extent of systems not in compliance with the State sanitary
code. Although the survey results indicated widespread viola-
tions of the sanitary code, only 15% of the residents surveyed
indicated having problems with their systems. However, survey
results suggest that problems with backups, ponding, and privy
inundation are common in the area during spring flooding.

ALTERNATIVES

Because of the high cost estimate for the Facilities Plan Proposed
Action, eight alternatives were evaluated in this EIS along with the
Facilities Plan proposed alternative. These alternatives considered
water conservation, altermative collection systems (low pressure
sewers), treatment techniques (land application), multi-family septic
systems (cluster systems), and alternative on-site technologies (water-
less toilets, holding tanks, improved privies). The '"No Action" alter-
native is also considered.

EIS Alternative 1. Most of the lakeshore would be served by
gravity sewers, force mains, and an aerated lagoon similar to the Faci-
lities Plan Proposed Action. Effluent would be discharged to Nettle
Creek downstream from Nettle Lake. The western portion of the lake
would be served by cluster systems, and the northern part of the lake
would retain on-site systems instead of the sewers proposed in the
Facilities Plan.

EIS Alternative 2. This alternative differs from EIS Alternative 1
only in the type of discharge after centralized collection. Treated
effluent would be conducted to a nearby wetland for final treatment and
disposal.
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EIS Alternative 3. This alternative differs from the EIS Alterna-
tive 2 only by the type of centralized collection proposed. Low pres-
sure sewers would be used wherever feasible to convey effluent to an
aerated lagoon.

EIS Alternative 4. This alternative would incorporate both the
wetland discharge from EIS Alternative 2 and the pressure sewers from
EIS Alternative 3.

EIS Alternative 5. This alternative investigated land application
by rapid infiltration as an alternative treatment method to wetland
treatment or surface water discharge. As in EIS alternatives 1 to 4,
the northern and western portions of the lake would be served by on-site
or cluster treatment systems.

EIS Alternative 6. This alternative would provide service through
two cluster systems for the western part of the lake. The rest of the

lake would be served through on-site technology similar to EIS Alterna-
tive 7.

EIS Alternative 7. This alternative would employ on-site treatment
for all residences. A small waste flows agency would be responsible for
maintaining, repairing or replacing on-site systems as appropriate.
Most malfunctioning or underdesigned septic tank/soil absorption systems
would be upgraded to adequately sized septic tanks combined with either
an elevated sand mound or a dual soil absorption system. Throughout the
southern portion of the lake, all the privies would be replaced with
indoor bathrooms. Dwellings would be provided with a water supply, a
low flush toilet, and a holding tank for all wasteswaters.

EIS Alternative 8. This alternative is identical to EIS Alterna-~
tive 7 with the exception that all privies throughout the area would be
upgraded or replaced with alternative toilets. The toilet technologies
investigated include wvault toilets, chemical toilets, water conserving
flush toilets with holding tanks, and electrical composting toilets.
Vault toilets would be pumped seasonally to prevent flood water con-
tamination of the lake.

No Action Alternative. This alternative provides no EPA funding
for wastewater treatment improvements. Any new construction, upgrading
or expansion would be at the expense and initiative of individual pro-
perty owners or Williams County.

KEY IMPACTS OF THE ALTERNATIVES

Surface Waters. None of the alternatives is anticipated to have a
significant impact on the overall water quality or trophic status of
Nettle Lake. Even if the current use of on-site systems were totally
eliminated, the lake would probably remain eutrophic because of the
large load of nutrients from upstream sources. The No Action alterna-
tive will continue to contribute nutrients to Nettle Lake, as well as
present a potential health hazard during flood events.
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Wildlife Habitat and Wetland Impacts. No significant short-term
or long-term impacts on endangered species should result from the con-
struction and operation of any of the alternatives. Minor construction
impacts would occur in wetland areas under the Facilities Plan Proposed
Action or EIS Alternatives 1, 2, 3, 4, and 5. No impact would result
from construction of EIS Alternatives 6, 7, 8, or the No Action alterna-
tive.

Population and Land Use. The Nettle Lake area has demonstrated
only limited development pressure for both seasonal and permanent resi-
dents. The Facilities Plan Proposed Action could result in an induced
population increase above the modest increase projected for baseline
conditions and the No Action alternative. This could result in only 10
additional acres of residential development. EIS Alternatives 1, 2, 3,
4, and 5 could induce 3.0 percent to 4.0 percent more population than
projected, whereas Alternatives 6, 7, and 8 would not induce additional
growth.

Floodplain Impacts. For any alternative, new growth will be re-
stricted by floodplain zoning. The No Action alternative will continue
the periodic nuisance and potential health impacts from existing flooded
privies. Centralized collection and treatment under EIS Alternatives 1
through 6 would not result in any floodplain impact. Potential impacts
from on-site treatment systems and privies under EIS Alternative 7 or 8
would be mitigated by seasonal pumping or temporary limitations on use.
Construction within the floodplain must occur to serve existing homes
under any of the EIS or Facilities Plan alternatives. None of these
alternatives would increase the probability of flooding. All alterna-
tives other than the No Action would provide the beneficial impact of
reducing public health and water quality problems.

Archaeology. The National Register archaeological site within the
planning area will not be affected by any alternative. Its presence

indicates the possible need to look for other potential sites in the
planning area, especially where larger areas of land will be disturbed.
USEPA will ensure compliance with all historic preservation require-
ments.

Economic Impacts. Annual user charges are estimated to range from
$376 a year for EIS Alternative 6 to $335 a year for the Facilities Plan
Proposed Action and $110 per year for EIS Alternative 8. User charges
are generally higher for the more centralized alternatives, the
Facilities Plan Proposed Action and EIS Alternatives 1, 2, 3, 4, and 5,
than they are for the decentralized alternatives, EIS Alternatives 7 and
8. EIS Alternative 6, while a decentralized approach, carries the
highest user charge due to the costs of collection lines. The propor-
tion of families that would face a financial burden ranges from a low of
20 to 25% (EIS Alternative 8) to a high of 40 to 45% (EIS Alternative
5). Displacement pressure is lowest under EIS Alternative 8 (10-15%)
and highest under the Facilities Plan Proposed Action as well as EIS
Alternatives 2, 4, 5, and 6 (20-25%).
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CHAPTER 1

INTRODUCTION

A. BACKGROUND

1. LOCATION

This Environmental Impact Statement (EIS) is being conducted on the
"Facilities Plan-~Nettle Lake Area, Williams County, Ohio, April 1976,"
with Addenda, which were submitted by the Williams County Commissioners
for Federal funding under Section 201 of the Clean Water Act of 1977,
P.L. 95-217. A preliminary environmental review of the facilities plan
and addenda by the United States Environmental Protection Agency (US
EPA) Region V indicated the possibility of significant environmental
impacts and led to the Agency's decision that an EIS is warranted. The
environmental issues raised in the US EPA's Notice of Intent to prepare
an EIS are discussed in Section I.B. below.

The planning area identified in the Facilities Plan is located in
Northwest Township, Williams County, Ohio (see Figures I-1 and I-2)
approximately 10 miles northwest of the town of Montpelier. Centered
around Nettle Lake, the Study Area is 1% square miles in area. Resi-
dential developments occupy 148 of the 870 acres of land in the Study
Area. The Proposed Service Area of this EIS is composed of all of those
residential developments and two campgrounds: Lazy Acres North, Lazy
Acres South, Lakeview/Eureka Beach, Shady Shore, Roanza Beach,
Crestwood, Camp DiClaire, and Shady Shore Camp (see Figure I-3). It is
identical with the areas proposed for service during Phase I of the
Facilities Plan, with the addition of Camp DiClaire and Shady Shore
Camp.

2. HISTORY OF THE CONSTRUCTION GRANT APPLICATION

The following is a list of significant events associated with
wastewater management in the Study Area and with the development of this
Environmental Impact Statement.

Apr 1, 1974 Ohio Environmental Protection Agency (OEPA) issues Na-
tional Pollutant Discharge Elimination System (NPDES)
Permit No. G746%AD to the Williams County Commissioners
for the proposed wastewater treatment facility for the
Study Area.

Sept 16, 1974 Williams County Commissioners enter into agreement with
Floyd G. Browne and Associates, Limited, Consulting Engi-
neer-Planner, for the preparation of a facilities plan
for wastewater disposal in the Study Area.

Nov 27, 1974 Ohio State Clearing House, Office of Budget and Manage-
ment, approves the Williams County Commissioners' project
information and recommends that they proceed with a Step
1 Grant application to the US Environmental Protection
Agency (US EPA).
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May

June 16, 1975

Aug

Dec

Mar

Apr

Apr

Jul

Oct

Mar

Jul

Oct

Dec

22, 1975

23, 1975
4, 1975

24, 1976
9, 1976

19, 1976
23, 1976
26, 1976
25, 1977
20, 1977
1, 1977

12, 1977

Williams County Commissioners receive Step 1 Grant of
$8,465 from US EPA.

Williams County Commissioners accept the Step 1 Grant.

Williams County Commissioners hold a Public’ Information
Meeting on the proposed facilities plan.

Williams County Commissioners hold a Public Hearing on
the proposed facilities plan.

Williams County Commissioners reply to the Hon. Thomas L.
Ashley, Member of Congress, concerning issues raised by
his constituents with respect to the development of the
proposed facilities plan and the plans for holding public
meetings and public hearings.

Ohio State Clearing House, Office of Budget and Manage-
ment, approves the Williams County Commissioners' project
notification information and recommends that they proceed
with a Step 2 Grant application to the US EPA.

Floyd G. Browne and Associates, Limited, submits the
Facilities Plan--Nettle Lake Area, Williams County, Ohio
to the Williams County Commissioners.

Maumee Valley Resource Conservation, Development & Plan-
ning Organization recommends that Williams County Commis-
sioners proceed with Step 2 Grant application to US EPA.

Floyd G. Browne and Associates, Limited, submits
"Addendum No. 1 to Facilities Plan--Nettle Lake Area,
Williams County, Ohio" to the Williams County Commis-
sioners in response to OEPA's interoffice memo dated 2
August 1976 concerning planned sewer-crossings of the
lake and wildlife habitats, existing privies, and related
issues.

Floyd G. Browne and Associates, Limited, submits Addendum
to Facilities Plan--Nettle Lake Area, Williams County,
Ohio" to the OEPA in response to the agency's interoffice
memo dated 18 January 1977 concerning on-site holding
facilities, energy requirements of proposed alternatives,
economic impacts, and short-term/long-term trade-offs.

US EPA Region V issues a Notice of Intent to prepare an
EIS on the Facilities Plan.

WAPORA, Inc., commences work on the EIS.
Representatives of US EPA Region V and WAPORA, Inc., meet

with Williams County Commissioners and the facility plan-
ners Floyd G. Browne and Associates, Limited.



Dec 12, 1977 First EIS Public Information and Participation Meeting

held by US EPA Region V at the Edon North West Elementary
School, Cooney, Ohio.

Aug 23, 1978 US EPA Region V issues EIS Newsletter citing the special
studies in progress in the Study Area and the preliminary
set of wastewater management alternatives.

June 1980 Second EIS newsletter discussing the study process and
alternatives under consideration.

Jul 28, 1980 Second public information and participation meeting held
at the Edon Northwest Elementary School, Cooney, Ohio.

3. FACILITIES PLAN

Discussion in this section is limited entirely to summarizing the
main features of the "Facilities Plan -- Nettle Lake Area, Williams
County, Ohio" (April 1976) prepared for the Williams County Commis-
sioners by Floyd G. Browne and Associates, Limited. It should be noted
that the conclusions reached in the Facilities Plan and summarized in
this section are not those reached in this EIS.

a. Existing Wastewater Treatment Facilities

The Study Area has no central wastewater collection and treatment
system. It is served entirely by individual systems, which include
privies, septic tanks, home aeration systems, and leaching fields. Some

individual treatment units are suspected of discharging directly into
the lake.

b. Existing Problems

The Facilities Plan cites the following as demonstrating a need for
action:

o Reports from the Williams County Health Department of malfunc-
tioning on-lot wastewater treatment facilities

o Complaints by residents of untreated sanitary wastes entering
the lake.

It also states:

"Many filter and leaching beds in the area have become filled;
the effluent often ponds on top of the ground and then drains di-
rectly to the lake or to drainage ditches which lead to the lake.
During late winter and spring when the lake surface is at a higher
elevation than normal, this ponded effluent mixes directly with
lake water. Because of the soil limitations, the platted lots are

not large enough for proper on-lot septic tank treatment facili-
ties."



Consequently, the OEPA issued NPDES Permit No. G746*AD (see Appen-
dix A-VI) to the Williams County Commissioners, who agreed to prepare a
plan in compliance with the permit.

c. Facilities Plan Alternatives and Proposed Action

The Facilities Plan considered three alternative types of sewer
systems and seven treatment alternatives. These alternatives ranged
from the use of holding tanks and on-site systems to centralized treat-
ment facilities.

Design Parameters. The following is a summary of the main design
parameters used in the Facilities Plan:

o Design Period. The twenty-year period 1980-2000.

o Population Projection. The Study Area's population was consi-
dered in two categories, winter and summer. The following de-
sign populations were used:

1980 2000
Winter 130 250
Summer 750 1250

The projections were based on the current number of persons
per residence (2.2) in the Study Area and the anticipated
development potential of the platted areas, which would result
in growth from the existing 300 residences to 560 during the
20-year design period.

o Waste Flows. Waste flows were based on average per capita
flow of 50 gallons per capita per day (gpcd) for both winter
and summer populations throughout the design period. The
design maximum flows were based on OEPA criteria. Following
is a summary of the Facilities Plan's design flows for the

year 2000:
Average Flow (mgd) Maximum Flow (mgd)
Winter 0.025 0.077
Summer 0.125 0.420
Alternatives. Sewer system alternatives considered in the Facili-

ties Plan were: (1) conventional gravity system with 1ift stations and
force mains, (2) low pressure sewers with grinder pumps, and (3) vacuum
sewers. Alternatives 1 and 3 were found to have similar total annual
costs (capital plus operation and maintenance costs), which in both
cases wWere less than that of Alternative 2. The conventional gravity
system was, however, selected because of the probable yearly increases

in O&M costs of the vacuum system and the limited experience with the
use of such systems.



Treatment system alternatives considered were:

Alternative A -- Aerated Waste Stabilization Lagoon
Alternative B -- Controlled Discharge Photosynthetic Pond
Alternative C -- Extended Aeration Package Plant
Alternative D -- On-site Treatment Facilities

Alternative E -~ Modified Oxidation Ditch

Alternative F -- On-site Holding Facilities

Alternative G -- Liquid Disposal on Land.

Based on economics, aesthetics, operation, and compatibility with waste-
water flows, Alternative A, the aerated waste stabilization lagoon, was
selected as the most cost-effective solution. On-site systems were re-
jected as being incapable of meeting the NPDES requirements. Holding
facilities were rejected because of high annual costs, while land appli-

cation was rejected on the grounds that suitable soils were not avail-
able.

Facilities Plan Proposed Action. The Facilities Plan Proposed
Action consists of a centralized conventional gravity/force main collec-
tion system with an aerated waste stabilization lagoon located east of
the lake. Effluent discharge is to Nettle Creek downstream of the lake.

The original layout for the collection system routed a force main
across the lake from a point where Nettle Creek enters Nettle Lake on
its western shore. In response to comments by OEPA, the Facilities Plan
Proposed Action was modified by Addendum No. 1 to eliminate the lake
crossing and to make other related changes in the collection system.

The final layout of the Facilities Plan Proposed Action is shown in
Figure I-4.

The total project cost (in 1976 dollars) was estimated at $1.673
million, of which the cost of sewers accounted for $1.253 million or
75%. The total annual cost was estimated at $167,000.

B. ISSUES OF THIS EIS

The US EPA's review of the Facilities Plan led to the Agency's
issuing of a Notice of Intent on 20 July 1977 to prepare an Environ-
mental Impact Statement. The issues set forth in that Notice are as
follows:

1. Population and Sizing. About 110 permanent and 550 seasonal

residents now live in the Study Area. The applicant's year
2000 projections foresee 250 permanent and 1000 seasonal resi-
dents. U.S. Census Bureau figures and P-25 population esti-

mates show an essentially static permanent population in North-
west Township: 924 in 1960, 914 in 1970, and 934 in 1973. Com-
mercial atlases for 1968 and 1977 show no summer population
increases for the unincorporated area of Nettle Lake: 250 sum-
mer residents in both years with an increase in the permanent
population from 60 to 100.
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2. Secondary Impacts and Induced Growth. The Facilities Plan and
public hearing transcript state that the population projections
assume increased growth rates caused by the availability of
sewer service for new housing developments. This increased
population will place additional demands on local community
services. Increased development may impact the quality of the
lake and surrounding natural areas, as well.

3. Cost-Effectiveness and Socioeconomic Impact. Present Phase 1
capital costs are estimated at $1.6 million, a $1818 cost per
capita of present summer population and $960 per capita of year
2000 summer population. Grant-eligible capital costs will be
covered by 75 percent Federal funding. Each resident will be
charged about §16.00 per month for sewer service. The user
will also be responsible for any tap-in fee or sewer assess-
ment, the costs of a house lateral line, septic tank disconnec-
tion, and (in the case of some privy-equipped homes) installa-
tion of indoor plumbing and a central water supply. Even if
spread out over an extended period of time, these costs may be
a significant burden for retired persons or those owning a
modest summer home. This may result in displacement of exist-
ing residents, many of whom live in mobile homes. Low cost
system alternatives must be thoroughly examined.

4. Wildlife Habitat and Wetlands Impact. The Facilities Plan
states the Nettle Lake area provides habitat for five State-
listed endangered species, according to the Ohio Department of
Natural Resources. These include two birds (King Rail and Up-
land Sandpiper), one snake (Northern Copperbelly), and two
fishes (Iowa Darter and Lake Chubsucker). The Facilities Plan
contains no specific discussion of the location of these habi-
tats. A grouping of several species that are considered rare
within the State would constitute an area of special scientific
interest.

Several wetlands areas surround the lake. Increased develop-
ment may alter the character of the wetlands, and additional
groundwater pumping by an expanded population may lower wet-
lands levels and affect Nettle Lake itself, one of the few
natural lakes in Ohio. The project's biological and hydrologic
impacts appear environmentally significant.

C. NATIONAL PERSPECTIVE ON THE RURAL SEWERING PROBLEM

The EIS issues discussed above are not unique to the proposed plan
for wastewater management in the Nettle Lake Study Area. They are
typical of concerns raised by a large number of wastewater projects for
rural and developing communities that have been submitted to US EPA for
funding. The scope of the problem has grown in the last few years as
controversy has mounted over the high costs and possible impacts of pro-
viding conventional sewerage facilities to small communities across the
country.

10



1. SOCIOECONOMICS

To assess the cost burden that many proposed wastewater collection
projects would impose on small communities and the reasons for it, US
EPA studied over 250 pending facilities plans from 49 states for com-
munities under 50,000 population (Dearth, 1977). US EPA found that even
with substantial State and Federal construction grants, the costs of
conventional sewering are sometimes beyond the means of families in
rural and semi-rural areas. This was particularly true when the newly
proposed facilities would result in annual user charges of more than
$200 per household.

The Federal Government has developed criteria to identify high-cost
wastewater facilities projects (The White House Rural Development Initi-
atives, 1978). Projects place a financial burden on rural community
users when annual user charges {(debt service plus operation and main-
tenance) would exceed:

o 1.5% of median household incomes less than $6,000;
o 2.0% of median household incomes between $6,000 and $10,000; or
o 2.5% of median household incomes over $10,000.

Annual user charges exceeding these criteria would materially affect the
households' standard of living. Federal agencies involved in funding
wastewater facilities will work with the community to lower project
costs through change in the project's scope or design. If the project's
scope or design is not changed, the agencies will work with the com-
munity until that community is clearly aware of the financial impacts of
undertaking the high-cost project.

The collection system is chiefly responsible for the high costs of
conventional sewerage facilities for small communities. Typically, 80%
or more of the total capital cost for newly serviced rural areas is
spent for collection systems. Figure I-5 indicates that costs per resi-
dence for gravity sewers increase exponentially as population density
decreases. Primary factors contributing to this relationship are:

o Greater length of sewer pipe per dwelling in lower-density
areas;

o More problems with grade, resulting in more 1lift stations or
excessively deep sewers;

o Regulations or criteria setting eight inches as the smallest
allowable sewer pipe diameter; and

o Inability of small communities to spread capital costs among
larger, previously sewered populations.

In addition to the comparatively high costs of sewers, facilities
were sometimes found to be more expensive than necessary due to:

11
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o Oversophistication in design, with accompanying high chemical
usage, large energy requirements, and costly maintenance and
operator expense, when simpler methods would do.

o Use of expensive construction materials such as non-locally pro-
duced brick-and-block and terrazzo when a steel prefab and con-
crete would do.

o Abandonment of existing treatment works without economic justi-
fication.

2. SECONDARY IMPACTS

Installation of centralized collection and treatment systems in
previously unsewered areas can dramatically affect development and,
thus, the economy and environment of rural communities. These effects
may be desirable, or they may substantially offset community objectives
for water resource improvement, land use planning and environmental pro-
tection.

In broad terms, community potential for recreational, residential,
industrial, commercial, or institutional development is determined by
economic factors such as land availability, capital, and natural re-
sources. However, fulfillment of this potential can be limited by the
lack of facilities or services (called "infrastructural elements'), such
as water supply, sewerage, and transportation. If a missing element of
infrastructure is provided, it may induce development of one type or
another depending upon prevailing local economic factors. Such develop-
ment is termed "induced growth."

Induced growth is usually unplanned and may conflict with existing
or planned development. The effects of such conflicts are termed
"secondary impacts," as are the impacts of induced growth on existing
water resources, land use, air quality, cultural resources, aesthetic
features, and environmentally sensitive areas.

Secondary impacts of new wastewater facilities can be beneficial.
For example, diversification of the local employment base may be pos-
sible only when sufficient wastewater collection and treatment capacity
is provided for commercial or industrial development. On the other
hand, new commercial or industrial development sometimes may not be com-
patible with existing recreational or agricultural interests. Resi-
dential development accompanying expansion of the employment base may
take place on prime agricultural land, steep slopes, or wetlands, or may
otherwise infringe on valued natural features.

3. THE NEED FOR MANAGEMENT OF DECENTRALIZED ALTERNATIVE
SYSTEMS

One alternative to expensive centralized sewer systems in rural
areas is a decentralized wastewater management system. Both engineering
and management are integral parts of such a system, and 'decentralized
alternatives," as used in this EIS, incorporate both engineering and
management elements.

13



Briefly, the engineering element consists of the use of existing
and new on-site systems, rehabilitation or replacement of those systems
where necessary, and construction of small-scale off-site systems where
existing on-site systems are not acceptable. The management element
consists of continuing supervision for the systems' installation, main-
tenance, and rehabilitation, and of appropriate monitoring of the syst-
ems' environmental impacts.

While other factors such as so0il characteristics, groundwater
hydrology, and lot configurations, are highly important, adequate man-
agement may be critical to the success of decentralized alternatives in
many communities. Similarly, lack of adequate management undoubtedly
contributed to past failures of many on-site wastewater facilities, and
therefore to the lack of trust in them by local public health officials
and consulting engineers.

Historically, State and local health officials were not empowered
even to regulate installation of on-site systems until after World War
ITI. They usually acted in only an advisory capacity. As the conse-
quences of unregulated use of septic tank-soil absorption systems became
apparent in the 1950's and 1960's, health officials were granted new
authority. Presently most health officials have authority for permit-
ting and inspecting or denying new installations, and they can require
renovation and replacement of on-site systems. However, their role in
the operation and maintenance of on-site systems remains largely advi-
sory. They seldom have either a budget or the authority to inspect or
monitor existing systems.

In the 1970's, the Congress recognized the need for continuing
supervision and monitoring of on-site systems as demonstrated in the
1977 Clean Water Act. This encouragement of the maintenance of on-site
systems includes, where eligible, 85% Federal funding for such things as
a septage pumping truck. Now, US EPA regulations implementing the Act
require that an applicant must meet the following requirements before a
construction grant for on-site systems may be made:

o Certify that it will be responsible for properly installing,
operating, and maintaining the funded systems;

o Establish a comprehensive program for regulation and inspection
of on-site systems that will include periodic testing of exist-
ing potable water wells, and, where a substantial number of on-
site systems exists, more extensive monitoring of aquifers;

o Obtain assurance of unlimited access to each individual system
at all reasonable times for inspection, monitoring, construc-
tion, maintenance, operation, rehabilitation, and replacement.

In some cases, implementation of these requirements by municipali-
ties may be hindered by lack of State enabling legislation for small
waste flows management districts and by lack of adequately trained man-
power. The municipality may have no control over the former and be at a
disadvantage because of the latter. Section 1III.E discusses other
implementation factors over which municipalities should have control.

14



4. RELATIONSHIP TO OTHER EISs PREPARED BY US EPA REGION V
US EPA Region V is preparing six other Environmental Impact State-
ments, similar in scope and in conditions to this one. The seven facil-
ities planning areas generally share the following characteristics
(Sutfin, 1977):
o Lakeshore development in rural areas;

o Relatively low population densities;

o Substantial proportions of seasonal residents generating sewage
during perhaps a third of the year;

o High costs for their proposed plant sizes and populations
served;

o Proposed actions including construction of sewers completely
around lakes that are only partially developed.

The degree to which these characteristics are evident in the seven Study
Areas varies, thus providing a range of conditions to be evaluated. The
six other facilities planning areas for which individual EISs are being
prepared are:

o Crystal Lake, Benzie County, Michigan

o Green Lake, Kandiyohi County, Minnesota

o Salem Township, Kenosha County, Wisconsin

o

Crooked/Pickerel Lakes, Emmet County, Michigan
o Steuben Lakes, Steuben County, Indiana
o Otter Tail Lake, Otter Tail County, Minnesota.

In addition to the seven individual EISs, a generic EIS is being
prepared, synthesizing findings and processes developed in the indi-
vidual projects. On the basis of findings and planning methodologies
developed during the individual EIS's, a systematic approach to planning
rural wastewater facilities will be developed to serve as a planning

guide for rural lake communities. Specific goals of the generic EIS
will be to:

o Suggest working criteria for recognition of problematic sewering
projects;

o Recommend specific, 1low-cost treatment alternatives to be
examined;

o Recommend items of information to be included in future facil-
ities plans for rural lake areas; and

15



o Develop a comprehensive overview of the process of rural lake-
shore development and the impacts of sewering on it.

D. PURPOSE AND APPROACH OF THE EIS AND CRITERIA FOR
EVALUATION OF ALTERNATIVES

1. PURPOSE

US EPA both reviews and approves funding for wastewater treatment
facilities under Section 201 of the Clean Water Act. Federal funding
covers 75% of the eligible costs for the planning, design, and construc-
tion of eligible facilities. In special instances 85% Federal funding
is provided for innovative or alternative systems (see Section V.E.2a).

This EIS documents US EPA's review and analysis of the application
for EPA Step 2 funding of the Facilities Plan Proposed Action. Based
upon this review, the Agency will take one of several actions:

o Approve the Facilities Plan and Step 2 grant application,
possibly with recommendations for design changes and/or measures
to mitigate impacts of the Facilities Plan Proposed Action;

o With the applicant's and State's concurrence, approve Step 2
funding for a cost-effective alternative to the Facilities Plan
Proposed Action;

o Return the application with recommendations for additional Step
1 analysis; or

o Reject the grant application.

The review and analysis focused on the issues identified in Section
I1.B., and were conducted with an awareness of the more general consi-
derations of rural sewering problems discussed in Section I.C. Major
emphasis has been placed on developing and evaluating alternative waste-
water management approaches to be compared with the Facilities Plan
Proposed Action.

2. APPROACH

The review and analysis reported in this EIS included a series of
tasks, undertaken in approximately the following sequence:

a. Review of Available Data
Facilities Plan data and other sources were reviewed for applica-

bility in development and/or evaluation of the Proposed Action and of

the new EIS alternatives. The EIS reference list includes these
sources.
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b. Documentation of Need for Action

The need for action had not been clearly established in the Facil-
ities Plan. Since the completion of the Facilities Plan, the require-
ments for needs documentation have been made more stringent. New tech-
nologies, such as septic snooper surveys, have also become available.
The effects of the existing systems on surface waters, groundwater, and
public health had not been clearly documented. Because determination of
eligibility for Federal funding of a substantial portion of the Facili-
ties Plan Proposed Action will be based on the documentation of these
effects, several supplemental studies were conducted:

o An aerial survey of septic tank system malfunctions using low-
altitude color and infrared photography by US EPA's Environ-
mental Monitoring and Support Laboratory (EMSL);

o An environmental analysis and resource inventory of the Study
Area using low-altitude color and infrared photography by EMSL;

o An estimation of the existing nutrient budget and empirical
modeling of the eutrophication status of Nettle Lake;

o A "Septic Snooper"* survey to locate and sample septic tank
leachate plumes entering Nettle Lake from nearby on-site sys-
tems; and

o A sanitary survey to evaluate usage, design, and condition of
on~-site systems.

The results of these needs documentation studies have been used in the
development of alternatives and form the basis for necessary refinements
in the determination of the eligibility of sewers for Federal funding.

c. Segment Analysis

As a basis for revised population projections and for development
of alternatives, the Proposed Service Area was divided into a number of
segments. The number of dwellings in each segment was counted from
black and white aerial photographs. Available information on soils,
depth of groundwater, water quality problems, environmentally sensitive
areas, and land use capabilities was tabulated for each segment and the
tabulations used to make preliminary estimates of the need for off-site
wastewater disposal.

d. Review of Wastewater Design Flows
Available population projéctions were revised on the basis of the
segment house counts. New US EPA guidelines for estimating design

wastewater flows were then used to revise the wastewater flow projec-
tions for the year 2000.
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e. Development of Alternatives

First, technologies that might potentially reduce project costs or
minimize adverse impacts while still solving existing problems were
examined. Four categories of alternative technologies--flow reduction,
low-cost sewers, decentralization, and land application--were considered
according to their functions in a wastewater management system (collec-
tion, treatment, etc.). Next, several specific areawide alternatives
were developed, combining the alternative technologies into complete
wastewater management systems that would serve the Proposed Service
Area. Chapter III describes the technologies reviewed. Chapter IV pre-
sents the areawide alternatives.

f. Estimation of Costs of Alternatives

To assure cost comparability between the Facilities Plan Proposed
Action and the EIS alternatives, all alternatives were designed to serve
a fixed design-year population. Total present worth* and local user
charge estimates were based upon unit costs listed in a separate engi-
neering report (Arthur Beard Engineers, Inc., 1978).

g. Evaluation of Alternatives

The new alternatives were developed with a knowledge of the local
environmental setting and with the understanding that they will be eval-
uated with respect to criteria from several disciplines. Section I.D.3
below lists the general criteria for evaluating both the Facilities Plan
Proposed Action and the EIS alternatives.

3. MAJOR CRITERIA FOR EVALUATION OF ALTERNATIVES

While the high cost of sewering rural communities is a primary rea-
son to examine alternative approaches to wastewater management, cost is
not the only criterion. Evaluation of trade-offs between cost and
significant impacts is also essential. The various criteria are dis-
cussed below.

a. Cost

With some exceptions for innovative technologies, US EPA construc-
tion grants regulations allow funding of only the most cost-effective
alternative. In accordance with those regulations, cost-effectiveness
has been measured here by the net present worth of capital costs for
facilities needed immediately, capital costs for facilities required
during the 20-year planning period, operation and maintenance costs for
all wastewater facilities, and the salvage value of facilities expected
to be in service at the end of the planning period. These costs are
balanced with significant adverse non-monetary effects such as environ-
mental or social drawbacks. If these drawbacks are overriding, the
least expensive waste treatment alternative may be rejected.

The interest rate used for discounting future costs to present
worth is that established by the Water Resources Council at-6 5/8% for
1978. The differentiation between public and private costs is not a
consideration of the cost-effectiveness analysis, as required by the US
EPA construction grants regulations.
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A sewer district recovers operation, maintenance, and local debt
retirement costs through periodic sewage bills or residential user
charges. Some homeowners might also incur costs that they would have to
pay directly to contractors. Installation of gravity sewers on private
land and indoor plumbing in houses now served by privies are not
eligible for Federal funding and are seldom financed by municipalities.

The local economic impacts of new wastewater facilities would be
felt largely through user charges and whatever private costs might be
incurred. To provide an index to the homeowner's cost for various
alternatives, their local public costs (debt service plus O&M) are
determined for the first year of operation and added to the amortized
(6~7/8%, 30 years) costs for all private expenditures in the community.
This "1980 Average Annual User Charge" provides a single homeowner's
costs to be used in determining economic impacts for each system alter-
native.

b. Significant Environmental and Socioeconomic Impacts

The system selected for the Proposed Service Area will impact on
environmental and socioeconomic resources within the Study Area, the
major issues of this EIS (see Section I.B.). These include: Surface
water quality impacts, groundwater impacts, population and land use
impacts, including infringement on environmentally sensitive areas, and
economic impacts.

c. Reliability

Reliability criteria for the alternatives include both ability to
remedy existing water quality problems and prospects of protecting water
quality in the future. The first criterion was applied in the analysis
of surface and groundwater impacts of the alternatives presented in
Chapter V. That analysis assumed that the collection, treatment, and
disposal units of each alternative would operate effectively as de-
signed. The second criterion recognizes that all structural,
mechanical, and electrical facilities are subject to failure. Types of
possible failure and appropriate remedies and preventive measures were
reviewed for selected components of the alternatives.

d. Flexibility

The ability of an alternative to accommodate increasing wastewater
flows from future development is referred to here as its flexibility.
To demonstrate the relative levels of investment for different alterna-
tives, all were designed and costed to provide service for the same pop-
ulation--the design year population projected in Chapter II. However,
such factors as the amount of land developable using on-lot systems or
ability to increase the capacity of a treatment plant might signifi-
cantly affect future Study Area development. Chapter III discusses the
capability of the alternatives to accommodate increased wastewater
flows. Chapter V predicts the effects of the alternatives' flexibility
on population growth.
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CHAPTER 1I1I

ENVIRONMENTAL SETTING

A. INTRODUCTION

Nettle Lake, one of the few natural lakes in the State of Ohio, was
formed by action of the last retreating continental glacier that ex-
tended into North America. High concentrations of organic material give
Nettle Lake a very murky appearance. The abundance of cattails, bul-
rushes, reeds, sedges, and grasses around the lakeshore is seen as an
indication of natural plant succession in the eutrophication process
(EMSL, 1978). Agriculture is the predominant form of land use in the
drainage basin. The main crops are corn, soybeans, and wheat, which are

grown in fields that are artificially drained by subsurface tile sys-
tems.

Permanent or year-round inhabitants of the Study Area are con-
siderably outnumbered by seasonal inhabitants at the lake. Typical
permanent residents are families on modest incomes living in dwellings
ranging from mobile homes to two-story wooden buildings. The seasonal
residents generally maintain summer-type cottages. For domestic waste
disposal the community relies mainly on septic-tank soil absorption
systems (ST/SAS) and on-site pit privies. The clayey soils found
throughout most of the Study Area are not well suited for standard

effluent drain fields because of poor permeability and seasonal flood-
ing.

Indian burial mounds of the prehistoric Hopewell tribe that in-
habited Ohio approximately 2000 years ago are located northwest of the
lake. The Williams County Historical Society owns and maintains the
site--the Study Area's only known site of archaeological significance--
as a public park.

B. PHYSICAL SETTING

1. PHYSIOGRAPHY

The topography of the Study Area is characterized by gently rolling
hills with changes in elevation never exceeding 100 feet (see Figure
11-1). The highest elevations, 1000 feet above mean sea level (msl),
are found in the south and southwest of the area, while the lowest, of
approximately 900 feet msl, surround the lake. The land surface is
generally flat in the immediate vicinity of the lake, becoming hilly
with distance from the lake. Slopes steeper than 15% are found in very
few areas, mainly northeast and southwest of the lake, as indicated in
Figure II-1.

21



LEGEND

SLOPES GREATER THAN 157

NOTE: 10' CONTOUR INTERVAL

NORTH

FEET
)
2000

O~

Source: USGS 1961

FIGURE II-1

NETTLE LAKE:

22

TOPOGRAPY Y




2. GEOLOGY
a. Surficial Geology

The Nettle Lake Study Area is blanketed by unconsolidated glacial
material, deposited during the Pleistocene period, 10 to 60 thousand
years ago. These end moraine deposits were left by the last recession
of the continental glacier that once covered North America. Clayey
glacial till predominates throughout the area.

The specific thickness of glacial material within the Study Area is
not known. However, average sediment thickness overlying bedrock within
Williams County is approximately 75 to 250 feet (USDA-SCS, 1978).
Glacial deposits within the Study Area are illustrated in Figure II-2.
The legend provides a key to the location of the deposits, specific
composition, and associated geologic formations.

b. Bedrock Geology

The Williams County Study Area is principally underlain by the
Coldwater Shale Member (also referred to as the Cuyahoga Member) of the
Mississippian Formation. Average thickness of the formation is about
300 to 400 feet (USDA-SCS, 1978). The general bedrock stratigraphy of
southwest Michigan, northwest Ohio (Williams County), and northeast
Indiana is shown in Figure II-3.

3. SOILS

a. General

The soils in the Nettle Lake Study Area have been formed predomi-
nantly in clay loam material underlain with limey loam glacial till.
Two major associations have been identified in the Study Area (Stone and
Powell, 1975):

1. Blount, Loam Substratum Phase-Glynwood, Loam Substratum Phase
soils, found in the southeastern half of the area, are poorly
drained and occupy level or gently sloping land. Wetness
resulting from seasonal high water table and clayey subsoils is
a severe limitation of this soil for many engineering purposes.

2. Glynwood, Loam Substratum Phase-Spinks-Haney soils are found in
the northwestern half of the area. These soils are moderately
well drained and occur in gently sloping to moderately steep
areas. The well drained Spinks soils are underlain by sand and
gravel; the Haney soils are formed in deep sandy and loamy
deposits.

b. Suitability for Septic Tank Soil Absorption Fields
Three main factors determine soil suitability for standard on-site
absorption systems, according to the criteria of the National Coopera-

tive Soil Survey, which have been adopted by the Ohio Sanitary Code.
These are:
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2290 STLT, SAND & GRAVEL (Mostly alluvium, but includes

some colluvial and paludal deposits.)

%MUCK, PEAT & MARL (Paludal and lucustrine deposits.)

- SAND & SOME SILT (Dune deposits.)

GRAVEL, SAND & SILT (Outwash valley train deposits.)

[]]]mm]]m GRAVEL, SAND & SILT (Outwash plain deposits.)

GRAVEL, SAND & SOME SILT (Ice contact stratified

drift in kames and kame moraines.)

1 TILL (Includes some ice contact stratified drift,
mainly ground moraine deposits.)

[::::::] TILL (Includes some ice contact stratified drift,
mainly end moraine deposits.)

Source: Johnson and Keller 1972
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MARSHALL SANDSTONE (Varicolored micaceous sandstone)

COLDWATER SHALE (Mostly gray shale Cuyahoga Formation
in Ohio)

SUNBURY AND ELLSWORTH SHALES (Green shale with black
shale in upper and lower parts. Includes Berea
Sandstone and Bedford Shale in Ohio.)

ANTRIM SHALE (Black shale with gray shale and lime-
stone in lower part. Ohio Shale and upper part
of Traverse Group in Ohio.)

TRAVERSE AND DETROIT RIVER FORMATIONS (Mostiy lime~
stone and dolomite. Major part of Traverse Group
and Dundee Limestone and Detroit River Group in
Ohio.)

SALTNA FORMATION (Limestone and dolomite. Salina
Group in Ohio.)

WABASH FORMATION (Dolomite, cherty limestcne, and
some shale.)
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o A minimum soil percolation rate of at least 1 inch per hour has
been established.

o The seasonal water table must not be shallower than 6 feet, and
the area must not be subject to seasonal wetness, ponding of
water, or periodic flooding during any part of the year.

o Steep slope gradient is limited to 15%.

Percolation rates within the Study Area are mainly influenced by
the clay (and silt) content of the loamy soils and in most of the area
are very low. Clayey soil materials do not transmit water very readily
because they are very fine and flat and lack sizeable, continuous pores
through which water may flow. Clays mixed with the otherwise permeable
sands and gravels tend to fill the relatively large pores of the latter
granular materials and thus restrict flow through them. Therefore, the
more clayey the loam, the lower is its percolation rate. Percolation
rates through clay soils are usually so low that these soils are termed
impermeable.

High water table and severe wetness are grouped together here
because they are interrelated in the Study Area. Available information
indicates that the depths to the artesian®* groundwater aquifer (i.e.,
the aquifer is confined by a thick clay layer) generally exceeded 30
feet throughout the Study Area (see Section C.2.a). The observed high
water tables are in effect (1) soil water® levels in clayey soils with
such low permeabilities that water is trapped in them, or (2) perched*
water tables in thin permeable soils overlying impermeable clays and
clayey materials. Where either of these occurs in low areas and depres-
sions, soils exhibit severe wetness, ponding of water, and periodic
flooding that make them unsuitable for on-site disposal systems.

The steepness of land slopes is a criterion because steep slopes
increase the depths required for sewers and adversely affect the direc-
tion and rate of surface drainage, the control of erosion and sedimenta-
tion, and the method of draining fixtures or appliances located in base-
ments. Sections of the Study Area with slopes greater than 15% may be
seen in Figure II-1 to be very limited.

Figure 1I-4, which reflects all the above factors, shows areas
whose soils exhibit severe 1limitations for standard soil-dependent
on-site systems and which, therefore, should be used for that purpose
only after detailed site evaluation or documented satisfactory per-
formance of previously installed systems. The remaining areas, which
exhibit slight to moderate limitations, generally satisfy the above
criteria for soil suitability and may be used for soil absorption sys-
tems with normal site evaluation procedures.

As the so0il suitability map shows, with few exceptions, the soils
immediately surrounding the lake and to its east and south exhibit
severe limitations for standard wastewater absorption systems. These
soils are mainly the Blount 1loam, Digby loam, Pewamo locam, Glynwood
loam, and Carlisle muck. They are deep, very poorly drained, nearly
level and medium- to fine-textured with very high seasonal water table
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(%3 to 1% feet below the surface) and very low to low permeability (0.06
to 0.6 inches per minute). These soils in many cases also exhibit a
high shrink-swell potential, which is another undesirable characteris-
tic. It is seen that all development in the Study Area to the south of
the lake and most of it west of the lake are located on these soils.

In the northern and western portions of the Study Area, and extend-
ing westward out of the area, Spinks sand, Haney-Rawson sandy loams, and
Boyer loamy sands and gravelly loamy sands can be found in relative
abundance. These soils are moderately well drained, with a permeability
of more than 6 inches per hour and a depth to the seasonal high water
table of 6 feet or more. The sandy loams range in permeability from 0.6
to 2.0 inches per hour and depth to seasonal high water ranges from 1%
to more than 6 feet. Soils with these characteristics, particularly the
Spinks sand, the Boyer loamy sands and gravelly loam sands are generally
suitable for on-site systems. The temporary high water tables of the
sandy loams may be compensated for through design features such as
elevated sand mound treatment systems.

In summary, suitable soils for wastewater treatment by soil absorp-
tion systems are located in the northern and western sections of the
Study Area. With the main exception of the northeastern lakeshore, all
existing development within the Study Area is located on soils rated as
unsuitable for standard on-site wastewater treatment systems.

c. Suitability for Land Application

The physical and hydraulic properties of soils required for effec-
tive land treatment of wastewaters 