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EXECUTIVE SUMMARY
( ) Draft Supplemental Eanvironmental Impact Statement
(X) Final Supplemeantal Environmental Impact Statement
U.S. Environmental Protection Agency, Region V
230 South Dearborn Street

Chicago, IL 60604

1. NAME OF ACTION

Administrative (X)
Legislative ()

2. LEGAL BASIS FOR ACTION

N\

The U.S. Environmental Protection Agency (EPA) is the administering

agency for a major federal environmental program, provided for by Title II of
the Clean Water Act, entitled "Grants for Construction of Treatment Works."
This program allows the EPA administrator to provide financial aid to any
state, municipality, intermunicipal agency, or interstate agency for the
construction of publicly owned water pollution control facilities. The
program encourages reduction of point sources of water pollution and

improvement of water quality.

The EPA's granting of funds for a water pollution control facility
requires a review to comply with the National Eanvironmental Policy Act (NEPA)
and may require an environmental impact statement (EIS). Each proposed water
pollution control facility is evaluated on a case-by-case basis by the
appropriate EPA regional office to determine whether the proposed facility is
expected to have significant environmental effects. This review is utilized
in determining whether the proposal appears to be a cost-effective solution to

area water quality problems.

Given that the Columbus project involved; 1) substantial changes in the
proposed action and possible significant environmental impacts associated with
those changes; and 2) new information which raises substantial concerns not

addressed in the original EIS, it was reasonable and prudent for USEPA to




proceed with the preparation of a supplemental EIS in accordance with 40 CFR

1502.9(¢c).

3. PURPOSE AND NEED FOR PROJECT

The city of Columbus, owns and operates two major wastewater treatment
facilities. The Jackson Pike WWTP is located in southwest Columbus. The
Southerly WWTP is located approximately 8 miles south of downtown Columbus.
Both of these plants discharge to the Scioto River and will require upgrading
to ensure compliance with revised National Pollutant Discharge Elimination
System (NPDES) permits.

Original NPDES permits for Jackson Pike and Southerly set effluent” ~
limitations of 30 mg/l (30-day average) for five~day carbonaceous biochemical
oxygen demand (CBODg) and total suspended solids (TSS). In 1985, the yPDES
permits for both plants were revised. Tables 1 and 2 present the effluent
standards of the revised permits. The limits vary on a seasonal bﬁéis. CBODg
and TSS limits are more stringent and standards for ammonia and qjssolved
oxygen have been added to the permits. The plants are required/to be in
compliance with these final effluent limits by July 1, 1988, ,Until that time,
the Jackson Pike and Southerly plants are operating under interim limits of

25 mg/l for CBODg and 30 mg/l for TSS.

4, PROJECT HISTORY

In 1976, the city of Columbus prepared the Columbus Metropolitan
Facilities Plan for wastewater management up to the year 1995, The 1976
facilities plan coﬁcluded that the cost-effective solution to improved
wastewater treatment was rehabilitation and expansion of both the Jackson Pike

and Southerly WWTPs.

After reviewing the original facilities plan, the USEPA initiated
preparation of an EIS on the 1976 facilities plan. The EIS, when completed in

1979, contained recommendations for wet stream treatment and solids handling




TABLE 1. NPDES FINAL EFFLUENT LIMITS
JACKSON PIKE WWTP

CONCENTRATION
SUMMER WINTER MAY

PARAMETER (30-day/7-day) (30-day/7-day) (30-day/7-day)
Suspended Solids 16.0/24.0 30.0/45.0 26.0/39.0

(mg/1)

(mg/1)
Ammonia 1.0/1.5 5.0/7.5 2.5/3.75

(mg/1)
Fecal Coliform 1000/2000 - -

(count/100 ml)

The Dissolved Oxygen shall be maintained at a level of not less than 7.0 mg/l
and shall be monitored continuously and the lowest value reported daily.

The Chlorine Residual shall be maintained at a level not to exceed 19 ug/l and
shall be monitored continuously and the highest value reported daily (summer
only).

Source: OEPA Permit No. 4PF00000*GD
Summer = June - October
Winter = November - April
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TABLE 2., NPDES FINAL EFFLUENT LIMITS
SOUTHERLY WWT?

CONCENTRATION
SUMMER WINTER MAY

PARAMETER (30-day/7-day) (30~-day/7~day) (30-day/7-day)
Suspended Solids 16.0/24.0 30.0/45.0 26.0/39.0

(mg/1)

(mg/1)
Ammonia 1.0/1.5 5.0/7.5 2.0/3.0

(mg/1)
Fecal Coliform 1000/2000 - -

(count/100 ml)

The Dissolved Oxygen shall be maintained at a level of not less than 7,0 mg/l
and shall be monitored continuously and the lowest value reported daily.

The Chlorine Residual shall be maintained at a level not to exceed 26 ug/l and
shall be monitored continuously and the highest value reported daily (summer

only).

Source: OEPA Permit Wo. 4PFO00QL1*HD
Summer = June - October
Winter = November - April
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that differed from the recommendations of the original facilities plan. The
differences in wet stream treatment recommendations were due to process
selection, reliability, and design criteria differences. With regard to
solids handling, the EIS differed from the original facilities plan by
proposing that land application and composting rather than incineration/

landfill be adopted as the primary means of solids disposal.

In order to address the differences in design parameters between the EIS
and the original facilities plan, in the final EIS USEPA directed Columbus to
establish a Design Finalization Overview Team (DFOT) to review and recommend

the final design parameters for both plants.

The DFOT Report was completed in May of 1984. On July 9, 1984, the city
submitted a Plan of Study which set the groundwork for a facilities plan
update. The Plan of Study for the facilities plan update proposed significant
changes from the original facilities plan. Therefore, the DFOT Report was

never formally reviewed by Ohio EPA or USEPA.

The Columbus Metropolitan Area Facilities Plan Update (FPU) Report was
submitted to Ohio EPA in December 1984. The FPU recommended phasing out the
Jackson Pike WWTP and sending all flow to an upgraded and expanded Southerly
WWTP. Ohio EPA reviewed this document and prepared detailed comments and

questions for the city.

In September of 1985, the city submitted the Revised Facilities Plan
Update (RFPU) as a supplement to the FPU, The specific objectives of the RFPU

were:
e To revise the recommendations of previous documents based on revised
design parameters;
¢ To respond to comments by Ohio EPA relative to the FPU;
e To present conclusions and recommendations of planning analyses

undertaken since completion of the FPU; and to develop treatment
facilities which would serve the city's needs though the year 2015.




The RFPU contained the following basic conclusions and recommendations:

e It is cost effective to expand the existing Southerly WWIP to treat
all wastewater from the Columbus service area and to phase out the
existing Jackson Pike WWTP.

e Phasing out the Jackson Pike WWTP will have no significant adverse
environmental impacts.

e The Southerly WWIP expansion will be based upon a design average flow
of 178 MGD and a peak process flow of 300 MGD. Peak flows of up to
430 MGD may be generated from a CSO control program. Flow in excess
of 300 MGD would be settled and chlorinated prior to discharge.

e The proposed treatment facilities would utilize a semi-aerobic
process.

e Additional standby incineration capacity beyond that preseantly uunder
construction at Southerly is not recommended since sludge composting
and land application of digested sludge will continue as the preferred
method of solids disposal.

5. EIS ISSUES

During review of the Revised Facility Plan Update, a number of
potentially significant environmental impacts were identified. These impacts
were the subject of USEPA's action to issue a Notice of Intent (June 11, 1986)
to prepare a supplemental EIS. This supplemental EIS addresses the following

issues:?
e The reliability of the semi-aerobic process to effectively treat the
wastewater to meet NPDES permit limits.
® Water quality impacts resulting from a single plant discharge.

e The imact on river flow resulting from the elimination of Jackson
Pike's flow.

¢ The impacts expected from the fulfillment of the population projec—
tions and development for the plamning area.

e Environmental effects of the sludge treatment and disposal alterna-
tives,

vi




e The induced growth and secondary environmental effects of an expanded
Southerly WWTP.

e The cost-effective treatment of combined sewer overflows as an
integral part of the system.

e The impact of expanding the south end of Interconnector by extending
the 156~inch gravity sewer to Southerly and placing four 78-inch pipes
across the Scioto River,

o The religbility of the Southerly WWTP as the only plant treating
sewage in Columbus.

o The economic effects of the proposed plan. What is the cost-effective
solution to the wastewater management problems in Columbus?

NOTE: USEPA has prepared this SEIS based on the conditions as of 1985.

6. WASTEWATER MANAGEMENT ALTERNATIVES

In addition to a no action alternative, three comprehensive management
alternatives were evaluated in the Supplemental EIS. They include the

following:
e Two-Plant: Upgrade Southerly and Jackson Pike, provide wet stream
treatment and solids handling at both plants.

e Two-Plant One Solids: Upgrade Jackson Pike and Southerly, provide all
solids handling at Southerly.

e One-Plant: Eliminate Jackson Pike, upgrade and expand Southerly.

Each comprehensive wastewater management alternative includes the

following components:
e Interconnector/Headworks
e Biological Process

e Sludge Management

Options for each of these components were also evaluated. They include

the following:
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e Interconnector/Headworks
- A/A-1 (additional pumping, force mains, and headworks)
- B/B-1 (extension of gravity sewer and separate headworks)
- B/B-2 (extension of gravity sewer and entirely new headworks)

® Biological Process
- Semi-aerobic
- Trickling Filter/Activated Sludge (TF/AS)

e Sludge Management ‘
- JP-B (Primary Sludge (PS) Thickening, Waste Activated Sludge (WAS)
Thickening, Anaerobic Digestion, Dewatering, Incineration/Landfill,
Land Application)

- JP-C (PS Thickening, WAS Thickening, Anaerobic Digestion, Thermal
Conditioning, Incineration/Landfill, Land Application)

- 80-C (PS Thickening, WAS Thickening, Anaerobic Digestion, Dewatering,
Incineration/Landfill, Composting)

= 80-D (PS Thickening, WAS Thickening, Anaerobic Digestion, Dewatering,
Incineration/Landfill, Composting, Land Application)

- SO~F (PS Thickening, WAS Thickening, Dewatering, Incineration/
Landfill, Composting)

Table 3 summarizes each wastewater management alternative with its

respective component option.

Each of the component options were evaluated with respect to technical
criteria consisting of cost, reliability, flexibility, implementability, and
operational convenience. The optimum option to fulfill each component was

selected for both the one-plant and two-plant alternatives.

One-Plant Alternative

The selected component options for the one—~plant alternative include:
e Interconnector/Headworks Option B/B-1

® Biological Process ~ Semi~Aerobic

e. Sludge Management Option SO-D
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TABLE 3 SUMMARY OF ALTERNATIVES AND OPTIONS

WASTEWATER COMPONENT opTION *
MANAGEMENT
ALTERNATIVE

ONE—PLANT INTERCONNECTOR /HEADWORKS A;A—1
B/B—1
B/8-2

BIOLOGICAL PROCESS SEMI—AEROBIC
TF/AS

SLUDGE MANAGEMENT SO0-C
SO-D
SO-F

! BIOLOGICAL PROCESS SEMI-AEROBIC
TWO—-PLANT TF/AS

SLUDGE MANAGEMENT SO-C
S0-0
SO-F
JP-B
JP-C

TWO—PLANT ONE SOLIDS | BIOLOGICAL PROCESS SE?I—AEROB!C
TF/AS

SLUDGE MANAGEMENT SO-C
SO-D
SO-F

% DETAILED DESCRIPTION IN CHAPTER 5.
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The Interconnector/headworks option B/B-1 consists of extending the
156-inch diameter gravity Interconnector Sewer to Southerly, using four
parallel 78-inch pipes for the Scioto River crossing, and constructing
separate headworks at Southerly for the Interconnector flow. This option was
selected based on cost and reliability. Option B/B-~1 was approximately the
same cost as option A/A-1 (force mains) and 15 percent less costly than option
B/B-2 (gravity sewer and entirely new headworks). The gravity sewer was
considered to be more reliable than the force main since there is less chance
that the gravity sewer will rupture. Furthermore, failure of a gravity sewer
normally results in infiltration to the conduit, while a rupture of the force
mains would cause exfiltration to the environment. In addition, the gravity

sewer does not rely on the operation of a pumping facility to perform.

The semi-aerobic process is a modified form of the conventional activated
sludge process which currently exists at the Southerly WWTP. It differs from
conventional activated sludge in that the first 25 percent of the reaction
basin is not aerated. Only mixing is provided. This maintains that a portion
of the basin is in an anaerobic or anoxic state, depending on the level of
nitrates present. The process also includes an internal mixed liquor recycle
loop to provide the capability of recycling nitrates from the last bay of the

aeration basin back to the first bay to accomplish denitrification.

The semi-aerobic process was selected over the trickling filter/activated
sludge process due to its reliability. The semi-aerobic process is considered
more reliable due to the fact that more process control flexibility is
inherent in the process. Furthermore, the trickling filter process would be
difficult to implement in that it would require major restructuring of the
conduits between the existing primary clarifiers and aeration basians. The
trickling filter/activated sludge process would also be subject to an adverse

environmental review due to its resultant odor and pests.

The selected sludge management option for the one-plant alternative,

S0-D, includes gravity thickening of PS, centrifuge thickening of WAS,




anaerobic digestion, centrifuge dewatering, composting, land application, and
incineration/landfill., This is consistent with the current sludge management
scenario at Southerly, with the exception of land application. Southerly does
not land apply sludge at the present time. However, land application is

employed at Jackson Pike.

Option SO-D was chosen over SO-C and SO-F because it provides more
flexibility and reliability in that it includes three methods of final

disposal.

Two-Plant Alternative

The two-plant alternative does not require expansion of the Interconnector
Sewer or additional headworks at Southerly. Therefore, selection of an
Interconnector/headworks option was not necessary. The two-plant alternative

does require new headworks for Jackson Pike located at the plant site.
The selected component options for the two-plant alternative include:

e Biological Process - Semi-Aerobic
e Sludge Management Option SO-D
e Sludge Management Option JP-B

The semi-aerobic process was selected over the trickling filter/activated
sludge process for the Jackson Pike and Southerly WWTPs under the two-plant
alternative for the same reasons which were presented for the one-plant
alternative. These reasons include more reliability with the semi-aerobic
process due to process flexibility; and difficulty in implementing the
trickling filter/activated sludge process due to existing plant configuration
and environmental concerns. In addition, the semi-aerobic process is 20 percent

less costly than the trickling filter/activated sludge process.
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Similar to the one-plant alternative, option S0-D was selected for
Southerly under the two-plant scenario. Option SO-D provides more flexibility
and reliability due to three methods of final disposal: composting, land

application, and incineration/landfill.

Option JP~B was selected for Jackson Pike under the two-plant scenario
based on cost and ease of operation. Option JP-B includes gravity thickening
of PS, centrifuge thickening of WAS, anaerobic digestion, centrifuge
dewatering, incineration/landfill, and land application., Option JP-B is
approximately 16 percent less costly than option JP-C which includes thermal
conditioning in addition to the processes included in JP-B. Thermal
conditioning is difficult and expensive to operate and maintain. Therefore,
it is recommended that the thermal conditioners be phased out of service when

they reach the end of their useful life.

The two-plant one solids alternative was eliminated from consideration
following the analysis of the one-plant and two-plant solids options. The
analysis showed that it was less costly to maintain solids processing at both

Southerly and Jackson Pike if both facilities are providing liquid treatment.

7. EVALUATION OF COMPREHENSIVE WASTEWATER MANAGEMENT ALTERNATIVES

The one-plant and two-plant comprehensive wastewater maunagement
alternatives were evaluated based on the same technical criteria used to
evaluate the component options. These criteria included present worth cost,

reliability, flexibility, implementability, and operational convenience,

In addition to the technical evaluation, an environmental evaluation was
performed for the one-plant and two-plant alternatives. The evaluation
considered physical, biological, and human environmental criteria. Physical
criteria included water, air quality, and prime agricultural land. Biological
criteria included terrestrial amnd aquatic biota as well as threatened and
endangered species., The human or man-made environmental criteria included

land use, noise, energy, economics, transportation, and historic and
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archaeologic resources. Indirect environmental consequences such as induced

growth were also considered.

Technical Evaluation

Table 4 presents the capital, annual 0O&M, and total present worth costs
for the one-plant and two-plant alternatives. The two-plant alternative
exhibits a total present worth cost approximately 10 percent lower than the

one-plant alternative.

Both the one-plant and two-plant alternatives are equal with respect to
their reliability in meeting the final effluent limits. However, the two-
plant is considered more reliable with respect to shock loads. Under the
one-plant alternative, a plant upset at Southerly could result in a
significant loss of biological treatment capacity and may cause a serious
water quality problem. However, if the shock and/or toxic load can reach only

one of the two plants, the impact may not be as severe.

The two-plant alternative is judged more flexible than the one-plant
alternative. With both facilities operational, the city would have more
flexibility to adapt to increased future flow, to more stringent effluent
limits, and to address combined sewer overflows. The two-plant alternative
would leave more land available at Southerly for expansion. The two-plant
alternative would improve and upgrade Jackson Pike to provide a solid 100 MGD
treatment capacity. The two-plant alternative would allow for future
expansion of the Interconnector system to divert more flow to Southerly while

optimizing the use of the Jackson Pike facility.

The two-plant alternative is considered easier to implement since the
majority of the facilities already exist. Most of the construction would
consist of rehabilitation of existing facilities. There would be no

expansion of the conveyance system between the plants under this alternative.
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TABLE 4, ALTERNATIVE COST SUMMARY

Total
Capital Annual O&M Present Worth
One-Plant [Southerly] 268,711,000 16,849,000 436,911,000
Two-Plant {So. and JP] 207,076,000 19,078,000 397,016,000
Difference From One~Plant -61,635,000 +2,229,000 -39,895,000
Percent Difference -30 +13 -10

NOTE: These costs are based on a 2008 average flow of 154 MGD and a peak flow
of 231 MGD, Present worth costs are in 1988 dollars.
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The one-plant alternative is considered easier to operate and maintain

since all facilities would be consolidated at one location.

Environmental Evaluation

The environmental evaluation identified four major impacts which were in

the following areas:

e Surface water quality
¢ Surface water flows
e Aquatic biota/habitat
e Endangered species

Surface Water Quality

The principal variable affecting surface water quality under either
alternative is the location of wastewater discharge. Comparable levels of
treatment will be provided under either the one-plant or two-plant
alternative, and either alternative will protect stream standards for DO and

ammonia.

Regardless of the one-plant or two-plant alternative, the treated
effluent will contain a residual wasteload, which will be assimilated by the
river, resulting in a downstream DO sag. The severity of the sag, and the

extent of the river affected, vary between alternatives,

Under the no action alternative, no improvement in the degraded water
quality conditions in the Scioto River would occur. With projected future
growth in the sewered population (and corresponding increases in wastewater
flows), age-related deterioration of the existing WWIPs and increases in urban
non-point runoff due to continued urban growth, further deterioratonm in
current water quality conditions would be expected. Under these conditions,
more frequent water quality standard violations could be expected and the
impacted zone of the Scioto River below Southerly may be extended to

Circleville, interfering with other point source discharges.
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The two—-plant alternative would release the residual effluent DO demand
to the Scioto River at two locations (Jackson Pike and Southerly). Two DO
sags would therefore result; however, neither sag would result in contraven-
tion of water quality standards. Significant improvements to in-stream DO
conditions would result from this alternative. Because significant pollutant
loads would continue to enter the Scioto River upsteam of Jackson Pike (from
urban runoff and CSOs from Whittier Street), the degree of water quality
improvement below Jackson Pike would be less complete than below the Southerly
WWTP. Under certain flow conditions, DO levels below the 5.0 mg/l standard
could occur below Jackson Pike, related to CSO loadings. However, the
presence of Jackson Pike effluent during low flow events could lessen the DO

impacts of CSOs and upstream urban runoff.

The impacts of the one-plant alternative would be variable for the river
reach between Jackson Pike and Southerly, and depending on background river
flow conditions at average river flow levels, water quality would be improved
by the elimination of Jackson Pike effluent. However, under critical low flow
conditions, elimination of the Jackson Pike effluent would reduce Scioto River
flows by nearly 90 percent, while a large background pollutant load would
remain in the form of urban runoff and CSO loading. This situation would
result in a significant reduction in the river's wasteload assimilative
capacity due to reductions in flow volume, velocity, and reaeration. Decay of
pollutants from upstream sources could, therefore, result in severe water
quality deterioration in slow, shallow pools during warm weather, low flow

events.

Downstream of the Southerly WWTP, the DO sag resulting from the one-plant
alternative would be more severe and would affect a longer stretch of the
river, when compared with the two—plant alternative. This situation results
from the release of the entire residual wastewater DO demand from Columbus at
a single point in the river, creating a greater assimilative demand. In
addition, the increased nutrient release under the one-plant alternative would

further stimulate algal biomass below Southerly which may depress low flow DO
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below in-stream standards due to algal metabolism. The combination of these
factors results in a possiblility that the one-plant alternative may impact
the Circleville area, interfering with other point source dischargers near
Circleville. Based on these considerations, the two-plant alternative is
considered preferable over the one-plant alternative with regard to water

quality impacts.

Surface Water Flows

The no action and the two-plant alternatives will have little or no
impact on surface water flows in the Scioto River. The one-plant alternative
would cause significant reductions in flows in the Scioto River during dry
weather periods in the eight-mile reach between the Jackson Pike and Southerly
WWTPs. This reduction in flow would have negative impacts on water quality,

aquatic biota, and recreation in that portion of the Scioto River.

Aquatic Biota/Habitat

The no action alternative would result in continuation of the current low
dissolved oxygen and high residual chlorine condition and related aquatic
habitat degradation in the Scioto River below Columbus. Pollution intolerant
species would continue to be excluded from the affected areas of the Scioto
River, below the Jackson Pike WWTP and below the Southerly WWTP.

Under the two—plant alternative, water quality should improve which in
turn would have a favorable impact on aquatic biota and habitat. Sensitive
species that currently inhabit the area should persist and increase in
abundance. New species may move into the area and increase community
diversity. However, more sensitive species may suffer due to marginal DO
levels immediately below each of the two treatment plants. In addition, the
continuing negative impacts of general urban runoff and pollutant loads from
the Whittier Street CSO will prevent free biological recovery in the Central

Scioto.
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The one-plant alternative would impact aquatic habitat and biota due to
the elimination of the discharge at Jackson Pike, the increase in discharge at
Southerly, and the placement of four 78-inch sewer pipes across the Scioto

River near Southerly.

The elimination of the Jackson Pike discharge would decrease the flow in
the Scioto River between Jackson Pike and Southerly. Under critical low flow
conditions, a significant loss of benthic habitat area would result. This
condition could dissrupt spawning, feeding, and migratory activities of the
fish. Furthermore, as previously discusssed under low flow conditions the
loss of the Jackson Pike discharge could result in degraded water quality

conditions which in turn would have negative impacts on aquatic biota.

Under normal flow conditions, the elimination of the Jackson Pike WWTP
discharge would result in improved water quality conditions to the extent that

this effluent affects water quality. These improvements would result in

favorable aquatic community responses.

The increased discharge at the Southerly WWTP would result in an increase
in the length of the river affected by the DO sag. Degradation of aquatic

communities can be expected in the vicinity of the DO sag.

Construction across the Scioto River would have localized, short-term
impacts on aquatic biota and habitat. Impacts will stem primarily from
increases in sediment transport and deposition downstream of the construction
site. Fish would suffer fewer short-term impacts than benthos as they can
avoid the construction site, but stresses and mortalities should be expected.
Increased turbidity would also temporarily damage habitat of species which use
pools due to lowered oxygen levels caused by organic loads associated with
eroded soils. The distance affected and the degree of stress would depend on
the amounts of sediment which would be displaced; however, mitigation

techniques should minimize impacts.
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Endangered Species

Terrestrial endangered species should not be affected by the no action
alternative. MNowever, the aquatic endangered species habitat would suffer due
to continued degradation of water quality. Several federal and state
designated endangered and rare fish have been sighted in the Central Scioto
River mainstem within the past five to seven years, and those species would
most likely be disturbed. The degraded habitat would prevent their

populations from growing in the affected areas.

Small populations of other endangered or rare fish live in tributaries to
the Scioto River where water quality is better. The Central Scioto River
mainstem potentially could provide habitat for these species if water quality
was improved. Continued degradation of water quality would decrease the

chances for these fish to expand their ranges into the Scioto River.

Endangered aquatic species should benefit from implementation of the two—
plant alternative. Improvements in water quality should allow the endangered
fish species that have been identified in the Scioto River to increase in
number and allow the species inhabiting tributaries to expand their ranges.
Specific information on the tolerances of these species to turbidity and
lowered DO is not available, preventing an assessment of the conditions under
which these species would establish permanent breeding populations. Increased

habitat for feeding, however, should benefit populations.

Long-term impacts of the one-plant alternative stem from: 1) modified
water quality below Jackson Pike and Southerly, and 2) reduction in flow

between the Jackson Pike and Southerly WWTPs.

Below Jackson Pike, water quality would be somewhat improved under most
flow conditions. These improvements may encourage rare, threatened, and
endangered aquatic fauna to increase in range and abundance entering the

Scioto River from tributaries or less impacted river areas further downstream.
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Under the one-plant alternative, however, the critical low flow
conditions will be the limiting factor on re-colonization of the Upper Scioto
River (between Jackson Pike and Southerly) by rare, threatened, and endangered
species. Because of the nearly 90 percent reduction in river flows during low
flow conditions, residual DO demands from other upstream sources will result
in degraded water quality in shallow, still pools during warm weather. Under
these conditions, the sensitive species will be reduced or eliminated,
cancelling the benefits to water quality which will occur under higher flow

conditions.

The nearly 90 percent reduction in river flows between Jackson Pike and
Southerly under low flow conditions, will exert additional negative impacts on
aquatic fauna due to the physical effects of reduced flows and diminished
habitat area. Reduced velocities associated with low flow could stress some
species and possibly limit their range. Because many of the species feed in
riffles, drying out of riffles also could hinder the wmovement of these species

into the affected river segment.
Table 5 summarizes the technical and environmental evaluationms.

8. PREFERRED PLAN

Based on the technical and environmental evaluations, the two plant

alternative is recommended as the preferred plan.

Implementation of two-plant alternative requires the following actions:

e Upgrade the Jackson Pike WWTP to treat an average flow of 70 MGD and a
peak process flow of 100 MGD,

e Upgrade the Southerly WWIP to treat an average flow of 84 MGD and a
peak process flow of 131 MGD.

o Complete the north end of the Interconnector Sewer to allow Jackson

Pike flows to be diverted to the Southerly WWIP when dry weather flows
exceed 70 MGD and wet weather flows exceed 100 MGD.
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TABLE 5 ONE PLANT/TWO PLANT COMPARISON

CRITERION ONE—PLANT TWO~PLANT

PRESENT WORTH
COSTS

RELIABILITY

FLEXIBILITY

EASE OF
IMPLEMENTATION

EASE OF OPERATION
AND MAINTENANCE

SURFACE WATER
QUALITY

SURFACE WATER
FLOWS '

AQUATIC BIOTA :

ENDANGERED
SPECIES

>< = PREFERRED ALTERNATIVE




e Construct new headworks at Jackson Pike rated at a capacity of 100 MGD
which include screening, pumping, and grit removal.

e Modify the existing aeration basins at each plant to operate in the
semi-aerobic mode.

¢ Add two new aeration basins to the existing Center Train at the
Southerly WWTP,

e Replace the existing rectangular clarifiers at the Southerly WWTP with
six new circular clarifiers.

® Add two new rectangular clarifiers to the B Plant at Jackson Pike.

e Construct chlorination, dechlorination, and post aeration facilities
at both Jackson Pike and Southerly.

e Modify the four existing decant tanks at Southerly to be utilized as
gravity thickeners,

e Modify two of the existing anaerobic digesters for use as gravity
thickeners at Jackson Pike.

e Add one new centrifuge for thickening at both Jackson Pike and
Southerly.

® Rehabilitate the existing anaerobic digesters at both Jackson Pike and
Southerly,

® Add two new dewatering centrifuges at Southerly,

Solids disposal will be accomplished at Southerly in the following

manner:

® 50 percent of the solids will be incinerated and the ash landfilled.
The two most recently installed incinerators will be utilized. It is
not recommended that the older incinerators be renovated.

e 25 percent of the solids will be composted at the Southwesterly
Composting Facility. The compost will be marketed as a soil

conditioner.

® 25 percent of the solids will be land applied on nearby farmland.

Solids disposal will be accomplished at Jackson Pike in the following

manner.
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e S50 percent of the solids will be incinerated and the ash landfilled.
The two existing incinerators should be renovated.

e 50 percent of the solids will be land applied on nearby farmland.
The preferred plan does not incorporate measures to deal with combined

sewer overflows. A detailed CSO study is required to determine a cost-

effective solution to CSO problems within the planning area.
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CHAPTER 1. PURPOSE AND NEED FOR ACTION

1.1 PROJECT BACKGROUND

This Supplemental Environmental Impact Statement (SEIS) addresses plans
submitted by the city of Columbus, Ohio, to meet wastewater treatment needs in
the Columbus Facilities Planning Area (FPA). The planning area includes
essentially all of Franklin County and portions of surrounding counties. The
planning area boundaries were reconfirmed by the Ohio Environmental Protection
Agency (EPA) in a letter to the city of Columbus on October 23, 1986. This

approved planning area is depicted in Figure 1-1.

The city of Columbus, owns and operates two major wastewater treatment
facilities. The Jackson Pike Wastewater Treatment Plant (WWIP) in southwest
Columbus was constructed in the late 1930's with an original hydraulic design
capacity of approximately 115 MGD. The Southerly WWTP is located 8.5 miles
south of downtown Columbus. The Southerly plant was constructed in 1967 with
a hydraulic design capacity of 100 MGD. Both of these plants discharge to the

Scioto River.

Formal facilities planning for the Columbus metropolitan area was
initiated on October 3, 1974, when the city contracted with Malcolm Pirnie,
Inc., for preparation of a facilities plan. On December 12, 1974, a Step 1
grant application to request Federal Funds to conduct planning and a plan of
study were submitted to the Ohio EPA. The plan of study was subsequently
approved, and a grant was made to the city by USEPA on September 23, 1975.

In 1976, the city of Columbus prepared the Columbus Metropolitan
Facilities Plan for wastewater management up to the year 1995. The 1976
facilities plan concluded that the most cost-effective solution to improved
wastewater treatment was rehabilitation and expansion of both Jackson Pike and
Southerly wastewater treatment plants. 8Since then, the following studies aad

reports on the Columbus, Ohio, wastewater treatment system have been prepared:
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e USEPA Environmental Impact Statement Reports
- Draft Environmental Impact Statement (EIS) - February 1978

- Evaluation of the Wastewater Treatment Process Proposed for
Columbus, Ohio, in the Draft EIS - July 1978

- Final EIS - June 1979
e USEPA - Advanced Waste Treatment Task Force Review - 1979

e Columbus Metropolitan Area Facilities Plan Update prepared in the
following segments:

Segment 1 - Interim Solids Handling Facilities - 1980
Segment 2 - Long-term Solids Handling Facilities - 1982
Segment 4 - Combined Sewer Overflow - 1983

Segment 5 - Blacklick Interceptor - 1981

e Design Finalization Overview Team (DFOT) Review Report - May 1984

e Columbus Metropolitan Area Facilities Plan Update Report - Decewmber
1984

e Draft Central Scioto River Mainstem Comprehensive Water Quality Report
August 1983 - (Revised February 1985)

e Revised Facilities Plan Update - September 1985

e Municipal Compliance Plan - September 1985

After reviewing the original facilities plan, the USEPA initiated
preparation of an EIS. The 1979 Final EIS contained recommendations for wet
stream treatment and solids handling that differed from the recommendations of
the original facilities plan. It primarily focused on the selection of
additional mainstream treatment and solids handling facilities at Jackson Pike
and Southerly WWTP's as well as construction of separate sanitary sewer
interceptors within the Columbus planning area. The 1979 EIS made the

following recommendations:

e Completion of the Interconnector Sewer between the Jackson Pike WWTP
and Southerly WWTP.
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e Installation of facilities for the addition of metal salt coagulant to
the raw wastewater and the influent to the clarifiers for phosphorus
removal flexibility at the Southerly and Jackson Pike plants.

e Utilization of a two—~stage wastewater Lreatment concept which includes
trickling filters followed by activated sludge at the Jackson Pike

plant.

e Continued use of the single—-stage activated sludge process at the
Southerly plant, '

e Pretreatment and regulation of brewery flows..

e Effluent filters, that are capable of treating 80 to 85 percent of the
hydraulic capacity, at each plant.

e Expansion of the chlorine disinfection capacity and addition of post
aeration and declorination processes at Jackson Pike and Southerly.

e Optimum utilization of existing sludge handling facilities, two
operable sludge incinerators at each plant, and additional dewatering

equipment.

e Investigation and implementation of alternatives to incineratiom.

Based on future flexibility considerations and dissatisfaction with the
performance of the thermal conditioners, the 1979 EIS included a recommenda-
tion for continued testing of a chemical conditioning-belt press system as a
possible alternative for the production of an autogenous sludge cake. It was
stated that thermal conditioning could be abandoned in favor of this new
method in the future depending on advances in belt press dewatering

technology.

The 1979 EIS did not recommend completing the sludge line. Rather, it
was recommended in the EIS that additional facility planning be conducted to
evaluate alternative solids handling options. The alternatives suggested by
the EIS included strip mine reclamation projects, composting, and land
application. Upon implementation of an alternative disposal technique,

incineration would become a backup system.




The 1979 EIS evaluated 11 subareas for connection to the Columbus sewer
system. Only 3 (Minerva Park, Blacklick, and Rocky Fork) had a documented
need for sewer service. The EIS recommended that additional facility planning
was required in the remaining 8 subareas to establish the need for regional

sewers during the planning period.

In order to address the differences in design parameﬁers between the
Draft EIS and original facilities plan, USEPA in the Final EIS required that
Columbus establish a Design Finalization Overview Team (DFOT) “as a separate
but integral part of the Value Engineering Team to review and recommend the
final design parameters of both plants." AWARE, Inc., was selected as the
DFOT by the city in 1982 and the report was completed in May 1984. Oun July 9,
1984, the city submitted a Plan of Study which set the groundwork for a
facilities plan update. The DFOT Report was not formally reviewed by USEPA or
OEPA, since significant changes were proposed in the Plan of Study for a

Facilities Plan Update.

Approximately 9 years have passed since completion of the original
facilities plan with little implementation of the 1979 EIS recommendations.
Deterioration of the concrete structures and other facilities at the Jackson
Pike WWTP has occurred during this time. (O&M at Jackson Pike was a concern
in the late 1970's.) Recently, the city decided to reevaluate the facilities
plan and introduced the Columbus Metropolitan Area Facilities Plan Update
Report, December 1984, as an update to the original facilities plan. This.
plan represents the first time that a single wastewater treatment plant

alternative for Columbus was proposed.

The Revised Facilities Plan Update Report (RFPU), September 1985,
supplements the Facilities Plan Update Report (FPU) and related facilities
planning documents. The specific objectives of the RFPU were: (1) to revise
the recommendations of previous documents based upon revised design parameters

and NPDES permit limits; (2) to present the conclusions and recommendations of
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planning analyses undertaken since completion of the FPU; (3) to respond to
comments by the OEPA relative to the FPU; and (4) to develop treatment

facilities which would serve the city's needs through the year 2015.

1.2 PURPOSE AND NEED FOR PROJECT

As with most major metropolitan areas, Columbus has experienced a wide
range of air, water, and land pollution control problems. Columbus is
increasingly looking toward its natural resources for recreation and an
improved quality of life. One area of concern to citizens and local officials
is the resolution of environmental problems relating to wastewater management.

The most significant concern centers on water quality.

The quality of the Scioto River is impacted by the effluent from the two
treatment plants and combined sewer overflows (CSO). Currently, the effluent
from Jackson Pike and Southerly does not meet ammonia and BOD standards set by
their respective National Pollutant Discharge Elimination System (NPDES)
permits. In addition, during periods of wet weather (high groundwater
resulting from rain or snow melt) clear water enters the sanitary system and
is conveyed to the treatment plant. The Jackson Pike and Southerly WWTPs are

unable to treat the increased flow and bypass it directly to the Scioto River.

In order to reduce the overloading of the system, overflow points were
established in the combined sewer area where both sanitary and stormwater are
collected in the same pipe. During periods of wet weather these combined
sewer overflows discharge untreated wastewater directly to the Scioto River.

According to the 1979 EIS, this can occur up to 50 times a year.

Finally, the most significant need for action relates to the Clean Water
Act which currently mandates that all wastewater treatment facilities be in

compliance with NPDES permit limits by July 1, 1988.
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1.3 DECISION TO PREPARE A SUPPLEMENTAL EIS

USEPA is required to prepare a supplemental EIS in accordance with 40 CFR
1502.9(c) which states:

(c) Agencies
(1) Shall prepare supplements to either draft or final environmental
impact statements if:

(i) The agency makes substantial changes in the proposed action
that are relevant to environmental concerns; or

{(ii) There are significant new circumstances or information relevant
to environmental concerns and bearing on the proposed action or
its impacts.

(2) May also prepare supplements when the agency determines that the
purposes of the Act will be furthered by doing so.

(3) Shall adopt procedures for introducing a supplement into its formal
administrative record, if such a record exists.

(4) Shall prepare, circulate, and file a supplement in the same fashion
(exclusive of scoping) as a draft and final statement unless
alternative procedures are approved by the Council.

Given that the Columbus project involved 1) substantial changes in the
proposed action and possible gignificant eavironmental impacts associated with
those changes; and 2) new information which raises substantial concerns not
addressed in the original EIS, it was reasonable and prudent for USEPA to

proceed with the preparation of a supplemental EIS.

Federal funding for wastewater treatment projects is provided under
Title II of the Federal Water Pollution Control Act. The dispersal of
Federal funds to local applicants or communities is made via the Municipal
Wastewater Treatment Works Construction Grants Program administered by USEPA.
If a community chooses to construct a wastewater collection and treatment
system with USEPA grant assistance, the project must meet all applicable

requirements of the Grants Program. The Clean Water Act (CWA) stresses that

the most cost—effective alternative is the one that will result in minimum




total resource costs over the life of the project, as well as meet federal,
state, and local requirements. Nonmonetary costs also must be considered,
including social and environmental factors. The analysis for choosing the
cost—effective alternative is based on both capital costs and operation and
maintenance costs for a 20-year period. Selection of the most cost-effective
alternative must also consider social and environmental implications of the
alternative. An alternative with higher monetary costs but lesser social and
environmental impacts may be selected over an alternative that has low

monetary costs but undesirable environmental impacts.

1.4 DESCRIPTION OF THE GRANT APPLICANT'S PROPOSED ACTION

The proposal by the applicant, the city of Columbus, for wastewater
treatment was submitted as the 1985 Revised Facilities Plan Update (RFPU) and

includes the following major elements:

e The Jackson Pike Wastewater Treatment Plant {WWTP) would be phased out
of service by 1993, with flows transported to the Southerly WWTP
through the completion of the existing Interconnector Sewer.

e The Southerly Wastewater Treatment Plant would be enlarged to treat
all wastewater flow from the service area until the year 2015.

e The design average wastewater flow is 178 MGD with a peak process flow
of 300 MGD. Wastewater flows in excess of 300 MGD would be settled
and chlorinated prior to discharge. Peak flow of up to 430 MGD may be
generated from a CSO control program.

e The proposed treatment facilities would use a semi-aerobic process.

e The disposal of solids would be through composting and land
application, with incineration as a back-up.,

The RFPU proposes to divert wastewater flows from Jackson Pike to
Southerly vié completion of the north end of the Interconnector Sewer and
modification at the south end. They also propose to abandon the existing pump
station and force main at the south end of the Interconnector and replace them

with a 156-inch diameter gravity interceptor to the Southerly WWTP. The




gravity crossing of the Scioto River would consist of four 78-inch parallel

lines placed beneath the river bed.

The 1985 RFPU recommends that the Jackson Pike Wastewater Treatment Plant
be abandoned in the early 1990's and wastewater flows be conveyed to an

expanded and upgraded Southerly plant for treatment and discharge.

The RFPU states that combined sewer overflow control is not warranted
based upon water quality modeling and sampling results. As required in the

NPDES Permit, the city intends to continue to monitor overflows,

The RFPU also proposes abandoning the existing headworks at Southerly and
replacing it with a new headworks designed for a peak hydraulic flow of

430 MGD and peak process flow of 300 MGD.

Composting and land application are proposed as the primary methods of
solids disposal although incineration facilities would be maintained for

contingency puposes.

1.5 1ISSUES

During the review of the Revised Facilities Plan Update, a number of
possible significant eavironmental impacts were identified. These issues were
the subject of USEPA's action to issue a Notice of Intent (June 11, 1986).

The environmental impacts that were identified include:

e 1Impacts expected from the fulfillment of the population projections
and development for the planning area.

e The reliability of the Southerly WWTP needs to be evaluated in the EIS
process. (The ability of Southerly to meet its NPDES limits was a
major concern in the original EIS due to the unique problems it has
experienced from the Anheuser-Busch (AB) BOD loadings). An analysis
needs to be done to verify the reliability of the currently proposed
treatment process to effective meet NPDES limits.




e The concerns about the water quality and stream use impacts related to
a one-plant discharge and other upstream and downstream impacts.

e The alternatives for environmentally acceptable sludge treatment and
disposal.

e The induced growth and secondary environmental effects of an expanded
Southerly WWTP.

e The cost-effective treatment of combined sewer overflow as an integral
part of the system.

The RFPU covered a 30-year planning period (1985-2015), however, federal
regulations require a USEPA review and cost-effective decision based upon a
20-year planning period. Within the city's 30-year planning period, four

phases were contemplated.

Phase 1: Upgrade Jackson Pike and Southerly treatment plants in order to
meet Clean Water Act requirements of permit compliance by
July 1, 1988. These components are detailed in the Municipal
Compliance Plan with a construction schedule. The proposed
improvements were estimated to cost $147,241,718. A list of
these improvements is provided below.

Southerly WWTP Jackson Pike WWTP
Sitework Aeration Tanks
Preaeration Chlorine Tanks

Primary Settling
Aeration Tanks

Secondary Settling Interconnector
Effluent Filters
Chlorine Tanks Interconnector (North Segment)

Dilution Water Pumps
Gravity Thickeners
Dewatering Centrifuges
Sludge Cake Storage
Lime Stabilization
Primary Electrical Dist.
I&C

* deleted from the plan
Phase 2: The improvements required during this phase are needed to stay in

compliance. The city's recommendation calls for abandoning Jackson
Pike with its replacement of capacity at Southerly by 1993.
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Phase 3: This phase addresses facilities and sizing to accommodate
combined sewer overflows.

Phase 4: If population projections increase as expected, additional
capacity and interceptors will be needed at Southerly beginning
in 2000. This phase addresses facilities needed for this
growth.

USEPA has prepared this SEIS based on facilities that existed as of 1985.
This base was used since the completed NEPA review in 1979 recommends
different conclusions than the 1985 Revised Facilities Plan Update. The
planning period used is 1988 - 2008. The USEPA review was conducted as it
would have been had the city sought Federal review and compliance with NEPA
prior to undertaking the construction in 1986. Although the city was required
to attain NPDES permit limits by 1988, that requirement does not change the

base for analysis under the Construction Grants Program.

This SEIS will not refer to the Columbus project phases since the city
has not completed facilities planmning for their Phases 3 and 4, but will
emphasize the facilities required for a 20-year solution of wastewater
treatment needs. With this as a given the scope of this SEIS was limited to
the 20-year needs of the Columbus FPA without design for CSO capacity or
future interceptors. USEPA's analysis determined the cost-effective
alternative for treating dry weather flows to identify potential grant awards

consistent with the proposed facilities.

During the development of this SEIS including data gathering on the
facilities plan update, USEPA has funded two grant requests which were
consistent with the 1979 EIS. Both of these actions were reaffirmations which
determined that those facilities were consistent with the cost-effective
two-plant alternative as identified by the 1979 EIS. These actions approved: 1)
construction at Southerly of 3000 feet of interceptor sewer (north end
Interconnector) between the existing Jackson Pike and Southerly treatment
plants, along with construction at Southerly of chlorine contact taunks,

dechlorination, and post aeration facilities (1986); and 2) rehabilitation at
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Southerly of the existing grit removal and primary settling tanks, new final
clarifiers, instrumentation and control for both the final clarifiers and

existing aeration tanks, and necessary site restoration (1987).

1.6 EIS PROCESS AND PUBLIC PARTICIPATION

On July 22, 1986, the USEPA held two sessions of the Scoping Meeting in
Columbus after the decision to prepare a supplemental EIS was aanounced in the
Notice of Intent of June 11, 1986. The Scoping Meeting, which was advertised
to the general public and public officials, was held to gather public input in
developing the scope of issues to be addressed in the SEIS, The scope of the
SEIS included the issues in the Notice of Intent and those raised at the

scoping meeting.,

The draft SEIS was issued on January 22, 1988. It is comprised of two
volumes; one contains the SEIS, and the second includes the appendices. A
Public Hearing was held in Columbus at City Hall on February 16, 1988. Two
sessions were convened by USEPA at 1:00 p.m. and 7:00 p.m. to receive public
comment. The analysis and conclusions of the SEIS were summarized in a brief
presentation. The following major issues were raised by those commenting on

the draft document:

e Annexation

Commentors, both at the Public Hearing amd in writing, questioned
whether USEPA could require the city of Columbus to provide service
without annexation in light of the 1979 EIS and the federally funded
Blacklick Interceptor.

® Service Area

Several commentors requested additiongl clarification on the service
area for the recommended treatment facilities. Two local governments
requested that USEPA review the situation as it relates to the
Blacklick Interceptor which passes near and presents a cost—effective
opportunity for them.
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e Odor

One commentor at the Public Hearing questioned to what extent the city
of Columbus is committed to controlling odors and if the city plans to
incorporate state-of-the—art controls and contaimment.

® Process Design

- Average Wastewater Flows and Loads
The city commented that they do not agree with flows and loads
presented in the draft SEIS.

- Peak Wastewater Flows/Peaking Factor
The city recommended that the peak flow should be larger than that
presented in the SEIS. They believe the differemce is based on the
peaking factor.

-~ Nitrification
The city commented that they do not feel the SEIS recommendation
provides adequate aeration capacity for nitrification. They also
provided revised nitrification data for review.

e Water Quality

Numerous questions were raised on the discussions in the draft SEIS

on water quality. Previous water quality modeling efforts have been
interpreted differently by some commentors who believe the one-plant
alternative has advantages over the two-plant alternative.

Following the close of the 45-day comment period, this Final SEIS was
prepared which incorporates the results of the public input on the Draft SEIS.
The individuals and organizations on the wailing lists, any additional
requestors, and those who comment on the SEIS will receive copies. After a
30-day comment period following publication of the Final SEIS, USEPA will
issue a Record of Decision (ROD) identifying the cost-effective environ-
mentally sound alternative for the Columbus FPA. This ROD will then form the

basis for any funding decisions by the USEPA.

This Final SEIS presents textual changes in highlighted or boldface text.
A Chapter 8 which responds specifically to all comments on the Draft SEIS
has been added. Also, Chapter 9 has been added which includes revised pages
to the appendix as meeded to respond to comments. The entire appendix of this

SEIS was not reprinted.
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CHAPTER 2. ENVIRONMENTAL SETTING

The environmental setting, for purposes of description and analysis, can
be defined as the natural eanvironment and the man-made environment. The
natural environment includes the land and underlying geologic structure; the
air, water, and mineral resources; and the naturally occurring vegetation and
animal life. The man-made eanvironment includes the structures man has built
for shelter, transportation, industry, commerce, and recreation. 1In
describing the man-made environment, certain characteristics are important
such as: land use patterns, demographic and economic characteristics, the
exploitation of natural resources, and the degradation of air and water
quality that has been encouraged by technology, urbanization, and an agressive
attitude toward the natural environment., The presentation of land use

patterns and demongraphic characteristics are presented in Chapter 4 as design

criteria, The following discussions present more of the conditions of the

environment at the onset of this review.

2,1 NATURAL ENVIRONMENT

Located in central Ohio, the study area includes the c¢city of Columbus,
Ohio; most of the 552 square mile area of Franklin County, iacluding numerous
satellite communities; and a portion of Delaware County near the Hoover
reservoir. Columbus, the capital of Ohio and a major commercial and
industrial center, is located in the ceantral portion of the county. This
urban area accounts for 20 percent of Fraoklie County and contains over one-
half of the Scioto River Basin population. The remaining, primarily rural,

land is utilized mainly for agriculture, iancluding the grazing of cattle.

In this section, the following characteristics are described:

Atmosphere
Water
Land

Biota.




2.1.1 Atmosphere
2.1.1.1 Climate

The climate of Franklin County may be characterized as continental. The
region is subject to invasions of continental, polar air masses from central
and northwést Canada during winter, and tropical, Gulf air masses in summer
and occasionally in fall and winter. Precipitation is abundant, about
37 inches, and is distributed rather evenly throughout the year. The maximum
monthly precipitation total was 10.7 inches and the greatest 24-hour rainfall
rate vas 4.8 inches. The snow season lasts from December through February,
with 5 to 7 inches falling during each of these months. Annual snowfall
totals average 28 inches, but have varied from 5 to 47 inches. The maximum

amount to fall in one month was 29 inches.

Winds, for the most part, are from the south-southwest at 9 mph, with a
high frequency of calms or low wind speeds. Wind direction frequency varies
considerably throughout the year, as evidenced by the frequently changing
veather patterns. Damaging winds and local flooding sometimes occur during
thundershovers. An average of. 42 thunderstorms occur during the year, most
frequently during the late spring and summer months. Additional climate data

is provided in Table 2-1.

2.1.1.2 Air Quality

The city of Columbus lies within the Metropolitan Columbus Intrastate Air
Quality Control Region (AQCR) as designated by USEPA. The region is subject
to National Ambient Air Quality Standards (NAAQS) and to standards imposed by
the State of Ohio Environmental Protection Agency (Ohio EPA has designated
standards identical to the NAAQS). These standards are listed in Table 2-2.

Areas where the NAAQS are not being attained are designated non-
attainment areas. In such areas, the State is required to develop permit
requirements which will bring the area into cofipliance with the NAAQS.
Specifically, nev or modified sources locating in these regions must obtain a
high degree of emission control and obtain emission reductions, offsets, or
tradeoffs for problem pollutants. Currently, portions of Columbus are
designated non-attainment for total suspended particulates.
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SELFCTFD CLIMATOLOGICAL DATA FOR COLIMBUS, OHIO

TABIE 2-1.
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Maximm Maximum Mean Wind
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42

8.7

8.9

9.75 0.1 4.81 27.7 18.4

37.01

R

Notes:

January 1937; minimm monthly precipitaion 0.10 inches in October 1924; maximm monthly snowfall 29.2 inches in February 1910.

Armual extremes have been exceeded at other sites in the locality as follows: maximm monthly precipitation 10.71 inches in
Information extracted from data compiled by the Mational Climatic Center.




TABLE 2-2. USEPA AND OHIO EPA AMBIENT AIR QUALITY STANDARDS*

Maximum Allowable

Concentrationsi*
Pollutant Duration Restriction Primary Secondary
Total Suspended Annual geometric Not to be exceeded 75 ug;/m3 60 ug/ms***
Particulates  mean
24-hour concentration Not to be exceeded more 260 ug/m3 130 ug/m3
than once per year
Sulfur Dioxide  Anmual arithmetic mean Not to be exceeded 80 ug/m3
(0.03 ppm)
24-hour arithmetic Not to be exceeded more 365 ;.q;/m3
mean concentration once per year (0.14 ppm)
3-hour arithmetic Not to be exceeded more 1300 pg/m’
mean concentartion than once per year (0.5 ppm)
Carbon Monoxide 8-hour arithmetic Not to be exceeded more 10 ng/m3
mean concentration than once per year (9.0 ppm)
1-hour mean Not to be exceeded more 40 n[.;/m3
concentration than once per year (35.0 ppm)
Ozone 1-hour mean Not to be exceeded on more 0.12 ppm,
concentration than one day per year, (244 ug/m’)
avergge over three years
Nitrogen Dixoide Annual arithmetic Not to be exceeded 0.53 ppp
- mean 100 pg/m’)
Lead 3-month arithmetic Not to be exceeded 1.5 Lg/m3
mean concentration
Notes:

Primary standards are established for the protection of public health
Secondary standards are established for the protection of public welfare

*USEPA and Chio EPA Air Quality Standards are identical
*ikpir Quality Guidelines

ug/m"‘ = micrograms per cubic meter
ppm . = parts per million
mg/m” = milligrams per cubic meter
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The Ohio EPA has established numerous air quality monitoring stations
ihroughout the State. Within the Columbus AQCR, the following pollutants are
monitored: TSP at 16 sites, PM-10 (particulate matter of less than 10 micron
diameter) at one site, lead at two sites, sulfate at one site, sulfur dioxide
at six sites, oxides of nitrogen at one site, carbon dioxide at three sites,
and ozone at three sites. Data for sites in and around Franklin County are

summarized in Table 2-3,

2.1.1.3 Odors

Southern areas of Franklin County have been plagued by ambient odors for
many years. The 1979 EIS noted that one positive impact of the proposed
project would be the reduction of odors that plagued the Jackson Pike and
Southerly WWIPs. To date, many odor complaints have still been made to local,
State, and Federal agencies. It appears that the main cause of odor in the

area is the Southwesterly Composting Facility.

Southwesterly Composting was first put into service in August 1980. The
first known registered complaint was filed in January of 1981. A subsequent
study by Ohio EPA confirmed that "...objectionable odors are frequently
emitted from the facility" (Ohio EPA 1981). In particular, the process of
sludge mixing and breaking of an incompletely composted pile were felt at that
time to be the operational causes of the objectionable odors. 1In addition, it
has been stated by several individuals that the type of odor is easily
distinguishable, e.g., a septic sewage odor is attributed to the primary
clarifiers and/or anaerobic digestors at the Southerly Waste Water Treatment
Plant (WWTP); a burnt ash sewage odor is attributable to the incinerators at
Southerly WWIP; and finally, an earthy sewvage odor is attributable to the
Southwesterly Composting Facility (McCarthy 1986). Similar descriptions have
been offered by Maxwell (1986) and Bonk (1986).

2.1.2 Vater
2.1.2.1 Hydrology

The two wastewater treatment plants (WWIPs) that are the subject of this
environmental review (Jackson Pike and Southerly) are located on the Scioto

2-5




TABLE 2-3. AIR QUALITY DATA FOR THE FRANXLIN COUNTY LOCAL AREA

Pollutant
{Units) Year Columbus Franklin Grandview Grove
Avg. Time Co. Heights City
TSP 1985 57 34.6 45.8 38.6
{ug/m3) 1984 71.7 41.8 48.9 41.8
Annual 1983 67.9 41.1 48.7 39.8
TSP 1985 184 93 116 93
(ug/m3) 1984 209 104 127 99
24-Br 1983 229 127 154 120
S02 1985 37.3 20.1
(ug/m3) 1984 64.3 18.1
Annual 1983 40.4
502 1985 170 90
(ug/m3) . 1984 260 71
24-Hr 1983 224
502 1985 339 190
(ug/m3) 1984 572 193
3-Hr 1983 828
Cco 1985 12.6
(mg/m3} 1984 16.1
1-Hr 1983 18.4
co 1985 7.2
{(mg/m3) 1984 10.2
8-Hr 1883 9.8
NOx 1985 46.7
{ug/m3) 1984 44.4
Annual 1983 42.8
OZONE 1985 225
(ug/m3) 1984 212
1-Hr 1983 231
LEAD 1988 0.35
(ug/m3) 1984 0.62
3-Mo 1983 0.57

The maximum values of several downtown sites has been reported.




River. The Scioto River is a major tributary of the Ohio River, originating
in northwestern Ohio (west of Kenton) and flowing 135 miles southeast to the
Ohio River at Portsmouth. The river basin drains 6,510 square miles in 31

counties of central and southern Ohio.

The study area in Franklin and Pickaway Counties, is part of the Central
Scioto River Basin. This basin is located on a flat glacial till plain with
the mainstem flowing from north to south and its tributaries following well-
defined gorges. The Scioto River enters Columbus from the northwest, joins
with the Olentangy River within the City, and then flows south. To contain
erosion and flooding, the river channel within Columbus has been modified,

reinforced with concrete, and bounded by levees.

North of Columbus, the Scioto River is somewhat incised, with a substrate
alternating between exposed limestone bedrock and largely silt/muck deposits.
However, south of the city, the river valley is broad and poorly defined,
flowing over a buried valley filled with glacial .outwash material (mostly
coarse sand and gravel). In this area, the channel is typical of a large
compound river, exhibiting meanders and riffle-pool sequences. Flooding in

this area covers extensive areas of the floodplain (OEPA 1983).

There are two major Scioto River tributaries in the study area. They are
the Olentangy River (543 square miles) entering roughly five miles upstream of
the Jackson Pike WWTP, and Big Walnut Creek (557 square miles) entering about
one mile downstream of the Southerly WWTP.

The major tributaries affecting the water quality of the Scioto River
between Columbus and Circleville are the Olentangy River (confluence at RM
132.2); Big Walnut Creek (confluence at RM 117.2), with its tributaries Alum
Creek and Blacklick Creek; Walnut Creek (confluence at RM 102.1); and Big
Darby Creek (confluence at RM 100.8). Flow summaries and water quality
characterizations for these Scioto River tributaries are provided in the
following discussions. These discussions are excerpted from the most recent
305(b) reports (biennial water quality reports prepared by the individual
States).




e Olentangy River

The Olentangy is crucial to the Scioto River because it provides the
only guaranteed release below Griggs Reservoir, and thus during
critical lov flow periods may be the only source of dilution to the
Jackson Pike WWTP. A minimum flow of 5 cfs is required leaving
Delaware Reservoir above the town of Delaware, but flow almost always
exceeds this minimum. Low flow into the Scioto from the Olentangy
usually exceeds 19 cfs and almost never drops below 10 cfs. Effluent
from the Delaware WWTP enters the Olentangy River, at RM 24.8, and
affects water quality for a short distance downstream. However, this
does not significantly degrade water quality at the confluence with
the Scioto River. Nevertheless, water quality in the lower 10 miles
of the Olentangy is rated FAIR (QEPA 1986b) and the last half-mile
before entering the Scioto received a POOR rating. The ratings are
based on low faunal diversity indices and violations of fecal
coliform, iron, and lead water quality standards. Combined sewer
overflows and urban runoff from Columbus have been noted as the major
causes of the poor water quality. Dissolved oxygen usually exceeds
7.0 mg/1l, but the Columbus Consolidated Environmental Information
Document (URS Dalton 1986) reports violations of DO standards (5.0
mg/l) during low flow conditions. Elevated nitrate levels have also
been reported and may contribute to the DO problem.

¢ Big Walnut Creek

The vater quality of the lower segment of this creek, before it enters
the Scioto, was not rated in the 305(b) report. The two main
tributaries into this creek, Blacklick and Alum Creeks, both have
wvater quality problems. Blacklick Creek is given a FAIR rating due to
serious violations of water quality standards for dissolved oxygen,
ammonia, and fecal coliform. Blacklick Estates WWTP is currently the
major source of degradation, although the Reynoldsburg WWIP also
discharged into this creek in the past. Alum Creek is given a GOOD
rating, but the lower portion (below the two reservoirs) is subject to
urban point source and nonpoint source pollution, as is Big Walnut
Creek downstream of the Alum Creek confluence. Sporadic dissolved
oxygen and total iron WQS violations have been reported in these
areas, but data are insufficient to assess overall water quality.

® Walnut Creek

Although the upper reaches of Walnut Creek have exhibited some water
quality problems, due to effluents from Crown Zellerbach and the
Baltimore WWTP, the lower 24.3 mile section leading to the confluence
with the Scioto River is rated GOOD in the 305(b) report. Fish and
macroinvertebrate community indices reflected good water quality, with
a possible decline reflected in the macroinvertebrates downstream of
RM 5.5. This decline may have been due to the effects of organic
enrichment from nonpoint source runoff from agricultural lands. The
CWQR (OEPA 19B6a) reports violations of total iron water quality
standards near the mouth of Walnut Creek, which could also reflect
agricultural runoff (iron bound to eroded soil). The reported
dissolved oxygen concentrations always exceeded 5.0 mg/l.
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e Big Barby Creek

This tributary is characterized as having exceptional water quality in
the 30-mile segment upstream of its confluence with the Scioto River
(OEPA 1986B). Concentrations of nitrogen compounds, total phosphorus,
and BOD were relatively low and not indicative of problems. Heavy
metals concentrations were indicative of point and nonpoint sources
but did not reflect severe loadings problems. Dissolved oxygen
concentrations generally were high.

The Olentangy River floodplain is narrow, with an average width of about
1,500 feet. The river flows through a gorge section, from north of
Worthington upstream to Delaware, Ohio. It has an average slope of 6.2 feet

per mile.

The river stretch in that portion of the study area north of the Jackson
Pike WWTP is interrupted by two major impoundments, three low head dams on the
Scioto River, and one impoundment on the Olentangy River. These structures
supply Columbus with drinking water sources, flood control, and recreational

sites. They are discussed below in upstream-to-downstream order.

e O'Shaughnessy Reservoir was built in 1924 and upgraded in 1987 to
include an electric power plant that has a maximum generating capacity
of five megawatts and requires 1,380,000 cubic feet per second to
generate maximum power, This plant generates auxiliary power and is
not expected to alter the river's water quality. The area of the
seven-mile-long pool is 829 acres. The concrete spillway is 70 feet
high and 1,005 feet long. The dam is located at RM 148.8.

e The Julian Griggs Reservoir was built in 1905 for water supply. The
six-mile~-long reservoir is also pipular for power boating and a park
and marina exist along the shoreline. The concrete ogee dam is 33
feet high and 500 feet long. It is located at RM 138.8.

e The Dublin Road Water Treatment Plant withdraws water from behind a
low head dam about 17.7 feet high by 310 feet long. The dam is at RM
133.4. (This plant is considered to be part of the Griggs Reservoir.)

e The Delaware Reservoir is located on the Olentangy River. Completed
in 1951, the reservoir primarily serves as flood control although the
conservation pool is operated to provide five cubic feet per second
during low flow conditions to preserve downstream water supply and
pollution abatement uses. The Olentangy River joins the Scioto at RM
132.3.

o The Main Street Dam is a low head dam 15.7 feet high and 545 feet
wide. It creates a pool for a downtown park. The pool is not used to
control releases downstream. The dam is at RM 131 (OEPA 1983).

e The Greenlawn Avenue Dam, like the Main Street Dam, is not used for
water conservation. It is a low head dam 11 feet high, 422 feet wide
and is located at RM 129.6.
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The flow regime of the Scioto River can be characterized by river dis-
charge data taken at United States Geological Survey (USGS) gaging stations.
However, in analyzing this data for current river discharges, the period of
record considered must recognize the effect of flood control and water supply
impoundments, the most recent of which is the Delaware Dam (constructed in
1951). These impoundments have a moderating effect during flood conditions
reducing peak downstream discharges. During low flow conditions, water supply
withdravals have occasionally resulted in no discharge passing the Dublin Dam;
Scioto River flows downstream are then supplied solely by Delaware Dam

releases on the Olentangy River.

The primary source of river flows is from precipitation with the greatest
amount of precipitation occurring from February to July and the least amount
from August to January. Previous studies indicate a certain amount of ground-
water inflow to the river during low flow periods (OEPA 1983).

0f the water bodies in the study area, low flow conditions are the most
critical on the Scioto River. Columbus is authorized, by a 1913 statute, to
divert all flows of the Scioto River for the purpose of maintaining the public
water supply. Since the Griggs Reservoir and the Dublin Dam were designed for
public water supply, this statutory authority has resulted in occasional "no
flow" conditions over the Dublin Dam. The only assured water sources during

low flow periods are from the Delaware Reservoir and the two WWTPs.

The Corps of Engineers has guaranteed a minimum release of 5 cfs from the
Delavare Reservoir, to preserve water supply and water quality uses making the
Olentangy the principal source of dilution water for the Columbus WWTPs under
extreme low flow conditions. The Jackson Pike WWTP can contribute as much as
98 MGD (85 MGD on average) of discharge to the Scioto River Study area, which
represents 90 to 95 percent of the extreme low flow discharge in the river
stretch befween the two WIPs. Downstream of Southerly WWTP, Big Walnut Creek

and other tributaries provide additional water inflow.

According to the Federal Emergency Management Agency’s (FEMA) Flood
Insurance Study for Franklin County and the City of Columbus, the floodplain
of the Scioto River can be divided into two fairly distinct topographic
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subdivisions: a gorge section, with narrow valleys, from the Delaware County
line to approximately Interstate Highway 670 (crossing just north of
Valleyview); and an alluvial section with wide floodplains and rolling
uplands, from the Interstate Highway 670 crossing downstream to the Pickawvay
County line. Floodplain development along the Scioto River is extensive,
varying from residential to industrial.

The Olentangy River flows south through Franklin County and joins the
Scioto River near the southeasterly corporate limits of Grandview Heights,
within the Columbus metropolitan area. The land along the Olentangy River
floodplain is mostly open area and farm land in the upper reaches of Franklin
County. However, the lower several miles of the river, from Worthington to
the mouth, are mainly developed. Major transportation arteries, with their
associated bridges and interchanges, lie adjacent to the stream. Many indus-
trial and research facilities, several wholesale and retail distribution
centers and several park areas adjoin the Olentangy in the lower reaches.
Very little land adjacent to the stream along the lower three miles is
available for future development.

The history of flooding along the Scioto River, and particularly along
the Olentangy River, indicates that a major flood can occur during any season.
However, the majority of floods have occurred during the period from January
to March and have usually been the result of spring rains and/or rapid snow-
melt. The worst floods of this century occurred on March 25, 1913; in January
1952; and on January 21-22, 1959.

In response to the flood of 1913, flood protection measures were imple-
mented. The Scioto River channel improvement project widened the channel,
constructed levees and revetments, and increased bridge spans. After the 1959
flood, Dry Run levee was raised and strengthened, and a levee was constructed
along Dublin Road. 1In 1951, Olentangy River flows were regulated, for the
first time, by the Delaware Dam and Lake Project. Although the areas along
the Scioto River protected by levees would probably be safe from minor flood-
ing events, the extent of major flooding events, such as the 100-year flood,
would be unlimited, as if the levees were not present.
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2.1.2.2 Groundwater

Groundwater quality analyses are available from the USGS and the Ohio
Department of Health for inorganic chemical characteristics, but organic
analysis data are limited. In 1985, the Ohio EPA began testing the ground
wvater quality of four large radial wells used to provide the City of Columbus
with roughly 10 percent of its drinking water supply. In 1987, a regular
program of testing these four wells is expected to begin (Button 1986).

2.1.2.3 Surface Water Quality

The Scioto River from 0’Shaughnessy Reservoir (RM 148.8) to Chillicothe,
Ohio (RM 70.7) is a moderately polluted, turbid, warm water stream fed by
several tributaries of similar or better quality. The most significant water
quality impact is observed below the two Columbus wastewater treatment plants,
at river miles (RM) 127.1 and 118.4. Previous studies (1980-1982) have
described degraded conditions measured in chemical/physical water gquality
parameters and biological indices, below the two treatment plants. Despite
continued improvement over the past two decades, a substantial part of the
river between Columbus and Circleville does not yet meet the goals of the
Clean Water Act. Less severe problems occur downstream from Circleville and
upstream from Griggs Dam (RM 138.8) and in the Olentangy and Scioto Rivers
adjacent to Columbus. The problems in Griggs Reservoir and in the Olentangy

are primarily due to runoff and/or combined sewer overflow (CSO).

In the Scioto River, low levels of dissolved oxygen have historically
been the greatest problem associated with the two wastewater plant discharges
(Jackson Pike and Southerly). Improvements made in these treatment facilities
in the last 20 years have contributed to improvements in water quality down-
stream. The most noted water quality improvement has been increased dissolved
oxygen levels. Appendix G presents graphs of STORET data for DO, BOD,, and
NH3+NH;—N (ammonia) from 1971 to 1986 at six stations between the Jackson Pike
WWTP and Circleville. Regressions on each graph (dashed line) indicate a
general trend of improving conditions (increasing DO, decreasing BOD, and

decreasing ammonia) over the referenced time period.
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Flov records from a USGS station just downstream from the Jackson Pike
wvastevater treatment plant indicate wide fluctuations in flow, with a minimum
of 47 cfs and a maximum of 68,200 cfs during the period from October, 1920
through September, 1985 (Shindel, et al. 1986). The impact of wastevater
treatment facilities on water quality is highest during periods of critical
low flow.

The 0’Shaughnessy and Griggs Reservoirs, upstream from Columbus, are a
source of drinking water for the City. As Columbus is authorized to divert
the entire flow of the Scioto River for public water supply, during periods of
critical low flow there may be little or no water flowing over the dam at the
Dublin Road water treatment plant (RM 133). Under these flow conditions, the
Scioto River relies upon its confluence with the Olentangy River (RM 132.3) to
replenish its flow, at a minimum of 5 cfs (regulated at Delaware Dam). During
critical low flow periods, the input from the Olentangy provides the only
upstream dilution to the Jackson Pike WWTP (RM 127.1).

The Scioto River between Columbus and Circleville is greatly affected by
wvastewater discharge from the city of Columbus. The combined discharge from
the two Columbus wvastewater treatment plants (Jackson Pike at RM 127.7 and
Southerly at RM 118.4) constitutes up to 95 percent of the total discharge of
the river during lov flow periods. The effects of point and nonpoint pollu-
tion sources on Scioto River water quality have been demonstrated in the CWQR
(OEPA 1986a), based on instream chemical and physical data from 1980-1982.
The most notable negative impacts occurred downstream from the Jackson Pike
WWTP. Dissolved oxygen (DO), BOD,, total Kjeldahl nitrogen (TKN), nitrate
(NO,-N), total phosphorus (P-T), and total zinc (Zn-T) concentrations
reflected heavy loadings of domestic and commercial/industrial pollutants.

Dissolved oxygen (DO) is reported to exhibit the classic decline and
recovery downstream from both the Jackson Pike and Southerly WWIPs (OEPA
1986a). However, the data presented in the CWQR do not support this observa-
tion. Instead, these data suggest a steady decline in DO downstream from
Jackson Pike, with recovery beginning at least 10 miles downstream from
Southerly and continuing to Chillicothe (RM 70.9). At times, DO concentra-
tions drop at Circleville (RM 102.1). There may be a slight increase in DO at
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RM 115.3, three miles downstream of the Southerly WWTP, probably reflecting
the input from Big Walnut Creek at RM 117.2. Low dissolved oxygen levels are
considered the overriding water quality problem in this portion of the Scioto
River, although conditions have improved over the past two decades and are
anticipated to continue improving. This improvement is the result of
increasing DO and decreasing BOD, loading in the WWTP effluents. Hovever,
over the past 5 years (1980-1985), the occurrence of WQS violations for DO
(i.e., concentration of less than 5 mg/l mean or less than 4 mg/l minimum) has
not steadily declined, accbrding to a frequency analysis of daytime DO data
(OEPA 1986a).

Ammonia creates an oxygen demand, thereby lowering DO concentrations in
receiving waters. On this basis, the CWQR attributes improved DO conditions
in the Scioto, in part, to the significant reduction in ammonia loading from
the two WWTPs over the past two decades. However, a frequency analysis of
ammonia data between 1980 and 1985 reveals that there was not a substantial
improvement in ammonia levels between 1980 and 1985 (OEPA 1986a).
Concentrations exceeding 2.0 mg/l vwere not unusual downstream from the WWIPs
and concentrations exceeding 1.0 mg/l were common (30-50 percent of the

measurements).

The major input of ammonia is from the two WWTIPs. A sharp increase in
ammonia concentrations occurs just downstream of the Jackson Pike WWTP,
followed by a gradual decline to the Southerly WWTP, where a small increase
occurs, and then a progressive decline downstream to Circleville. Ammonia
concentrations between Jackson Pike and Southerly often exceed 1.0 mg/l and
annual maxima may exceed 3.0 mg/l. Downstream of Circleville, concentrations

are usually between 0.2 mg/l and 1.0 mg/l.

Upstream of the WWTPs, ammonia concentrations remain less than 1.0 mg/l
and often fall to less than 0.2 mg/l. The major source of ammonia in that
portion of the river is runoff and CSO outfalls to the Olentangy and the

Scioto mainstens.
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Ammonia is one of several nitrogen species which exert a DO demand.
Total Kjeldahl nitrogen (TKN) is.often used as a measure of collective DO
demand due to nitrogen. TKN concentrations in the Scioto follow the same
general distributional pattern as ammonia, with the two WWTPs providing the

major inflow.

Nitrate nitrogen (NO,-N) concentrations reflect both point and nonpoint
sources. Upstream from Griggs Dam, both the Griggs Reservoir and the
0’ Shaughnessy Reservoir are enriched with nitrogen, presumably from agri-
cultural runoff. Concentrations in excess of 4.0 mg/l are not uncommon and
violations of the WQS for drinking water (10.0 mg/l) have been reported.
However, much of this water is withdrawn at the Dublin Road water treatment
plant. Consequently, NO,-N concentrations downstream of the waterworks dam
(RM 133) are reduced due to the diluting effect of water entering from the
Olentangy River, which exhibits lower nitrate levels (NO,-N = 2.5 mg/l).

Downstream from Jackson Pike, ambient river nitrate concentrations rise
markedly to concentrations of greater than 5 and even of up to 10 mg/l during
periods of low flow. Nitrate concentrations steadily decline downstream from
the initial increase caused by the Jackson Pike WWTP effluent. Wastewater
input from the Southerly WWTP does not have a marked effect on ambient nitrate
concentrations, although it may retard the rate of decline downstream.

Nitrate contributions from the WWTPs have increased over the past several
years due to improved nitrification practices adopted for the purpose of

reducing ammonia levels in the effluent.

Total phosphorus (P-T) concentrations are almost exclusively related to
point source input. The major contribution comes from the Jackson Pike WWTP
vhere ambient river concentrations rise dramatically, usually in excess of
1.0 mg/1 and often to greater than 2.0 mg/l. Downstream from the Jackson Pike
WWTP spike, concentrations decline steadily but never drop quite as low as
upstream levels.

The most commonly found heavy metals in the Scioto are zinc, lead,
copper, and iron. Cadmium, chromium, and nickel are found less frequently.
Total zinc (2Zn-T) concentrations in the river are significant, however, zinc
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rarely exceeds the WQS (300 pg/l). The Zn-T distribution reflects the impact
of the Jackson Pike WWTP and, to a lesser extent, urban nonpoint sources.
Concentrations are at their maximum near Jackson Pike and decline progres-

sively downstream.

Total lead (Pb-T) and iron (Fe-T) increase slightly in a downstream
direction through the study area. Both reflect primarily nonpoint source
input. Iron is associated with both agricultural and urban runoff and is
strongly bound to suspended solids, while lead is associated primarily with
urban runoff. WQS violations have been frequently reported for iron, but
violations of the 30 ug/l WQS for Pb-T have been minimal. Total copper (Cu-T)

distribution reflects inputs in the Columbus and Circleville areas, but in

general the levels are fairly low.

Water Quality Ratings of River Segments

The 305(b) report lists six segments of the Scioto mainstem in the study

area. They are rated as follows:

e 0’'Shaughnessy Dam to upstream from the Olentangy River confluence (RM
148.8-132.4) - GOOD: High nutrient loads but low algal density char-
acterized this section. Other physical/chemical water quality param-
eters were good, and fish and macroinvertebrate indices reflected
background conditions, although increasing stress was evidenced in
Griggs Reservoir.

e Olentangy River confluence to Frank Road (RM 132.2-127.7) - FAIR:
Both fish and macroinvertebrate communities reflected structural and
sublethal stresses due mainly to contributions from urban nonpoint
sources and combined sewer overflows, and the partially impounded
nature of this segment causing elevated contaminant levels in trapped
sediments.

e Frank Road to confluence of Walnut Creek (RM 127.7-106.1) - FAIR/GOOD:
Most extensive chemical/physical and biological water quality degra-
dation occurred in this segment, but rating has been upgraded from
POOR to FAIR/GOOD because 1985 sampling revealed full or partial
attainment of biological potential (based on species diversity
indices) at several locations.

e Confluence of Walnut Creek to confluence of Big Darby Creek (RM 106.1-
100.8) - GOOD: Good assemblage of fish and macroinvertebrates

reflected near complete recovery of upstream impacts, with improve-
ments continuing through 198S5.
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e Confluence of Big Darby Creek to near Delano (RM 100.8-78.3) - FAIR:
Fish and macroinvertebrate communities improved over previous years.
Slight stresses were still apparent, but diminished downstream. In
1981, there was judged to be a potential for impact from complex toxic
substances downstream from Circleville. In 1984-1985, almost complete
recovery of fish and macroinvertebrate communities was reported
between RM 100.8 and 99.7.

e Near Delano to Bridge Street in Chillicothe (RM 78.3-70.7) - GOOD:
Fish and macroinvertebrates typical of organically enriched warm-water
river.

Surveys of fish and macroinvertebrate communities have been used as
indices of water quality (OEPA 1986a; OEPA 1986b; Olive 1971). Diversity
indices are most commonly used and serve as one basis for classifying water
quality in the 305(b) report (OEPA 1986b). 1In both the CWQR (OEPA 1986a) and
the 305(b) reports, improvements in species diversity were noted as indicative
of improving water quality conditions in the Scioto River between Columbus and
Circleville. These biotic changes were attributed to overall increases in DO,

due to upgraded water treatment practices.

It was also noted in the CWQR that improved diversity has been accom-
panied by the reappearance of pollution-intolerant fish species (including
several sport fish). However, an increase in external anomalies (e.g.,
lesions, fin erosion) has also been recorded. An attempt has been made to
associate the anomalies with the effects of low oxygen on intolerant species,
and the CWQR predicted that the incidence of anomalies will decrease as DO
continues to increase. However, this prediction overlooks the potential
effect of chemical contaminants, such as chlorine, heavy metals and various
organic chemicals, to which external and internal anomalies are usually
linked.

Fecal coliform bacteria are commonly used as raw sewage tracers. Over
the past decade, there has been a general decline in fecal coliform concen-
trations in the segment of the Scioto River between the Jackson Pike WWTP and
Circleville. However, this decrease is in large part attributed to increased
chlorination at the WWIPs. Consequently, the fecal coliform count can no
longer be reliably used as an indicator of raw sewage. Further, increased
chlorine is a wvater quality concern which can have an impact on the river

fauna (including, for example, external anomolies).




2.1.3 Land
2.1.3.1 Topography and Physiography

The Columbus planning area includes the city of Columbus, Ohio, most of
Franklin County, and small adjacent portions of Delaware, Licking, Fairfield,
and Pickaway Counties. The topography of the study area is characterized by
level to rolling relief, with altitudes ranging from 1130 feet above sea level
in the northeast to 665 feet above sea level along the southern border.

The major stream valleys in the northern portion of Franklin County run
parallel to each other, converging towards the centrally located valley of the
Scioto River. Tributaries of the Scioto River include the Olentangy River and
Darby, Walnut, Blacklish, and Alum Creeks. The Scioto River gradient within
the Facilities Planning Area (FPA) averages about 4.4 feet per mile.

2.1.3.2 Surficial and Bedrock Geology

The FPA is located within the glaciated till plain of Central Ohio
(Goldthwait et al. 1961). The Till Plains section of the Central Lowlands
physiographic province constitutes about four-fifths of Franklin County.
Formed when preglacial features were buried by glacial deposits, the Till
Plains are flat except in areas adjacent to streams. The remaining one-fifth
of Franklin County is occupied by the Appalachian Plateau rising eastward near
Big Walnut Creek from an escarpment of north-south scarps and terraces at an
elevation of 800 feet. The general area was glaciated during at least two
different glacial periods. Evidence of Illinoian glaciation has been found in
the form of fine, well-sorted sands in buried valleys beneath the more recent
Visconsin age glacial till (SCS 1980a). Dominant soils formed in these

deposits are Eldean, Ockley, Warsawy, and Vea soils.

The surface deposits in the FPA are mostly ground moraine. The landscape
has an average of about 50 feet of till over bedrock. There are two distinct
tills within the ground moraine. The northeastern third of the FPA consists
of a medium-lime clay loam till that contains a high percentage of sandstone
and coarse shale fragments from the underlying bedrock. The dominant soils
formed here include Bennington, Cardington, and Pewamo soils. The south-
western two-thirds of the ground moraine consist of a high-lime till that
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contains a high percentage of limestone and coarse dolomite fragments from the
underlying limestone bedrock. Among the soils formed in this ground moraine
are Kokomo, Celina, and Crosby soils. There are three end moraines in the
FPA: the London Moraine in the southwest corner, the Pickerington Moraine in
the northeast corner, and the Powell Moraine in the extreme southwest corner.

The bedrock underlying the glacial deposits is sedimentary. It has a
north-south strike and a dip of 20 to 30 feet per mile to the east. Ages
range from lower Devonian in the west to lower Mississippian in the east of
the FPA. Lithologies consist of dolomitic limestone, shale, and sandstone.

The Raisin River Formation, dolomitic limestone exposed in places in the
valleys of Big and Little Darby Creeks, is the oldest member of the Devonian
System in the FPA. The formations within the Devonian System to the east are
younger and located above the Raisin River. These include the Columbus and
Delawvare Limestones and the Ohio and Olentangy Shales. The limestone is along
the Scioto River Valley and the shale is along the northern Olentangy River
Valley.

The Mississippian System is exposed in the valleys of Big Walnut and
Rocky Fork Creeks. The formations include, from oldest to youngest, Bedford
Shale, Berea Sandstone, Sunbury Shale, and Cuyahoga Sandstone. These
formations occur as alternating beds of shale and sandstone.

The geologic formations that occur near the surface in the Scioto River
Basin are of sedimentary origin. They are comprised of two general classes:
(1) consolidated layers of sandstone and shale, and (2) unconsolidated
deposits of clay, sand, and gravel. Sandstone formations may yield sizable
quantities of water; however, the degree of cementation of the individual
grains and the composition of the formation often deter the flow of water
through the formation. Shale may temporarily store sizable quantities of
water; however, water does not readily pass through it. Water in the glacial
sand and gravel deposits occurs in the pore spaces; therefore, permeability,
thickness, and regional extent of the water-bearing formation determine the

quantity of water available.
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Limestone bedrock is the principal source of underground water for the
Mill Creek and Scioto River basins. The Silurian and Devonian carbonates
underlie the entire basin at depths ranging from 1 to more than 220 feet.
Industrial wells developed in these formations have reported yields in excess
of 450 gallons per minute. The southern glacial outwash deposits of the
Sciota River yield more than 200 gallons per day. These relatively thick
lenses of sand and gravel may be recharged by the Scioto River.

2.1.3.3 Soils of the Facilities Planning Area

Soil characteristics influence the design and location of septic tank
systems and landfills as well as the suitability of sites for land application
of sewage sludge. Soil infiltration rates under different cover conditions,
permeability, land slopes, depth to the bedrock/water table, and the relation
of these factors to the ground water system determine the suitability of a

site for solid or liquid waste disposal.

The soils have been mapped in detail for the entire FPA (SCS 1977, 1978,
1979, 1980a, 1980b, 1981, 1982). The association map (Figure 2-1) is provided
to convey a general concept of soils in the FPA. The four major soil
associations, covering 75 percent of Franklin County, are described below.

The Bennington-Pewamo association is characterized as deep, nearly level
and gently sloping, somewhat poorly drained, and very poorly drained soils
formed in medium textured and moderately fine textured glacial till. This
association covers about 29 percent of Franklin County. It is found on
relatively broad flats, depressions, low knolls, and ridges. The soils have
lov potential for most building site development and sanitary facilites. The
seasonal wetness, ponding, slow or moderately slow permeability, and low

strength are the main limitations.

The Crosby-Kokomo-Celina association is characterized as deep, nearly
level to sloping, moderately well drained, somewhat poorly drained, and very
poorly drained soils formed in medium textured and moderately fine textured
glacial till. This association covers about 12 percent of Franklin County.
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It is found on broad flats with depressions, knolls, and ridges. The Crosby
and Kokomo soils have low potential for building site development and sanitary
facilities. Celina soils have medium potential for these uses. Seasonal
wetness, slow or moderately slow permeability, and low strength are the major

land use limitations.

The Crosby-Kokomo association is characterized as deep, nearly level and
gently sloping, somewhat poorly drained, and very poorly drained soils formed
mainly in medium textured and moderately fine textured glacial till. This
association covers about 24 percent of Franklin County. It is found on broad
flats with slight rises, low knolls, and depressions. The soils are mainly
nearly level and gently sloping with sloping areas along some drainageways.
Most areas have low potential for most building site development and sanitary
facilities. The seasonal wetness, slow or moderately slow permeability, and

ponding are the main limitations to use.

The Kokomo-Crosby-Lewisburg association is characterized as deep, nearly
level and gently sloping, moderately well drained, somewhat poorly drained,
and very poorly drained soils formed in medium textured and moderately fine
textured glacial till. This association covers about 10 percent of Franklin
County. It is found on broad flats with depressions, low knolls, and some
discontinuous ridges. The Kokomo and Crosby soils have low potential for
building site development and sanitary facilities, and the Lewisburg soils
have medium potential for these uses. Soil wetness, slow or moderately slow
permeability, and erosion hazard on the Lewisburg and Crosby soils are the

main limitations.

Most of the soil associations are described as having low potential for
building site development and sanitary facilities. Some of the limitations
can be partially or fully overcome by specially designed facilities. Building
sites could be landscaped for good surface drainage away from foundations and
septic tank absorption fields. In some places artificial drainage can reduce
the wvetness limitation and swvell potential if proper design and installation

procedures are used.
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2.1.4 Biota
2.1.4.1 Terrestrial Biota

The FPA is situated vithin the Temperate Deciduous Forest Biome. Once
covered primarily by climax beech forest, most of the land in Franklin County
has been cleared for agricultural use. Forested areas which currently cover
only about 5 percent of the county are limited to relatively small scattered
woods, stream bank areas, and floodplains. Table 2-4 identifies several
natural terrestrial areas that have been determined to have unique natural

vegetation.

Dominated by agricultural lands, the FPA is characterized by relatively
low wildlife populations and diversity. With modern agricultural practice, it
is common to plant "fence row to road ditch," leaving little year-round
herbaceous cover, undisturbed breeding habitat, or natural food for wildlife.
Therefore, the principal wildlife habitat in the FPA is provided by the avail-
able farm voodlots and vegetation along streams. Species which are abundant
in the farm fields include the cottontail rabbit, the fox squirrel, the red
fox, and the woodchuck. For these species, the farm land provides adequate
forage, while nearby woods provide protective cover and nesting sites.
Raccoons, weasels, opossums, muskrats, and minks are found in wetland areas
and forests associated with streams and ponds. Species associated with upland
forest habitat, including white-tailed deer, gray squirrels, and gray foxes,
are also found in many parts of the FPA.

BEach spring and fall millions of bird migrants of several hundred species
pass through Ohio to and from their breeding grounds. About one-third of
these nest in the west-central region (Thomson 1983). This is the region
vhich contains the FPA. Once vast forest land, central Ohio is now
predominantly farmland. Those areas which serve to provide habitat include
remaining forests, bogs, tree-lined rivers (e.g. the Scioto River), sevage
treatment ponds, golf courses, airports, quarries, and landfills.

The greatest number of migrant and overwintering waterfowl in Ohio can be

found in the Scioto River watershed. In the northern half of the central
Scioto River basin mallards and black ducks are commonly found nesting, along
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TABLE 2-4.

NOTEWORTHY NATURAL TERRESTRIAL AREAS

Area

location

Description

Elacklick woocs
Mesrcpolitan Park

Blendon Wcods

Metropolitan Park

Carby Creek
Metropolitan Park

fighbanks

Hetropelitan Park

Sharon Woods
Mertropolitan Park
{Scring Heollow)

Gahana wWoocs State
Nature Freserve
{Sehiencers

woods)

Rocky Fork

Natural Area

Scioto River Bank
at Dublin

Welch's Beech
wWocds

Southwest of
Reynoldsburg

Nertheast of
Colurbus, along
Rcute 161

Fast sice of
Dazrby Creek, on
Koebel-Suydan
Road

Starcon Tvwp. and
alsc Crarce Twp.,
Delaware County

Sharon Twp.

Sharon Twp.
¢cresses Rt, 23
to the Cientangy
River,

Jefferscn Twp.
Gahanna, 1/2 mi.
south of Haven
Ccrners Rd., on
the west sice cf
cf Tayicr Sctation
Recead.

Rocky Fecru Creek
viciniy

Extends south from

Dublin Bridge and
west of U.5. Rt.
33 ca 1l mile,
includince an old
limestone Guarry

Washington Twp.
and Alsoc Cencerd
Twp., Delaware
County.

One cf the firest un-
spoiled woodianis o7
central Ohio. A becch-
maple to elm, asn, oax
swamp-fcorest, Dedicated
4s a State Nature Pre-
serve, hkpril 1973.

An area of roucgh terrain
and second growth timber,
much kept as wilderness
area, Upland and swamp
forests,

An upland area of pri-
marily oak-hickery forest.
Eroded hillsicdes along the
creek previde suitable
rhabitat for prairie sge-
cies vegetaticn.

Ohio shale bluff and oak
forest along the East bank
cf the Olentangy River.
Dedicated as a State
Nature Preserve, April
1973.

A good beech-maple forest
centaining large white
caks.

A terrain rich in fauna
and f£lcra that has been
kept in a wilid state.

A beech-maple and ash
forest with mixed mescphy~
tics, and pin cak, silver
maple and buttonbush swamp
in lower regicrns. Dedica-
ted January 1§74.

A rucced ravine on ROCkY
Fork Creek, & trabutary
of Big Walnut Creek.

The type locality of
Trillium nivale, and also
cecntains-one of the best
colonies of Thuja occi-
dentalis in 1%s native
habitat in cerntral Ohio.

mature beech woods of
exceptional guality on the
Powell Mora:ne,

Source: Malcolm Pirnie,

Inz. July 1976,




with some blue-vinged teal. On the Scioto River south of Columbus the wood

duck is the principal breeding species.

Nesting habitat requirement for the wood duck are water, mature timber
with suitable nesting cavities and brood voer, all within close proximity.
When nest sites are not available near water, the wood duck may nest one to

two miles from the nearest body of water,

When the reservoirs in northern Columbus freese, many waterfowl fly to
the segment of river below the Jackson Pike WWTP. The warm effluent keeps the
river from freezing, making it attractive as a source of food and protection

to the migrating and residential flocks (Watts 1987).

A diversity of bird fauna has been observed at the Jackson Pike WWTP,
This site has been identified by Thomson (1983) as one of the good birding
sites in Ohio. Thomson described the small ponds at the entrance of the WWTP
as a noteworthy area for songbirds and also as a possible area to find a great
blue heron or a belted kingfisher. The sludge pond attracts shorebirds from
April through October. Rare species that have been seen here include piping,
lesser golden, and black-bellied plovers; whimbrel; willet; ruddy turnstone;
Willson's and red-necked phalaropes; long-billed dowitcher; red knot; and
western, white-rumped Baird's stilt, and buff-breasted sandpipers. The piping
plover is a federally endangered species. Sitings of these birds are
considered to be accidental or casual. No recent sitings of the piping plover
have been recorded. The most commonly seen species during the late summer
movement of shorebirds are greater and lesser yellowlegs, solitary sandpipers,
and pectoral sandpipers. Another pond on the site is attractive to blue-
winged teals, wood ducks, and American coots, and which the water is low,

shorebirds feed along the muddy edges.

2.1.4.2 Aquatic Biota

The streams within the FPA are classified as '"warm water habitat™ by the
Ohio EPA. Water quality and habitat conditions in the individual streams
affect the species diversity and the abundance of aquatic biota found in each
stream. The following discussion addresses fisheries, macroinvertebrates, and

bivalve mollusks as indicators of existing water quality conditions. The
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primary focus is the mainstem Scioto River, although tributaries are also

discussed.

Biological and chemical/physical sampling conducted in the central Scioto
River mainstem during 1979, 1980, and 1981 clearly illustrated a significant
impact on the area between the Jackson Pike WWTP and Circleville (OEPA 1986a).
Both fish and macroinvertebrate communities were degraded and biological
indices were well correlated with the observed pattern of dissolved oxygen
concentrations. Fish sampling conducted during 1979-1986 revealed improved
conditions between Columbus and Circleville, as reflected in Figure 2-2. The
cumulative distance of mainstem with low mean composite index values (less
than 8.0) was significantly reduced, from 26.9 miles in 1979 to 0.7 miles in
1985 for that area between the Jackson Pike WWTP and Circleville (OEPA 1986a).
Further improvements occurred in 1986 when none of the sampling locations fell

below 8.0 and several rose above 9.5.

Fisheries: Mainstem Scioto River

Fish can be one of the most sensitive indicators of the quality of the
aquatic environment in that they constitute a conspicuous component of the
aquatic community (Smith 1971). The relative abundance and distribution of
fish in the central Scioto River were determined, through electrofishing, in
1979 (Yoder et al. 1981) and 1980-1981 (Ohio EPA 1986a). The study area
extended for 74.8 miles between the 0’Shaughnessy Dam and Chillicothe. The
results of these studies are reported and discussed in detail in the
Comprehensive Water Quality Report (CWQR) (OEPA 1986a). Much of the
information presented in this section is derived from the the CWQR, unless

stated othervise.

The study area was divided into six segments based primarily on the
position of major point sources of wastewater and physical features. The
limits of these segments are given in Table 2-5. River segments 3 and 4 are

situated within the Columbus Facilities Planning Area.
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TABLE 2-5. LOCATION AND DESCRIPTION OF THE SIX RIVER SEGMENTS

Location'and Description

RM 145.5-138.7; Downstream from 0' Shaugnessy
dam to Griggs dam.

RM 138.6-134.0; Downstream from Griggs dam to
Dublin Rd. WTP dam.

RM 133.9-129.7; Downstream from Dublin Rd.
WiP dam to Greenlawn dam.

RM, 129.1-127.2: Downstream from Greenlawn
dam to upstream from Jackson Pike WWTP.

RM 127.1-118.9; Downstream from Jackson Pike
WMJTP to upstream Columbus Southerly WWTP 002
raw wastewater bypass.

RM 118.8-116.7; Downstream Southerly 002
bypass to upstream from CSOE-Picway £GS.

RM 116.6-108.9; Downstream from CSOE-Picway
EGS to RM 108.9.

RM 108.8-99.7; Downstream from RM 108.9 to
upstream from Container Corporation of
America (CCA) 001, '

RM 99.6-89.7; Downstream CCA and Circleville
WWTP to upstream from Scippo Cr. (PPG)

RM 89.6-70.7; Douﬁstream from Scippo Cr. to
Bridge St. in Chillicothe

River Segment Subsegment
1 1A
18
2 Z2A
28
3
4 4A
48
4C
5
6
Source: Ohio EPA 1986a.

2-28




A cumulative total of 68 species and nine hybrids were sampled in the
entire 1979-1981 period. These species are listed in Table 2-6., A total of
72 species and 10 hybrids were sampled for the 1979-1986 study period. The
same cumulative numbers were collected in 1986 as for the entire period,
indicating an increase in diversity over tiﬁe. General indications of the
relative tolerance to pollution of many species in Table 2-6 may be derived
from Table 2-7.

In the 1979 sampling, common carp, river carpsucker, and golden redhorse
dominated catch by weight, comprising 73, 6, and 3 percent of total weight,
respectively. In 1980, common carp, river carpsucker, and the smallmouth
buffalo dominated catch by weight, comprising 66, 11, and 4 percent of total
weight respectively. 1In 1981, common carp, river carpsucker, and golden
redhorse again dominated the catch, contributing 52, 12, and 9 percent of
total weight respectively. In 1986, the catch was dominated by the same three
species as in 1981, with the common carp contributing 62 percent of total
biomass, the river carpsucker at 11 percent and the golden redhorse at 5 per-
cent. The golden redhorse is considered to be less pollution tolerant than
the common carp, river carpsucker and small mouth buffalo, and its gradual
increase in biomass reflects improved habitat. The common carp biomass showved
a decreasing trend over the study period, while the river carpsucker showed an
increasing trend, suggesting improving habitat conditions (see Tables 2-6 and
2-7).

In terms of numbers of fish caught, the dominant species show more
variation from year to year. In 1979, gizzard shad, common carp, and bluegill
dominated the catch, comprising 16, 16, and B percent of total numbers,
respectively. In 1980, the common carp, river carpsucker, and green sunfish
dominated catch, accounting for 18, 11, and 10 percent of total numbers
caught, respectively. The gizzard shad decreased to 5 percent of the catch in
1980. However, in 1981, it was once again the most dominant fish by number,
comprising 27 percent of the total catch. Other dominant species for 1981
wvere the common carp and golden redhorse, accounting for 12 and 10 percent of
catch numbers, respectively. In 1986, the gizzard shad and common carp
remained the two most dominant species, followed by the spotfin shiner. The
percentages of total numbers caught are gizzard shad: 14; common carp: 12;
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TABLE 2-7. SPECIES GROUP DESIGNATIONS USED TO ASSESS
COMMUNITY COMPOSITION PATTERNS IN THE MAINSTEM
SCIOTO RIVER AND MAJOR TRIBUTARIES.

Group Species of Genera Included
GS Gizzard shad (Dorosoma): omnivores, highly pollution tolerant
G Carp, goldfish (Cyprinus, Carrasius): omnivores, highly

pollution tolerant

R Round-bodied catostomidea (Moxostoma, Hypentelium, Minytrema,
Catostomus): insectivores, moderately to highly poliuttion
intolerant

c Deep-bodied catostomidea (Carpiodes, Ictiobus): mixed
omnivores and insectivores - moderately pollution tolerant

M Minnows, chubs (Semotilus, Pimephales, Hybopsis, Nocomis,
Phenacobius, Campostoma): insectivores, herbivores,
generalists - most highly intolerant to intolerant but some
highly pollution tolerant

N Shiners (Notropis, Notemigonus): insectivores - highly
pollution intolerant to moderately pollution tolerant

B Basses, crappies (Micropterus, Pomoxis): top carmnivores,
moderately pollution intolerant

S Sunfishes (Lepomis): insectivores, top carnivores, highly
pollution tolerant to moderately intolerant

F Catfishes, drum (Ictalurus. Pylodictis, Aplodinotus): top
carnivores, insectivores, one piscivore - highly to moderately
pollution tolerant

v Sauger, walleye (Stizostedion): Piscivores

v Large River (Morone, Alosa, Hiodon): piscivores

L Gars (Lepisosteus): piscivores

4] Other (rare and uncommon species not included in abovde group
designations)

NOTE: Information on feeding preferences and selective level of pollution
tolerances is included when known.

SOURCE: Adapted from Ohio EPA 1983a.
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and spotfin shiner: 10. The most recognizable trends are that gizzard shad
fluctuated annually while the common carp exhibited a gradual decline. Of the
other species mentioned, the golden redhorse is the least pollution tolerant.

OEPA used percent similarity and relative community composition to assess
changes in the composition of the Scioto River fish community over the 75 mile
study area. Similarity matrices showed a three-year trend of decreasing
faunal organization in the upstream segments and increasing similarity in the
lower reaches. The Ohio EPA indicated that this data may reflect increased
stresses upstream from Columbus and improved conditions downstream. However,
this postulate is not entirely consistent with OEPA water quality discussions
(OEPA 1986a and 1986b), which suggest improving water quality conditions in
upstream segments attributed to improvements in wastewater treatment.

Notable differences in community composition exist between the six river
segments studied. In terms of total biomass, the 1980 fish community sampled

from Segment 1 (see Table 2-5 for key to segments) was dominated by carp-
goldfish (G), round-bodied Catostomidae (R), bass-crappie (B), and sunfish (§)
groups. (Refer to Table 2-7 for key to lettered species designations.) The
remaining segments, including the Columbus study area, were each comprised

mainly of carp-goldfish (G) and deep-bodied Catostomidae (C) groups (over

80 percent combined biomass). The round-bodied Catostomidae (R) and catfish-
drum (F) groups increased in their contribution to total biomass further
downstream in Segment 6. Numerically, there was a gradual downstream shift
from a sunfish (S), bass-crappie (B), and round-bodied Catostomidae (R) pre-
dominant composition to a carp-goldfish (G) and deep-bodied Catostomidae (C)
community. Data from 1979 (Yoder et al. 198l1) exhibited very similar commun-

ity composition to that found in 1980.

Compositional differences in fish communities between the six river seg-
ments studied in 1981 are characterized in Figures 2-3 and 2-4. Comparing the
1980 and 1981 data, a noticeable change occurred in Segment 1 in 1981, with
the round-bodied Catostomidae (R) replacing carp-goldfish (G) as the
predominant group in terms of total biomass. Numerical composition in 1981
also differed from that of the previous year. In Segment 1, the round-bodied
Catostomidae (R) and gizzard shad (GS) groups were equal in compositional
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dominance to the sunfish (S) and bass-crappie (B) groups. The fish community
from Segment 2 through 5, including the Columbus study area, was dominated by
the gizzard shad (GS), carp-goldfish (G), and deep-bodied Catostomidae (C)
groups. The sunfish (S) group was equally important above the Jackson Pike
WWTP, in Segment 2.

Compared to the 1979 and 1980 data, the 1981 data showed a predominance
of the pollution-tolerant groups (C and G) downstream from Columbus. In
general, these results indicate somewhat improved conditions in this section

of the mainstem.

The composite index (Gammon 1976), which incorporates density, biomass,
and the Shannon index (a diversity index), was used to evaluate the overall
condition of the fish community. The composite index values were plotted
against river mile for the 1979, 1980, and 1981 results. The results of this
comparison are depicted in Figure 2-5. The mean number of species per zone
was also plotted against river mile for this same period. The results of this
second comparison are depicted in Figure 2-6. Downstream from the Jackson
Pike WWTP, the composite index values declined. In 1979-1980, similar pat-
terns of gradual decline, followed by a gradual recovery, occurred downstream
from the Jackson Pike WWTP, the Columbus Southerly WWTP, the Container Corpor-
ation of America, and the Circleville WWTP. This pattern was weakly evident
in 1981. The mean composite index values in 1981 were considerably lower than

in previous years, especially immediately downstream from Greenlawn Dam.

A comparison of mean composite index scores for 1981, 1985, and 1986 is
shown in Figure 2-7. From 1981 to 1985, all stations improved, particularly
those between Southerly and Walnut Creek. Not only do these stations have
higher overall values, but the decline apparent in 1981 is also less pro-

nounced in 1985.

The composite index is used to assess structural characteristics of fish
communities, which are described in terms of biomass, abundance, and
diversity. The OEPA has also analyzed fish sampling results using the Index
of Biotic Integrity (IBI) (Karr 1981, Fausch et al. 1984; as cited in OEPA

1986a) which incorporates both structural and functional characteristics in
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the assessment of aquatic communities. The characteristics, or metrics, used
in the IBI, are listed in Table 2-8. Each sampling location is assigned a
score of 5 (best), 3, or 1 (worst) for each metric, based on the criteria
shown in Table 2-8. The scores are then added and the total used to describe
the fish community at that particular sampling location. The highest possible
index score is 60, which would describe a virtually undisturbed habitat in a
pristine environment. Scores above 50 are excellent. Scores between 20 and

30 indicate an impacted community with little structural and functional

integrity.

Scores for selected sampling locations are shown in Table 2-9. Scores in
the 20-30 range were much more common from 1979-1981 than from 1985 to 1986.
In 1985 and 1986, most stations had scores in the 36-44 range, indicating
marginally good to good conditions, but with some problems remaining. The
metrics which reflected problems in the aquatic community were as follows:
higher portion of hybrids, higher incidence of external anomalies, higher
percentage of omnivores, and lower percentage of round-bodied suckers and/or

insectivorous species.

While all stations improved over time, some longitudinal trends persisted
throughout the study period. The station immediately below the Whittier St.
CSO (RM 129.1) was always higher on both indices than all stations between
Jackson Pike and Southerly (RM 126.4-RM 119.9). The station just below South-
erly (RM 118.1) alvays scored higher than the station just upstream from it
(RM 119.9). This observation correlates with modeling information in the CUQR
which shows that the dissolved oxygen sag below Jackson Pike reaches its low-

est point just above Southerly.

From RM 118.1 to RM 109.2, the Index of Biotic Integrity declines in all
years but the delcine was more prounounced from 1979-1981 than from 1985-1986.
This trend is also evident in the Composite Index. According to the CWQR, the
gradual decline in dissolved oxygen concentration below Southerly is primarily
responsible for the decline in structure and function of the fish community
throughout this segment of the river. These conditions are probably linked to
the impacts of the Southerly WWTP discharge.
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TABLE 2-8. METRICS AND NUMERICAL RANKINGS USED IN
THE INDEX OF BIOTIC INTEGRITY

Metric 5 3 1
Cumulative Species >35 22-34 >22
Numbers/km" >350 175-350 <175
Sunfish Species >6 3-6 <3
Sucker Species >8 4-8 <4
Intolerant Species >9 5-9 <5
% Round-bodied Catostomids >40 15-40 <15
% Omnivores <25 25-50 >50
% Insectivorous Cyprinidae >30 10-30 <10

& Catostamidae
% Carp/Goldfish <5 5-20 >20
Z Top Carnivores >10 5-10 <5
% Hybrids <0.5 0.5-3 >3
% Anomalies <0.2 0.2-3 >3

*less than 50 individuals/km scores 1 in all proportional metrics.

Source: Adapted from table provided by Yoder, January 1987a.
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TABLE 2-9., INDEX OF BIOTIC INTEGRITY (IBI) SCORES FOR THE
SCIOTO RIVER MAINSTEM

River

Mile 1979 - 1980 1981 1985 1986
129.1 . 32 34 26 34 36
126.4 22 26 22 24 32
122.9° 24 30 28 32 40
19.9° 26 22 26 32 34
118.1 34 36 32 a4 as
171 22 26 26 a 36
1n2.8° 6 26 24 36 36
109.2 - - - a2 4
108.8 8 14 26 38 36
104.8° 10 36 32 " a
102.0 46 40 38 46 48
100.2 32 28 22 40 a4

RM 123.3 in 1985 and 1986.
Moved to RM 119.0 in 1986.
RM 114.0 in 1979 and RM 113.5 in 1985 and 1986
RM 105.2 4n 1985 and 1986.

[~ SN B ~ A -

NOTE: Study conducted during 1979-1986 using a modification for boat
electrofishing samples. Source: Ohioc EPA 1986a.
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The sampling station below the Whittier St. CSO (RM 129.1) showed little
improvement from 1979 to 1986 on the IBI scale, although the composite index
for that station (Figures 2-5, 2-7) and for the segment including that station
(Figure 2-3) showed considerable improvement. This indicates that the commun-
ity is more impacted functionally than structurally. Improvements at the
Vhittier Street CSO site were due to increased numbers of fish and increased
diversity, which included an increase in numbers of desirable groups (such as
sunfish) and pollution tolerant species. Despite this improvement, no new
insectivores moved in and the percentage of ominvores and hybrids increased.
As a result, the community supports a large number of individuals and species,
giving it a high structural rating, but the species are predominantly pollu-
tion and silt tolerant. Inc dence of external anomalies and percentage of
sunfish hybrids were consist:ntly high and resulted in lower IBI scores.

The IBI scores for the sampling station below Jackson Pike (RM 126.4)
were lower than those below the CSO for all years, but showed more overall
improvement from 1979 to 1986. Composite index values for this station were
also lower than for those just below the CSO. Effluent loadings of BOD, TSS
and NH3-N showed increases or remained about the same over this time period
but loadings of chlorine decreased, although levels are still consi%erably
high. Reduction in chlorine may account from some of the noted improvement in

IBI scores below Jackson Pike.

The metrics accounting for improvement at the Jackson Pike station were
number of species and number of fish per kilometer. New species which moved
into the area and contributed to increased diversity were sunfish and intoler-
ant species. The percentage of top carnivores increased and the percentage of
omnivores decreased, which improved the community functionally. Metrics
indicating continuing problems at the station were a substantial increase in
percentage of anomalies, disproportionately small numbers of the round-bodied
catostimid group, and disproportionately large occurrences of hybridization

among species.
At the station immediately below Southerly (RM 118.1), metrics reflecting

improvement included increased density, and increased numbers of sunfish
species, intolerant species and sucker species. A portion of the increase in
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sucker species was due to increases in numbers of round-bodied catostimids,
wvhich is one of the more sensitive types of suckers. It is noted that while
the percentage of anomalies did not increase on the metric scale, despite the
increase in pollution tolerant species, this station had a consistently high
percentage of anomalies in all years. The percentage of anomalies actually
showed some reduction in percentages from 1979-1986.

The station at RM 108.8 reflects the impacts of decreasing dissolved
oxygen downstream from Southerly. This station is situated where DO
concentrations whould be near their lowest (i.e., near the maximum DO sag).
Metrics from 1979 reflect this observation, being very low in all categories
except percent anomalies, percent hybrids, percent top carnivores and number
of sucker species. The more sensitive sucker species are not represented.
From 1979 to 1986, eight out of eleven categories improved on the metric
scale. This station is typical of most stations below Southerly in that it

showed substantial improvement over time.

In summary, both indices show that the fish communities improved over
time at all stations. The greatest improvement occurred below Southerly and
the least occurred between the Whittier St. CSO and Jackson Pike. The segment
between Jackson Pike and Southerly showed moderate improvement. These results
correlate well with the fact that reductions in waste water loadings were

greatest below Southerly in the referenced time period.

The stations in the river below Southerly show the greatest increase in
IBI scores and composite index scores over time. The improvement is
attributed to reductions in loadings of BOD, solids, and ammonia, which
reduced the severity of oxygen depletion. The reductions were primarily a
result of decreased bypassing at Southerly. Loadings of chlorine also
decreased at Southerly during this time period, further reducing stress-
inducing factors to the aquatic environment below Southerly.

The frequency of external anomalies among individual fish from 1979-1981
(all species combined) was assessed in the study area as a possible indication
of sublethal stress based on data in Table 2-10. The incidence of external
anomalies ranged from as little as 9 percent in Segment 1 (1979 and 1980) to
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TABLE 2-10. INCIDENCE OF LESLONS, TUMORS, FIN EROSION, AND EXTERNAL
PARASITES AMONG INDIVIDUAL FISH COLLECTED IN SIX
SEGMENTS OF THE SCIOTO RIVER

Number of Fish Affected/

Segment Total Number of Fish Percent Affected
1479 1980 1981 1979 1980 1981
Segment 1 071839 . o/1 1717 11/991 0% 0% 1.2%

(RM 145.5-134.0)

Segment 2 62/1256 29/1005  47/996 4.9% 2.9% 4.7%
(RM 133.9-127.2)

Segment 3 3/309 67213 4/381 1.0% 2.2% 1.1%
(RM 127.1-118.9)

Segment 4 37109 38/1075 54/1360 0.4% 3.5% 4.0%
(RM 118.8-99.7)

Segment 5 3/281 2/185 3/211 1.0% 1.3% 1.1%
(RM 99.6-89.7)

Segment 6 47901 3/3217 17608 0.4%  0.9%  1.2%
(RM 89.6-70.7)

Olentangy River 117261 0/1179 157162 4.2% 0% 9.3%
(RM 132.3, 0.5)

81g Walnut Cr. 0/134 1/181 9/186 0%  0.6%  4.8%
(RM 117.2, 0.5)

Walinut Cr. 1/42 1/126 4/33 2.4% 5.6% 12.1%
(RM 106.1, 0.4)

Source: Ohio EPA 1986a.
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as much as 12.1 percent in the mouth of Walnut Creek. Located upstream of the
Jackson Pike WWTP, fish in Segment 2 consistently had high affliction rates
ranging from 2.9 percent in 1980 to 4.9 percent higher than background in
1979. Since this segment is partially impounded, it has a tendency to
exaggerate the impact of intermittent inputs of heavy metals, oxygen demanding
wvastes, and other detrimental substances. Segment 4, which receives loadings
of oxygen demanding wastes from the Southerly WWTP, had high percentages of
affected fish in 1980 (3.5 percent) and 1981 (4.0 percent). These results
correspond well with the degradation implied by the composite index.

OEPA developed a method combining the composite index and narrative
biological criteria to evaluate the condition of the central Scioto River
mainstem based on the 1979-1981 data. Based on these evaluations, the primary
cause of observed negative effects on the mainstem fish community was deter-
mined to be the change in water quality attributable to point sources of
vastevater. Less serious effects were attributed to urban and possibly
agricultural nonpoint sources. Physical factors identified included river
discharge, the influence of tributaries and dams, and variable habitat

quality.

0f the 3B total active point sources located in the mainstem study area,
the Jackson Pike WWTP and the Columbus Southerly WWTP were identified as
having the greatest impact on the mainstem fish communities. The primary
impact was from the discharge of oxygen-demanding wastes, which resulted in
lover dissolved oxygen concentrations downstream from each WWTP. 1In
combination with elevated concentrations of ammonia and zinc, the low
dissolved oxygen levels depressed fish community diversity and abundance,
resulting in a fish fauna comprised of predominantly tolerant species.

QOEPA considers the potential for the full recovery of the central Scioto
River mainstem fish communities to be good, primarily because of the existence
of the high number of relatively undamaged tributaries (which provide a refuge
for endemic species) and the apparent lack of serious residual effects (i.e.,
habitat modification, contaminated sediments) in the mainstem. The main trib-
utaries expected to contribute to the recovery are Big Walnut Creek, Walnut
Creek, Big Darby Creek, and Deer Creek. The recovery observed in the vicinity




of the Columbus Southerly WWTP in 1980 and 1981 was considered partially a
function of the availability of Big Walnut Creek as a refuge and repopulation
epicenter. Tributaries undoubtedly played a part in the observed recovery
upstream from Circleville in 1981. This location was in close proximity to
both Walnut and Big Darby Creeks. The continued recovery of the mainstem fish
communities, however, is dependent on efforts aimed at further reducing point
source loadings of BOD,, NH,-N, suspended solids, and other detrimental
substances (OEPA 1986a).

Fisheries: Tributaries to the Scioto River

Alum Creek, near the Franklin County line, supports 51 species of fish.
Minnovs, including the rosyface shiner, the bluntnose minnow, and the stone-
roller minnow, are the most abundant. Also found in large numbers is the
orange-spotted sunfish.

Nine of the 47 species of fish in Hellbranch Run are found along the
entire length of the stream. Several of the species occurring in this stream,
including shiners and minnows, are characteristic of prairie streams such as
Hellbranch Run. These streams are frequently turbid, rich in organic matter,
and have a lowver gradient (Phinne 1967).

0f the 74 species of fish that occur in Big Walnut Creek, six species,
including the endangered muskellunge, are introduced. Two other endangered
species listed by the Ohio Department of Natural Resources (ODNR) that occur
in Big Walnut are the blacknose shiner and the American brook lamprey. The
large population of minnows in the stream serves as a source of food for other
fish (Cavender and Crunkilton 1974).

Due to its high water quality and diversity of aquatic habitats, Big
Darby Creek supports an unusually large variety of fish. One Federally
endangered species (Scioto madtom) and several State-endangered species have
been found in Big Darby Creek (bigeye shiner, river redhorse, tippecanoe
darter, sand darter, and silver lamprey) (Cavender 1982). During the 1981
Scioto madtom survey, Cavender (1982) collected 59 species, representing 80
percent of all species recorded for a 10-year period.
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Macroinvertebrates

Benthic macroinvertebrates have been widely used in pollution studies
involving flowing waters since they have a number of characteristics that make
them useful indicators of water quality. They form permanent or semi-
permanent stream communities, are less transient than fish, are less sporadic
in occurrence than microrganisms, and usually occur in statistically
significant numbers. Species composition and community structure of benthos
are determined by environmental factors that have existed throughout the life
span of the organisms. Consequently, most types of pollution can alter the

existing community structure.

A number of macroinvertebrate studies have been conducted in the Scioto
River during the past 15 years (Olive and Smith 1975 cited in OEPA 1986a).
The most recent survey was conducted by Ohio EPA in 1981. A summary of these
findings and a detailed comparison to previous studies are contained in the
CVQR (OEPA 1986a).

Figure 2-8 illustrates the number of benthic macroinvertebrate taxa
collected at stations along the Scioto River in 1974, 1980, and 1981.
Community composition and density of benthic macroinvertebrates between RM 130
and RM 106 reflects considerable variability. In general, the numbers of taxa
are depressed in a stretch of the Scioto between Whittier Street CS0/Jackson
Pike WWTP and Southerly, with rapid recovery at the confluence of Big Walnut
Creek. Below Big Walnut Creek, the numbers of taxa remain relatively constant.
The rapid recovery at the confluence of Big Walnut Creek is believed to result
from benthos repopulating the Scioto as "drift" from the higher quality
aquatic environment of Big Walnut Creek.

Data from 1980 and 1981 are typified by the general pattern described
above. Data from 1974 also reflected the characteristic decline from Whittier
Street/Jackson Pike through Southerly; however, the downstream recovery was
much more gradual, and the numbers of taxa did not return to the upstream
levels until much further downstream (below Deer Creek). This observation
correlates well with water quality records and other observations which indi-
cate improved habitat conditions in the downstream Scioto in recent years.
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NOTE: Collected from artificial substrata/samplers in the central Scioto

River mainstem study area in 1974, 1980, and 198l.
Source: Ohio EPA 1986a.
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Reductions in bypassing at Southerly during low flow periods in 1981 and
higher effluent qualities are hypothesized as influencing the improvement in
benthos (OEPA 1986a).

Most recent macroinvertebrate data (1981) reflected strong improvement in
vater quality compared to past sampling efforts, especially these by Olive in
1969 and OEPA in 1974. Stations downstream from the Columbus WWTP in these
surveys reflected severe water quality degradation wvhile comparable 1981
stations had consistently higher diversity, larger number of taxa, and

improved species composition.

Mollusks

Mollusk populations of the Scioto River have not been thoroughly Eampled
and described since Higgins (1856). Fauna below the WWTP effluent discharges
are considered significantly reduced and almost nonexistent (Stansbury 1986).
Stansbury indicated that sampling between 1955-1970 revealed some species of
mollusks in the banks of the Big Darby Creek near its confluence with the
Scioto River and within the Circleville Riffle, a mixing zone of the Scioto
River and Big Darby Creek. Some species were also found in Big Walnut Creek.
No species of mollusks were found in the Scioto River proper. Stansbury noted
that relatively good fauna may be found above and below areas significantly
influenced by WWTP effluent, particularly above the Jackson Pike WWTP. The
potential for reestablishing a viable mollusk population through the removal
of inadequately treated WWTP effluent may be good, although other limiting
factors (e.g., pesticides) may affect the repopulation of these areas.

2.1.4.3 Vetlands

National Wetland Inventory Maps are not available for the Columbus area;
however, several of the soil series within the FPA indicate good potential for
wetland habitat. These series include Carlisle, Condit, Kokomo, Montgomery,
Pevamo, Sloan, and Westland. Using these series as an indication of wetland
coverage within the FPA, an estimated 15.7 percent of Franklin County could
potentially be comprised of wetlands. If these lands are used for agricul-
tural purposes, they may not be designated wetland areas within State or
Federal regulatory jurisdiction. The Scioto River wetlands appear to have
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Reductions in bypassing at Southerly during low flow periods in 1981 and
higher effluent qualities are hypothesized as influencing the improvement in
benthos (OEPA 1986a).

Most recent macroinvertebrate data (1981) reflected strong improvement in
vater quality compared to past sampling efforts, especially these by Olive in
1969 and OEPA in 1974. Stations downstream from the Columbus WWIP in these
surveys reflected severe water quality degradation while comparable 1981
stations had consistently higher diversity, larger number of taxa, and

improved species composition.

Mollusks

Mollusk populations of the Scioto River have not been thoroughly sampled
and described since Higgins (1856). Fauna below the WWTP effluent discharges
are considered significantly reduced and almost nonexistent (Stansbury 1986).
Stansbury indicated that sampling between 1955-1970 revealed some species of
mollusks in the banks of the Big Darby Creek near its confluence with the
Scioto River and within the Circleville Riffle, a mixing zone of the Scioto
River and Big Darby Creek. Some species were also found in Big Walnut Creek.
No species of mollusks were found in the Scioto River proper. Stansbury noted
that relatively good fauna may be found above and below areas significantly
influenced by WWTP effluent, particularly above the Jackson Pike WWTP. The
potential for reestablishing a viable mollusk population through the removal
of inadequately treated WWTP effluent may be good, although other limiting
factors (e.g., pesticides) may affect the repopulation of these areas.

2.1.4.3 Wetlands

National Wetland Inventory Maps are not available for the Columbus area;
however, several of the soil series within the FPA indicate good potential for
wetland habitat. These series include Carlisle, Condit, Kokomo, Montgomery,
Pewamo, Sloan, and VWestland. Using these series as an indication of wetland
coverage within the FPA, an estimated 15.7 percent of Franklin County could
potentially be comprised of wetlands. If these lands are used for agricul-
tural purposes, they may not be designated wetland areas within State or
Federal regulatory jurisdiction. The Scioto River wetlands appear to have
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been considerably altered, as evidenced by shoreline development, dikes, and
the presence of large ponded areas adjacent to the river, but separated from
the river by roadfills. A corridor of forested and emergent floodplain and
vetland species is present throughout most of the length of the study area.
Further informtion on wetlands is presented in chapter 6.

2.1.4.4 Endangered and Threatened Species

Appendix H lists all rare animal and plant species known to occur or with
the potential of being found within the FPA. Federal and State status of

these species are provided.

Plants

Several Ohio State threatened plant species have been sighted in the FPA
based on records of the ODNR Natural Heritage Program. The locations of these
plants in the FPA is well removed from the Scioto River, so they should not
suffer from direct impacts. The sighted species are the following: Narrow-
leaved Toothwort (Dentaria mulfida), Three-birds Orchid (Triphora triantho-
pora), Prarie False Indigo (Baptisia lactea), Spider Milkweed (Asclepias
virdis), and Showy Lady’s-slipper (Cypripsadium reginae).

Terrestrial Animals

Four Federally endangered animal species may be present within the FPA.
These species are the Indiana bat (Myotis sodalis), the bald eagle (Haliaeetus
leucocephalus), the peregrine falcon (Falco peregrinus), and Kirtland’s
warbler (Dendroica kirtlandii).

The Indiana bat was sited in Pickaway County and it is likely that it may
be found within the FPA (Multerer 1986). The Indiana bat winters in caves and
is found along streams and adjacent woodlots during summer. The Indiana bat
has been found to use loose bark of a dead tree for the nursery roost, but
sometimes the bats temporarily move to the bark crevices of a living shagbark

hickory tree (Humphrey et al. no date).
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The bald eagle, the peregrine falcon, and the piping plover have been
recorded within the FPA (Thomson 1983). All of the federally endangered bird
species migrate through the FPA, but none of these species have been known to

nest in Ohio (Milterer 1986; Ohio Department of Natural Resources 1983).

Mollusks

None of the Federally endangered bivalve mollusks are expected to be
found within the FPA (Multerer 1986). However, 13 of the 16 unionid mollusks
listed by Ohio as endangered animals have been recorded from the Scioto River
below Columbus, Chio (Stansbury 1986). The endangered unionid mollusks -
recorded below Columbus are listed in Appendix H. One of these species,

Lampsilis orbiculata (pink mucket pearly mussel), is also listed as a

Federally endangered species, but has not been recorded in the area in the
recent past. Based on records of the ODNR Natural Heritage Program, only five
of the species listed in Appendix H have been sighted in the FPA since 1950.
These species are: Simpson's Shell, Cob Shell, Club Shell, Northern Riffle
Shell, and Fragile Heelsplitter (Stansbury 1987).

Fishes

No Federally endangered fish species are expected to occur within the
mainstem Scioto River in the proposed impact area (Multerer 1986). Only one
Federally endangered fish, the Scioto madtom (Noturus trautmani), is found

within the Facilities Planning Area. However, this species is found only in
Big Darby Creek.

The Scioto madtom (Noturus trautmani) is a fish species endemic to the

facilities planning area which is FPA listed as both Federal and State |,
endangered. This particular species is considered endemic to Big Darby.Creek.
Cavender (1982) conducted a l-year survey (Nov. 1981-Oct 1982) on Big Darby
Creek in an attempt to find the extant population of the Scioto madtom; how-
ever, this species was not collected and has not been collected to date
(Cavender 1986). Assuming the Scioto madtom is not extinct, Cavender (1982)
hypothesized that it lives in the lower end of Big Darby Creek, but is so rare
that in most years it cannot be sampled by seining. The other hypothesis is

that the Scioto madtom no longer lives in Big Darby Creek (its habitat was
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taken over by other species), but it may live elsewhere in the Scioto River
basin.

Eight state-listed fish have been sighted in the Columbus study area,
based on ODNR Natural Heritage Program data. These species are: blacknose
shiner, Tippecanoe darter, spotted darter, slenderhead darter, northern brook
lamprey, mooneye, river redhorse, and paddlefish. Two additional species,
lake chubsucker and shortnose gar were reported by OEPA as being sighted in
the study area (OEPA 1986a).

The river redhorse, mooneye, and shortnose gar were the endangered
species collected in 1985 and 1986 by OEPA during the Scioto River surveys.
These species were also caught during the 1979-1981 surveys of the Scioto
mainstem. Known populations of blacknose shiner, slenderhead darter, and
spotted darter currently exist on tributaries to ‘the Scioto (Fritz 1986). The
lake chubsucker was collected in the Scioto by OEPA during the 1981 survey but
not during 1985 and 1986 surveys. The paddlefish has not been seen on the
Scioto or in the study area since 1976.

The river redhorse was the state endangered fish most often found during
the fish surveys conducted during 1979-1981 and 1985-1986 by OEPA on the
central mainstem of the Scioto River. It was captured at several locations
ranging from RM 138.6 to RM 70.7. The population in the Scioto may be growing
because the numbers caught each year have increased steadily. 1In 1986 eight
were caught and prior to that between one and four had been caught per year.

The river redhorse is generally found on medium sized streams having
gravelly or rocky bottoms and continuous strong flow. It is highly sensitive
to siltation, turbudity, and intermittent flow. It feeds in pools on small
mollusks, snails, and insects. Spawning occurs in spring and is proceeded by
upstream movements. The spawning fish gather in schools over shallow gravelly
riffles.

Little information exists on the habits and life history of the mooneye.

In 1986 it was sighted at RM 102 and RM 100.2 in the Scioto. It is generally
found in larger pools of streams and in open areas of reservoirs. Its diet
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consists primarily of insects and small fish caught near the waters surface.

It spawns in spring.

A population of Tippecanoe darters is believed to exist in Big Darby
Creek near the town of Fox and in Deer Creek. This darter is usually found on
riffles with slow or moderate currents and a bottom of clean gravel and sand.
The species spawns during spring along fringes or riffles in water three to
eighteen inches deep. The Tippecanoe darter, like most darters is highly
intolerant of silt. In winter months it abandons riffles for pools two to

five feet deep where currents are sluggish.

The slenderhead and spotted darters are similar to the Tippecanoe darter
in habitat requirements and life cycle. These darters are intolerant of
turbidity and spawn in spring on riffles. Both darters are commonly found in
larger clean streams among larger rocks in swift currents. The slenderhead
exhibits more variability in habitat selection than the spotted darter. The
spotted darter is believed to have a relict distribution pattern in the COhio
River basin.

The lake chubsucker, shortnose gar, and paddlefish are not common
inhabitants of the central mainstem of the Scioto River. These species are
most commonly found in ponds, oxbows, or backwaters where currents are
sluggish. Waters are clean and submerged aquatic vegetation abundant. Such
habitat is apparently not well developed within the Columbus study area. Thus
presence in the Scioto is historically rare.

2.2 MAN-MADE ENVIRONMENT

The objective of this section of the environmental setting chapter is to
discuss present socioeconomic characteristics of the planning area that are
essential for identifying and assessing primary and secondary impacts of the
proposed action as presented in Chapter 6. Therefore, the description of the

man-made environment focuses on the following factors:

¢ Income (Economy)
e Public Service
- Transportation
- Water and Sewer Services
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- Other Public Utilities
- Public Safety

- Health Care

- Education

- Community Services

Public Finance
Cultural Resources.

2.2.1 Income

There are five aspects of income that are used to indicate the economic
health or stability of an area. These aspects are listed below:

Unemployment

The number of new jobs created

The number and type of employers

The number and type of jobs in the area

Personal income levels.

Using these indicators, the Columbus area appears to have a healthy economy

and diverse economic base.

The area’s unemployment rate has remained low, even during recessionary
times. According to the Ohio Bureau of Employment Services, the area’s
unemployment rate peaked at 9.3 percent in the 1982 recession; the State’s
rate peaked at 12.5 percent; and the Nation’s rate peaked at 9.6 percent.
Franklin County’s unemployment rate remained under these levels at B.8 per-
cent. This rate dropped to 6.2 percent for the first 6 months of 1985
(Columbus Area Chamber of Commerce 1985). Franklin County outperformed the
Nation in number of new jobs created during the period between 1978 to 1984.
Over 42,000 new jobs were added to the Columbus MSA employment base during
that period. This brought the total number of persons employed in the county
to 557,000. This figure represents an average increase of 7,000 jobs per year
in Franklin County. As these figures indicate, the area is not susceptible to
recessionary trends and has a strong growing economy.
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Columbus weathered the 1982 recession better than expected for several
reasons. First, it is not an industrial town. Columbus has a service-based
economy. The largest employer is the State University followed by the State
government. Combined, these two State institutions provide 48,000 jobs.

The Federal government is the third largest employer with 10,533 employees.
Table 2-11 lists the number and type of firms in the Columbus area along with
the number of employees each industry employs. As this table indicates,
service industries provide the largest number of jobs, over 94,000.

Table 2-12 lists the employment trends of these industries. As this table
indicates, the financial and service industries are the fastest growing
sectors of the local economy. Second, Columbus is the corporate headquarters
for two Fortune 500 companies and over 250 firms with sales in excess of

$10 million. Some of these firms include Borden, Inc.; Bob Evans Farms;
Nationwide Investing; Wendy'’s International; and The Limited Co. Finally, the
city of Columbus and its Chamber of Commerce actively promote economic
development in the region. This policy has resulted in a diverse economy that
is able to absorb fluctuation in the national economy.

As a result of this diverse economy, income levels are higher than
average in the Columbus area. The per capita income in Franklin County is
higher than the MSA, State, and Nation. The county per capita income is
102 percent of the national average and 106 percent of the State average (see
Table 2-13). The per capita incomes for political subdivisions within
Franklin County are shown in Chapter 6. Several areas within the county have
unusually high income levels. These areas include Bixby, Dublin, Riverlea,
Marble Cliff, Upper Arlington, and Worthington. Comparing growth rates with
income levels indicates that the county is growing both in the upper income
and lower income communities. The growth rate for Dublin, a community with an
average per capita income of $18,392 was 29.1 percent, while the rate for
Urbancrest, a community with an average per capita income of $5,091 was
23.4 percent in the period between 1980 and 1984. The per capita income in
1984 for Franklin County was $13,035. The county’s median family income in
1980 was $20,970. This was 104 percent above the State median family income
and 105 percent above the Nation. The median family income in the State was
7.6 percent above the median national family income in 1969; this difference
had decreased to 5 percent by 1979. Furthermore, the median family income in
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TABLE 2-11. INDUSTRIES OF FRANKLIN COUNTY (1982)

Number of Firms/ Annual Number of
Establishments Payroll ($000) Employees
Agricultural Services
Forestry, Fisheries 197 $ 25;59%6 1,736
Mining 73 $ 18,899 984
Contract Construction 1,353 $ 293,775 13,640
Manufacturing 1,003 $1,375,581 63,899
Transportation and Other
Public Utilities 534 $ 478,871 20,581
Vholesale Trade 1,702 $ 579,953 29,150
Retail Trade 4,565 $ 802,207 80,760
Fire 2,087 $ 635,173 38,289
Services 6,354 $1,287,821 94,516

Sources: Bureau of the Census 1983; Columbus Area Chamber of Commerce 1985.
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TABLE 2-12. COLUMBUS MSA EMPLOYMENT (1978-1983) TRENDS

X of Total Percent
1987 1983 1983 Change
Employment Employment Employment 1978-1983

Finance, Insurance,

and Real Estate 34.6 44.2 8.5% +27.6
Services 92.5 110.1 21.3% +19.0
Vholesale/Retail 127.5 132.9 25.7% +4.2
State and Local

Government 82.8 85.9 16.6% - +3.7
Transportation

& Public Utilities 23.6 23.2 4.5% ~1.6
Manufacturing 116.2 9.2 19.2% : -<14.6
Mining 1.3 1.0 2% -19.2
Construction 22.2 17.1 3.3% -22.7

Source: Columbus Area Chamber of Commerce 1985.
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TABLE .2-13.

.State of Ohio
MSA

‘Delavare
FranklIin
Fairfield
‘Licking
Madison

‘Union

Personal Income
Average Annual
Growth Rate*

7.48
8.35
9.98
8.11
9.22
8.57
8.77
9.41

Per Capita
Personal .Income

PER CAPITA INCOME LEVELS FOR THE COLUMBUS MSA

Per Capita Income

-as a ‘% of National

1980 1984 .Average in 1984
$9,401 §12,326 97
$9,282 $12,609 99
$9,251 $12,508 98
$9,577 $13,035 102
$8,771 .$12;025 94
$8,625 $11,621 91
$7,696 $10,016 100
$8,720 $11,479 90

Source: Bureau of Economic Analysis 1986.
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Franklin County was 2.7 percent above the State income in 1969, but was only
.3 percent higher in 1979, By 1979, the county income was 12.7 percent higher
than the city income level, up from 8.8 percent in 1969. This reflects a
concentration of higher income white collar households in the suburban areas.
Median family income levels are-also higher for Franklin.County than the U.S.
or Ohio. Median family income is discussed further in chapter 6.

2.2.2 Public Service

Local governments provide a number of essential services. These include
fire and police protection, water and sewer service, local roads, and public
education. Public utilities provide other services such as electricity. Those
services that are required as bart of the development process or require a o
large physical plant are part of a community’s infrastructure. This infra-
structure includes water and sewer lines, roads and bridges, and in some ‘
communities electric and gas lines. Many communities require impact fees to
pay for these services or require a staged development plan to limit the
impacts of growth upon these services. Although local planners advocate such
sound planning practices, these techniques are not formally p}acticed in the
Columbus area. This rapid and uncontrolled development has placed a strain on
many of the area’s essential services. In most cases each of these essential
services has been strained as a result of this constant and ever increasing

growth.

The Development Committee for a Greater Columbus is in the process of
studying the area’s infrastructure needs. This committee is working with the
Mid Ohio Regional Planning Commission (MORPC) and other public agencies to set
criteria for funding availability, health and safety standards, and minimizing
the impacts of development on the local community. Bridge repairs, road
repairs, increasing the city’s water supply, and upgrading the sewer system
are the four areas of most concern to this local citizens group. The
committee recommends a consistent method of financing capital improvement
projects and increased surtaxes and fees to finance these improvements
(Development Committee for a Greater Columbus 1986). It is the responsibility
of the State and local government to anticipate necessary improvements and
incorporate the funds to provide these improvements in the budget process.
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Below is a discussion of each of these services:

Transportation

Vater and Sewer Services

Other Public Utilities

Public Safety

Health Care

BEducation

Community Services (Cultural Activities)

Recreation.

2.2.2.1 Transportation

Transportation systems, both public and private, play a vital role in the
grovth and economy of the Columbus Metropolitan Area. Because of Columbus’
strategic location, its transportation systems provide easy access to the
markets throughout the United States. As a result, Columbus is becoming a

major distribution center.

The Columbus Metropolitan Area has a network of more than 200 miles of
expressways. This network of roads consists of local streets and an inner
beltway that feeds into the outer beltway at various junctions. The following
roads serve the city of Columbus: I-71, east; I-70, south; State Road 315,
west; and I-670, south. Interstates 70 and 71 (670 when it is completed) and
State Road 315 comprise the inner beltway. I-670 will be completed in the
early 1990s. Traffic congestion usually occurs east and north of the downtown
Columbus area during morning and evening rush hours. It is expected that
I-670, when it is operational, will relieve much of the traffic congestion
from I-71.

The northwestern section of the Columbus Metropolitan Area is
experiencing severe traffic congestion during morning and evening rush hours
and on weekends. The roads in this area have exceeded their overall traffic
capacity. As a result, Bethel Road from east of Sawmill Road to Olentangy
River Road is expanding to four lanes. This project has already been funded
and is under construction. There is a plan to widen Sawmill Road but it has




not yet been funded. Road improvements for the Dublin area have not been

planned.

During morning and evening rush hours, traffic congestion occurs near and
around I-270 access roads. Projects that have been funded include widening
Broadway from two to five lanes from Southwest Boulevard to I-270, widening
Cemetery Road from Leap Road to I-270, and widening Cemetary Road from two to
four lanes from Main Street to Leap Road.

The city of Columbus receives financial assistance from the Ohio State
Department of Transportation to maintain all roadways (including State owned)
for the Columbus Metropolitan Area. Developers are 100 percent responsible
for repairing and constructing roadways within their areas of construction.
Through negotiations with the city or Planning Commission, developers become
responsible for offsite improvements, such as widening a roadway on.the

outskirt of their jurisdiction.

Four airports located in Franklin County serve the Columbus Metropolitan
Area. Port Columbus International Airport is owned and operated by the city
of Columbus. There are direct flights from Port Columbus International
Airport to 22 major cities, including New York, Boston, Washington, Chicago,
and Los Angeles. Port Columbus International Airport is not directly
accessiblélfrom any of the interstates. Major traffic congestion usually
occurs during rush hours between the airport and downtown Columbus. By the
early 19905,‘tra£fic congestion should be reduced when the I-670 interchange

is completed.

Other airports that serve the Columbus Metropolitan Area are Don Scott,
Bolten Field, and Rickenbacker. Don Scott, a general aviation airport, is
ovned and operated by Ohio State University. It is the fourth busiest airport
in the State, and serves private and corporate jets. Don Scott Airport is
located in the northwestern part of Franklin County. The city of Columbus
owns and operates Bolten Field Airport. This airport serves only private
planes. Rickenbacker Airport is the largest air-freight hub of the Flying
Tigers eir Cargo Company. The Columbus Port Authority owns and operates this

airport.
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Columbus is a major rail junction for the Chessie, Conrail, and Norfolk
and VWestern railroad lines. Conrail’s new Buckeye Yards have enabled local
businesses to conveniently and economically transport supplies and products in

and out of Central Ohio.

Over 100 trucking companies provide freight movement for Columbus
businesses with at least 19 companies transporting goods to any North American

location.

The Central Ohio Transit Authority (COTA) provides bus transportation
within the Franklin County service area. COTA is expanding its bus routes to
serve the nonradial travel patterns of suburban residential and work areas by

use of crosstown route expansion and reverse commute planning.

2.2.2.2 Vater and Sewer Services

The Columbus Division of Water serves over 200,000 accounts in the
greater Columbus metropolitan area. Each year, over 45 billion gallons of
vater are treated and pumped to supply the industrial, commercial, and
domestic needs of a growing Columbus. Operating with an annual budget of over
$50 million, the Division maintains 17,000 fire hydrants and over 2,500 miles
of water lines. The Scioto River, Big Walnut Creek, and the South well field
are sources of raw water for the Division’s three treatment plants. The
combined supply capacity of these facilities is over 175 million gallons a
day.

Figure 2-9 shows the location of city water treatment plants and
reservoirs. Reservoirs include 0’Shaughnessy and Alum Creek located in
Delaware County, Hoover located partly in Delaware County, and Griggs located
in northvestern Franklin County. A sewver interceptor line runs under the
Griggs reservoir. This interceptor line is reaching capacity. If an overflow
occurs, this water source may be contaminated. Water from these sources is
treated at the Dublin Road and Morse Road plants; the Nelson Road plant serves
as a backup. The deep well field on Parsons Avenue has been completed. This
facility is presently used to supplement the current surface sources as well
as to be the primary source of water to nev development in the southern part
of Franklin County.
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The safe yield of water from these sources is presently 175 MGD; peak
load is 235 MGD (City of Columbus 1986c). This capacity is sufficient to
sustain the present rate of growth until the year 2000 provided additional
sources are found by 1991 (Development Committee for a Greater Columbus 1986).

During the summer of 1986, the city was forced to implement a dry water
conservation program. To meet long-term demands, however, new sources must be
developed. One source under consideration is the Upper Darby Creek.
Development of this source is still in the planning stage.

The city of Columbus sever system consists of over 2,786 miles of storm,
sanitary, and combined sewers. The system receives an average of 149 million
gallons of sewerage per day at the Southerly and Jackson Pike Treatment
Plants. Figure 2-10 shows the location of sewer facilities and the existing
service areas. The system is primarily a gravity system with minimal pumping
and conforms to the downstream flow which runs north-south through Franklin
County (City of Columbus 1986¢c).

2.2.2.3 Other Public Utilities

Natural gas, 0il, and coal are all produced in Ohio, with coal the most
abundant resource. Ohio ranks fifth among the states in coal production and
has a supply of coal that is estimated to be enough for about 500 years. Ohio
has excellent electric generating capacity, well in excess of demand. Nearly
96 percent of Ohio’s electricity comes from coal-fired boilers.

The Columbus area is served by Columbus and Southern Ohio Electric
Company, one of the eight operating companies of the American Electric Power
system. This system operates in six states and has a generating capacity of
over 22 million kilowatts. "About 85 percent of this generation is from coal-

fired units.

The city of Columbus, through the Division of Electricity, provides powver
for the city’s street lighting and other facilities. This plant is also a
member of the American Electric Power Grid System. The Columbus Refuse and
Coal Fired Municipal Electric Plant, owned and operated by the city of
Columbus, generates electricity through the burning of refuse. The plant is
capable of burning 3,000 tons of refuse per day and has the capacity to
generate 90 megawatts of electricity (City of Columbus 1986b). Columbus plans
to purchase new collection vehicles and expand its collection area once the

shredder system is upgraded.
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Additional electricity is generated by the recently completed
0°Shaugnessy Power Plant adjacent to the reservoir. This plant's peak
generating capacity is five megawatts. It provides street lighting to several
subdivisions within the city (approximately 2,000 to 6,000 homes) and is

operated by the Water Division (Bowman 1988).

Columbus Gas of Ohio, Inc. distributes natural gas throughout Columbus
and the surrounding area. Gas is fed into the city system through five border
stations located on all sides of the city. This gas goes ianto a high-pressure
loop system which nearly parallels the outerbelt. From this high-pressure
belt, the pressure is reduced to medium pressure (5-50 psig), intermediate
pressure (1-5 psig), and low pressure for distribution to the 260,984

residential, 16,505 commercial, and 208 industrial customers in the area.

2.2.2.4 Pudblic Safety

There are 55 different public safety agencies operating at various levels
of government in Franklin County. Although all of these agencies work hard to
meet the needs of the citizens they serve, there is an obvious duplication of
services when so many different units are operating in one area. The problem
is compounded by the city's separate annexation pattern. There are many
pockets of unincorporated areas nestled within Columbus. These areas are
served by the Franklin County Police and Fire Departments. This sporadic
pattern of development forces the rural-oriented County Sheriff's office to

increase its surveillance in urbanized areas.

In February 1977, MORPC completed a report on fire protection services in
Franklin County. It describes and analyzes services available in all
townships and incorporated areas. According to the report, Franklin County is

served by a total of 25 fire departments:

15 township departments
5 city departments
3 village departments

2 federal facilities

1 unincorporated private department.




Seven jurisdictions have contract arrangements for fire services. Coordina-
tion of fire services is not the responsibility of any single organization.
Several groups perform various training, prevention, and coordination

functions.

The City Fire Department has B43 employees and the following fire
equipment: 28 stations, 4 heavy rescue vehicles, 28 engine companies, 4
paramedics, 10 ladder companies, and 9 squads. The city plans to hire an
additional 108 recruits in fiscal year 1987 (City of Columbus 1986b).

There are 31 different police forces operating in Franklin County. These
units vary from the part-time marshall monitoring a small village to the city
of Columbus police force which includes over 1,500 full-time employees. The
County Sheriff patrols the entire county but has a special contract for the
unincorporated areas of Praire, Hamilton, Norwick, and Washington townships.
The towns of Pleasant, Jackson, Truro, Jefferson, Cain, and Brown do not have
a contract for increased service nor do they have their own police force. The
County Sheriff has 10 to 12 patrol cars on duty per shift. There is one
deputy per car.

According to Chief Kramer, the Franklin County Sheriff’s office is
understaffed and is experiencing an increase in crime as the county shifts
from a rural area to a suburban/urban economy. The crowded roads have
decreased the sheriff’s response time. Traffic accidents are more frequent
and more serious. In 1985, there were less than 10 fatal accidents in the
county. In the first nine months of 1986, this number had increased to 23.
The newly renovated county jail is at capacity and is considering further

expansion.

The sheriff’s department keeps a fire radio in all patrol cars in order
to keep in constant touch with the fire service. On July 1, 1986, the county
expects to implement 911 service from its new communication center at the 0ld
Woman’s Work House. At that time, the County Sheriff will be responsible for
dispatching all fire and police equipment (Kramer 1986).
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2.2.2.5 Health Care

The Columbus area has 12 operating hospitals with 5,565 beds. This is
approximately one bed for every 160 persons. The area has 2,500 physicians,
leaving one physician for every 350 individuals. 1In addition, there are
90 dentists in the area and 90 clinics serving the area. Six of these clinics
are financed by the city of Columbus. The city also offers a variety of at

home nursing services.

Of the 12 hospitals, one (Grant Medical Center) has a Lifeflight
operation that carries critically injured patients as far as 125 miles away to
its emergency care facility. Childrens Hospital in Columbus, one of the three
largest pediatric care facilities in the nation, will open its expanded
research facility in 1987. Ohio State University is a leader in diagnostic
care and is an authorized cancer center. According to the American Hospital
Association, Columbus health care costs are lower than the national average
(Columbus Area Chamber of Commerce 1985).

2.2.2.6 Education

There are 17 different school districts operating 226 public schools in
Franklin County. In addition, there are 26 private and parochial schools with
over 12,000 students. There are 13 colleges located in the county with an
enrollment exceeding 75,000 students. In addition, there are 35 public
libraries: one main branch, 20 branches in the city of Columbus, and 14
suburban branches (Columbus Area Chamber of Commerce 1986).

In the public school system, there are 141,289 students and 7,804
teachers; this results in a student teacher ratio of 18 students per teacher.
Almost half of these students or 66,158 pupils attend one of the city of
Columbus’ 130 schools. The remaining 75,131 students are divided between the
remaining 16 districts. Since these districts are considerably smaller than
the Columbus school system, the city offers special programs for the learning
disabled or visually or hearing impaired to students outside the city’s school

district boundaries (Columbus Area Chamber of Commerce 1985).
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In 1971, the Columbus school system had a record high enrollment of 111,000
students. Enrollment has declined due to a national decline in birth rates and
a realigament of suburban school districts associated with a 1979 Desegregation

Ruling by the U.S. Supreme Court. In 1985, enroliment leveled off.

The system's enrollment decreased and the district was forced to close some
schools, Now that the birth rate is increasing and the overall population in
the city of Columbus is also increasing, the district is studying the
possibility of reopening six closed schools for the 1987 school year (Lower
1987). These schools will be used to help augment the city's alternative school
and neighborhood school programs, The Columbus area population is well educated
in 1980. Over 73 percent had a high school education and 21.2 perceat were
college graduates (Bureau of the Census 1983). Figure 2-l1 shows the various
school districts within Franklin County. The smaller developed districts such
as Bexley, Whitehall, Upper Arlington, and Grandview Heights, have experienced
declining enrollments and have been forced to close some of their schools.
School districts located in growth areas, such as Dublin, Worthington, and
Hilliard, have inceasing enrollments and plan to build new facilities. The
Dublin school district is forced to lease space in order to accommodate its

enrollment. All of these growing suburban areas are overcrowded.

Prior to 1986, annexation into the city of Columbus occurred without the
requirement that the newly annexed area be included in the Columbus Independent
School District. In 1986, this policy changed. Today all properties annexed

into the city are to be included in the Columbus Independent School District.

2.2.2,7 Community Services

The Columbus area has an adequate number of diverse community services.
There are over 120 neighborhood associations, 88 shopping ceanters, 69 hotels
and motels with over 10,000 rooms, over 750 Protestant churches, 54 Catholic

churches, and 11 Jewish synagogues. Additional services include the following:

City Parks 141 Country Clubs 15 Skating Rinks 7
Metropolitan Parks 7 Golf Courses 25 Swimming Pools 50
State Parks 6 Indoor Movies 25 Tennis Courts 12
Auto Race Tracks 2 Major Auditoriums 9 YMCAs 8
Ball Fields 120 Museuns 9 YWCAs 2
Bowling Facilities 30 Outdoor Movies 6
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Cultural events and activities include:

The Columbus Symphony Orchestra

- The Ballet Metropolitan

Music in the Air

The Columbus Museum of Art

The Center of Science and Industry
The Ohio Historic Center

The Greater Columbus Arts Festival
A 100-acre city-owned zoo

The Ohio State Fair.

2.2.2.8 Recreation

The Scioto River provides opportunities for a variety of active
recreational uses, and serves as a major scenic resource for the Columbus
community. Access to the Scioto River is available through scenic easements

and a series of 21 parks located along the river in Franklin County.

The majority of water-related recreational activity centers around the
0’ Shaughnessy and Julian Griggs Reservoirs in the northern section of the
river. Boating and fishing are the major active uses, while picnicking,
hiking, bicycling, and sightseeing are the predominant passive uses. In 1986,
there were 132 boats registered for primary use on Griggs Reservoir and
143 boats for use on 0’Shaughnessy (Bazler 1987). There are 243 boat docks
available for rental at the two reservoirs through the City of Columbus
Recreation and Parks Department. Demand for these docks is high (Slaughter
1987). Boat launching ramps are located on each side of the Scioto River for
day-boating use, which is permitted from 7:00 am until 11:00 pm. No quanti-
tative studies of recreational river use have been undertaken, but indications
are that it is relatively high in the portions of the Scioto River north of

Jackson Pike WWTP.
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Fishing occurs along the entire length of the river in the FPA, but is
most active north of Greenlawn Dam. The latest creel survey of the Scioto
River, taken between 0’Shaughnessy Reservoir and Greenlawn Dam between April
14 and October 12, 1986, revealed a total fishing pressure of 153,080 angler
hours. Approximately 133,044 fish were caught and 58,470 were kept (Schaefer
1987).

Swimming or bathing is prohibited by city ordinance at any location along
the Scioto River within the Columbus city limits, in order to protect the
city’s water supply and for public safety reasons (Deitz 1987).

The downtown core of Columbus, upstream of the Jackson Pike site, hosts a
series of water-related urban parks that provide paddleboat concessions,
pontoon pleasure and shuttle rides, a floating amphitheatre, scenic overlooks,
fishing piers, waterskiing exhibitions, boat races, and riverfront festivals.

Limited access and limited recreational quality restrict recreational
activities from Frank Road to the juncture of Big Walnut Creek and the Scioto
River in Harrison County. Recreation activities along the lower portion of
the Scioto, south of the Jackson Pike WWTP, consist largely of duck hunting
and fishing.

In 1974, a master plan for the vaterways of Columbus was prepared and
adopted to protect and enhance the water resources of the county. "The
Vatercourse Plan for Columbus and Franklin County" (City of Columbus 1974) is
the only land-use master plan adopted by Columbus and Franklin Counties. The
plan proposes a major park network along the seven watercourses that flow
through the county, including the Scioto River. The master plan identifies
the land along the southern portion of the Scioto River for potential
development as parks and scenic open space.

The northern portion of the river, from the zoo in Delaware County
through downtown Columbus, is identified for a variety of uses consisting of
urban waterfront parks, open space, and waterfront development. The water-
course plan has been used as a guide to development in the area, although the
corresponding zoning needed to fully implement the plan is lacking. The
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northern section of the river has developed more or less according to the
plan. Currently, the city of Columbus is pursuing the purchase of conser-
vation and scenic easements along the lower Scioto River as opportunities

arise.

Even lacking more quantitative data, it is evident that the Scioto River
is heavily used as a community resource, and will experience additional
pressure in the future as a result of projected development in the Columbus
area, and anticipated demand along the river’s edge. Currently, there are
proposals for a floating restaurant and a heliport along the Scioto River in
the downtown area; several of the area’s incorporated municipalities have park
projects in the planning stage that will make use of the river as either an

active recreational or aesthetic resource.

2.2.3 Public Finance

The study area includes most of Franklin County and parts of Fairfield,
Delavare, and Licking Counties. Table 2-14 compares the per capita property
taxes with the per capita expenditures for these four municipalities. Of
these four counties, Franklin has the highest tax rate and the highest
expenditure level. This is due to the large number of incorporated areas
vithin Franklin County. Most of these incorporated areas have their own
school districts. Although the State makes a large contribution to school
district operations from the State Foundation Fund, schools are largely
financed through the local property tax.

The largest incorporated area within Franklin County is the city of
Columbus. The city’s fiscal health is an indicator of the area’s economic
vitality. Columbus has a strong and growing economy. The performance of the
city income tax over the last 3 years reflects this strength. The economic
outlook suggests sustained growth in 1987. The city continues to increase its
revenue base through annexation. Most of the recent annexations have been for
properties located within the municipal boundaries. Table 2-15 lists the most

recent annexations.
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TABLE 2-15. COLUMBUS ANNEXATIONS SINCE 1986

Year Fringe Annexation Infill Annexations
Cases Acres Cases Acres

1980 7 1,157 15 66
1981 1 365 17 91
1982 1 72 21 169
1983 2 448 12 116
1984 6 288 22 205
1985 11 616 20 277
1986 to Present 4 164 23 1,041
Totals 32 3,110 130 1,965

In anticipation of decreased Revenue Sharing funds, the city cut its 1987
budget. The city increased user charges and regulatory fees to compensate for
this $10 million loss. Although cuts vere made, basic services will receive
full funding in FY 1987. Public safety forces are slated to expand as the
city grows. The police budget includes two classes totaling 65 recruits and a
police cadet program expected to free up more officers for patrol. The fire
budget funds three classes with a total of 108 recruits. Equipment replace-
ment, particularly for refuse collection and roadway maintenance, is

especially critical due to the age of the fleet.

In 1986, the city’s long-term credit rating was increased by both
national rating agencies. Standard & Poor’s Corporation and Moody’s Investors
Service currently rate Columbus as AA+ and Aa, respectively. These ratings
constitute the highest credit quality position in Columbus’ history. The
city’s short-term ratings also reflect Columbus’ credit quality, with a
Standard & Poor’s rating of SPI+ and Moody'’s rating of MIG-1 and VMIG-1. The
1987 Executive Budget combines the city’s operating and capital budgets to
allow for a greater understanding of the relationship between capital projects
and operating costs. It also provides for dual and simultaneous consideration
of each city division’s total operations, both in the operating arena and in

the capital improvements area.
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The Division of Planning prepares an annual Growth Potential report as

part of an overall Columbus development strategy. The report attempts to
identify the Columbus metropolitan area’s future population growth in resi-
dential development, determine the site of such development, and assess the
city’s ability to accommodate that growth. Specific capital project proposals
are developed to address the needs identified in the Growth Potential report.

The report indicates that growth is expected on the far south side of

Columbus.

The city of Columbus has a FY 1987 operating budget of $437.3 million.
The city’s general fund generates revenues of $212.5 million. These revenues
will fund 49 percent of the FY 1987 operating budget. Special revenues,
internal services, and block grants comprise 7.5 percent of the city’s
operating budget. The enterprise fund comprises the remaining 43.5 percent of
the budget. The city has four enterprise operations. These are as follows:

Airports with an estimated revenue of $19,815,755 in 1987
Electricity with an estimated revenue of $49,738,804 in 1987
Water with an estimated revenue of $74,982,467 in 1987
Severs with an estimated revenue of $93,915,047 in 1987.

The next largest revenue source for general fund operations is the income
tax. In 1987, this source is expected to yield $139.5 million or 64.7 percent
of total general fund revenues. This estimate exceeds project 1986 receipts
by $8.3 million, or 6.3 percent, and reflects continued economic growth. The
city of Columbus levies a 2 percent income tax on all wages, salaries, com-
missions, and other compensation paid by employees and on the net proceeds of
business operation in the city. The most recent tax increase, 0.5 percent,
was approved by the votors on November 2, 1982, and became effective on
January 1, 1983. Pursuant to Columbus City Code, Section 361.36, 75 percent
of all income tax collections are deposited in the general fund for general
fund operations, and 25 percent of collections are deposited in a separate

fund to service debt on capital improvements.
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2.2.4 Cultural Resources

2.2.4.1 Historic Resources

The Columbus area is the second largest metropolitan area in Ohio, secoad
only to Cleveland. Columbus was established as the state capital by the Ohio
General Assembly soon after statehood in 1812 and was named for Christopher

Columbus. Columbus was made the seat of Franklin County in 1824,

Improvements in transportation corridors spurred growth in the Columbus
area. During the 1840's, Columbus was linked to the National Road (from
Maryland) and to the Ohio and Erie Canel, By 1850, the first railroad
arrived, and by 1900, the population of Columbus exceeded 100,000 people. The
city contained a diversity of industry and government services important to
Ohio, The areas surrounding the city remained predominantly rural and
agricultural anatil after the second world war. World War IT agricultural
tands have been converted to subdivisions in a large-lot sprawl pattern. The
Columbus metropolitan avea of today covers over 2,000 square miles, making it

geographically the largest metropolitan area in Ohio,

The Ohio Historical Society (OHS) was established in 1885. 1Its

headquarters are in Columbus. The Ohio Historic Preservation Office, a
division of the Ohio Historical Society, maintains the Ohio Historic Inventory
(OHI) which is a collection of over 60,000 historic properties throughout the
state. The OHI contains properties that have been: 1) listed in the National
Register of Historic Properties; 2) determined eligible for listing in the
National Register; and 3) determined not eligible for listing in the National

Register or not evaluated against the National Register criteria.

The National Register of Historic Places lists 27 historic sites or
structures (excluding archaeological sites) in Delaware County; 34 in Fairfield
County (2 additional structures are eligible); 99 in Fraoklin County (11
additional structures and sites are eligible, and 27 are pending inclusion on the
Register); 39 in Licking County (1 additional is eligible); 6 in Madison County;
and 15 in Pickaway County (1 additional structure is eligible) {See Appendix I.)




2.2.4.2 Archaeologic Resources

Information about archaeologic resources was obtained primarily from the
archaeologic survey report prepared for the Columbus Southerly and Jackson
Pike Wastewater Treatment Plants, published January 25, 1985, by John E.
Blank, Ph.D., Department of Anthropology, Cleveland State University.
Archaeologic resources are derived from a succession of prehistoric cultures,
extending back in time to a period of 18,000 years B.C., that made extensive

use of the Scioto River Valley.

The archaeologic background analysis of the Blank survey (see Appendix J)
was used to characterize prehistoric cultural information. This background
analysis suggests that prehistoric manifestations would occur on the raised
elevations on both the floodplains and terraces of the Scioto River throughout

the project area.

According to William S. Dancey, Ph.D., an Associate Professor of
Anthropology at Ohio State University, in a letter dated January 2, 1987,
"...the valley floor and bluff edges of the rivers in the study area were
preferred locations for human settlement." Further, he stated that "...within
the study area, where intensive surveys have been conducted (e.g., along Big
Darby Creek from Orient to S.R. 40, Alum Creek in the Westerville vicinity, and
the Scioto River from 1-270 to Circleville), sites have been found to be
nearly continuous along the floodplain and on adjacent hluffs.”" Dr. Dancey
concluded in his letter that "...development of any kind in the region will
encounter archaeologic sites and hecause of the poorly known character of the
sequence and structure of prehistoric occupation nearly all sites are

potentially significant by any wmeasure."

The National Register of Historic Place lists: 1 archaeologic site in
Delaware County; 3 in Fairfield County; 6 in Franklin County; 5 in Licking
County; 1 in Madison County; and 5 in Pickaway County. The Ohio Historic
Inveatory lists those archaeologic sites that may or may not be eligible for
inclusion to the National Register but are, nonetheless, important cultural
resources to the State. The site inventory of the Division of Archaeologic
Services of the Ohio Historic Preservation office includes over 500 sites from

Franklin County and over 330 sites within Pickaway County.
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CHAPTER 3. EXISTING FACILITIES

This chapter describes the Jackson Pike and Southerly Wastewater
Treatment Plants, the Combined Sewer Overflow System, and the Southwesterly

Composting Facility.

Figure 3-1 shows the locations of the two treatment plants, the

composting facility and the area served by combined sewers. Separation of a

portion of the combined sewer area is currently underway. This area is noted

on the map.

The following sections of this chapter will define the equipment,
influent and effluent characteristics, and the overall condition of the

facilities.

3.1 JACKSON PIKE WASTEWATER TREATMENT PLANT

The Jackson Pike Wastewater Treatment Plant began operation in 1937. The
plant was modernized and expanded in capacity in the mid-fifties. Currently
there’are two parallel flow trains for wet stream treatment consisting of
preaeration, primary settling, aeration, and final clarification. The
original train is called Plant A, and the newer train is called Plant B. The
two trains operate relatively independently of each other during liquid

processing but share sludge handling facilities.

3.1.1 Major Interceptors

Wastewater arrives at the Jackson Pike plant by the 108-inch diameter
Olentangy-Scioto Interceptor Sewer (0.5.1.S.) and the 72-inch diameter Big Run
Interceptor Sewer., The maximum hydraulic capacity of the Jackson Pike plant
is 100 MGD. Currently average daily flows are approximately 84 MGD. The
plant accepts all of the flow from the Big Run Interceptor but limits the flow
from the 0.S.1.S. so the hydraulic capacity of the plant will not be
exceeded. The major diversion point for the 0.5.1.S. flows is at the Whittier

Street Storm Standby Tanks.
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The major portion of a comnecting sanitary interceptor sewer (i.e., the
Interconnector) is currently in place between the Jackson Pike and Southerly
WWTPs. Currently the Intercoanector consists of approximately 7 miles of 150-
inch and 156~inch diameter sewer., It begins 3000 feet from the Jackson Pike
WWTP and connects with a pump station on the west side of the Scioto River
near the Southerly WWTP, In September of 1986, USEPA provided funding for the
construction of the remaining 3,000 feet of the sewer (Figure 3-2), which will
complete the Interconnector between the two plants, Included in the north end
construction will be a diversion chamber which will connect the Interconnector
with the 0.5.1.S. north of Jackson Pike. When completed, the Interconnector

will allow the flow to Jackson Pike to be controlled by diverting excess flows

to Southerly.

3.1.2 Preliminary Treatment (0.S.I.S. Flows)

Preliminary treatment is provided for flows entering Jackson Pike through
the 0,S.1.S. at a facility called the Sewer Maintenance Yard which is located
approximately one mile north of Jackson Pike., These preliminary treatment
facilities were constructed in 1948. They are rated at a capacity of 160 MGD
and provide preliminary screening and grit removal for flows in the 0.S.L.S.

prior to their arrival at Jackson Pike,

3.1.3 Major Treatment Processes

The Jackson Pike Wastewater Treatment Plant consists of the following

treatment processes:

o Preliminary Treatment
® Primary Treatment

e Secondary Treatment

e Disinfection

e Solids Handling

e Solids Disposal.
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Figure 3~3 shows a flow schematic of the Jackson Pike WWTP. Table 3-1

identifies the specific unit processes and their respective facilities.

3.1.4 System Performance

Wastewater characteristics and operating performance for the Jackson Pike
plant were assembled from monthly summaries of plant operating data. These
parameters are presented in Tables 3-~2 through 3-4. The following sections

discuss these tables.

3.1.4.1 1Influent Wastewater Characteristics

Influent wastewater characteristics for 1985 are shown at the top of
Table 3-2. The average influent carbonaceous biochemical oxygen demand
(CBODg) and total suspended solids (rss) concentrations of 145 and 185 mg/l
represent low to medium strength domestic sewage. Ammonia and phosphorus

concentrations represent a weak domestic sewage.

3.1.4.2 Final Effluent Quality

The effluent wastewater characteristics for 1985 are shown at the bottom
of Table 3-2. The yearly average CBODg and TSS concentrations are 16 mg/l and
8 mg/l, respectively. Table 3-3 shows the 1985 monthly average raw, settled,
and final concentrations for CBODg and TSS. The annual average rewoval rate
for CBODg is 90 percent. The TSS annual average removal rate is 96 percent,
Table 3-4 presents monthly nitrification data for 1985, Effluent ammonia

concentrations range from 57 to 90 percent of influent ammonia concentrations.

Effluent limitations for the Jackson Pike plant are specified in OEPA
Permit No. 4PFOO000*HD. The plant is currently operating under interim
effluent limitations established by the permit. The interim limitations
require a 25/30 effluent (i.e. CBOD/TSS; 30-day average). The permit also
sets forth a compliance schedule for attainment of compliance with final
effluent limitations. The final limits established by the permit for the
Jackson Pike plant have been previously presented in Table 1-1. The final

limits are more stringent than the interim limits with respect to CRODg and
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TABLE 3-2. 1985 OPERATING DATA JACKSON PIKE WWIP

Maximum Minimum
Monthly Monthly

Parameter Average Average Average

INFLUENT

Flow, mgd 84.3

CBODs, mg/1 145.0

TSS, mg/l 185.0

CcOD, mg/1 359.0

Ammonia, mg/l 11.0

Nitrite, mg/1 0.17

Nitrate, mg/1 0.9

TKN, mg/1l 20.6

Total

Phosphorus, mg/l 6.4

EFFLUENT

1SS, mg/l 8.0

CBOD5, mg/1 16.3

Do, mg/l 4.6

CcoD, mg/l 39.6

Ammonia, mg/1l 3.1

Nitrite, mg/l 0.58

Nitrate, mg/1l 10.4

TKN, mg/l 4.9

Total

Phosphorus, mg/l b.b

Fecal Coliform 9.2

(count/100 ml)

Source: Plant Operating Reports
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TABLE 3-3. JACKSON PIKE WWTP 1985 PERFORMANCE DATA

%Z Removal % Removal

Raw to Raw to
N Raw (mg/1l) Settled (mg/l) Settling Final (mg/1) Final
CBOD5
January 179 102 43 21 88
February 159 95 40 18 89
March 133 100 25 12 91
April 132 91 31 22 83
May 135 72 47 13 ' 90
June 164 98 40 17 90
July 137 95 31 15 89
August 141 99 30 2 99
September 142 101 29 18 87
October 167 113 32 26 84
November 125 65 48 7 9
December 124 _69 44 1 94
Average 145 92 37 16 90
SUSPENDED SOLIDS
January 182 66 64 10 95
February 173 98 43 9 95
March 172 75 56 7 96
April 149 65 56 7 95
May 186 61 67 7 96
June 235 83 65 9 96
July T 219 100 54 5 98
August 190 86 55 8 96
September 182 69 62 5 97
October 193 79 59 16 92
November 192 55 71 9 95
December 141 36 60 _6 96
Average 185 74 64 8 96

Source: Plant Operating Reports
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TABLE 3-4. JACKSON PIKE WWTP NITRIFICATION DATA - 1985

Ammonia (mg/1) Nitrite (wg/l). Nitrate (mg/1)

Raw _ Final Z% Reduction Raw  Final - Raw Final
January 13.4 2.8 79 - 0.05 1.37 0.4 11.1
February 1l1l.5 1.7 85 0.41 0.6l 1.8 13.3
March 9.3 1.7 82 0.38 0.35 1.0 11.7
April 10.6 4.2 60 0.14 0.59 0.4 10.2
May 9.8 2.2 78 0.12 0.47 0.3 11.0
June 12.0 4.3 64 0.02 0.50 0.2 9.9
July 10.4 4.4 58 0.02 0.54 0.2 9.6
August 11.5 5.0 57 0.02 0.62 0.2 8.3
September 13.4 5.0 63 0.02 0.60 0.2 9.1
October 14.4 3.8 74 0.02 0.52 0.2 10.1
November 6.3 0.6 90 0.32 - 0.15 0.6 10.5
December _9.0 1.9 79 0.57 0.68 4.8 9.6
Averége 11.0 3.1 72 0.17 0.58 0.9 10.4

Source: Plant Operating Reports
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TSS, and include discharge limitations on ammonia and establish a minimum
dissolved oxygen concentration which must be maintained in the final effluent.
The compliance schedule stipulates that construction of wet stream facilities

must be completed prior to May 23, 1988, and final effluent limitations must

be attained no later than July 1, 1988,

Operating data presented in Table 3-2 through 3-4 illustrates that the
Jackson Pike WWTP is not capable of consistently meeting the final effluent
limitations without upgrading and expansion. The monthly average CBODg
concentrations shown in Table 3-3 exceed the final 30-day permit limits six
months of the year. The required minimum dissolved oxygen concentration of
7.0 mg/1 was never achieved (Table 3-2). Ammonia limits were exceeded for the

months of June through October (Table 3-4).

3.1.5 Present Condition of Plant

In August and September of 1985, a detailed survey of the facilities at
the Jackson Pike Wastewater Treatment Plant was conducted. The purpose of the
survey was to determine the remaining useful service life of existing
equipment and structures., The conclusions of the survey, taken from the
General Engineering Report and Basis of Design prepared by URS Dalton (January

1986), are listed below:

e Tanks Visual inspection of the open—air tanks out of
service indicates that the majority of the
concrete deterioration has occurred above the
water line, with the concrete below in good
condition. A complete handrail system is needed
around all the open-air tanks but can only be
constructed after concrete restoration.

¢ Buildings Work is required on all buildings, some of which
are in need of more extensive rehabilitation
than others. Those requiring the wmost work are
either the oldest or subjected to the most
severe environment. These include the
Incinerator Buildings, Boiler Building, Sludge
Control House No. 2 and the Bar Screen Building.

3-12




e Power System The power system is generally adequate and in
good condition. Two transformer substations in
the Aeration Control Building "A" should be
replaced along with the motor control center in
Aeration Control Building "B". The power
generator system should be abandoned. Part of
the site is not lighted and should have pole
fixtures installed.

e Instrumentation Inadequate., The I&C system requires complete
& Control replacement and expansion to meet final NPDES
limitations.
e HVAC In general, the buildings appear to have

adequate heating and the heating equipment
overall has been kept in good condition.
Buildings that have ventilation equipment
generally have the equipment in operation. Each
building should be evaluated on an individual
basis to determine heating and ventilation
requirements.

® Plumbing Adequate. Some renovation required.

e Wet Stream Process There is a significant amount of useful life in
the raw sewage pumps, the main air blowers, and
the primary sludge pumping system. However, the
primary collection mechanisms, air diffusion
equipment and secondary clarifier equipment
need to be replaced.

e Solids Handling Adequate, but requires renovations and minor
expansions due to the need for increased
pollutant removals.

3.2 SOUTHERLY WASTEWATER TREATMENT PLANT .

The Southerly Wastewater Treatment Plant began operation in 1967 with a
single treatment train. In the early seventies, an additional wet stream
train was constructed. The original wet stream treatment train is termed the

Center Section. The newer train is called the West Section.

3.2.1 Major Interceptors

Southerly receives approximately 50 to 60 MGD via the Big Walnut Sanitary
Qutfall Sewer which serves the northeast, east, and southeast portions of

Columbus and Franklin County. An additional 5 MGD of flow is carried




to Southerly by the Interconnector Sewer which serves a portion of western

Columbus.

3.2.2 Interconnector Pump Station

The purpose of the Interconnector Pump Station is to pump flows from the
Interconnector across the Scioto River to the Southerly WWTP. The
Interconnector Pump Station is located on the south end of the Intercoanector
near Southerly (Figure 3-4). Flows from the 156-inch Interconnector Sewer
enter a 58-foot wide by 25-foot long by l6-foot deep chamber to be distributed
to three channels containing coarse bar racks and mechanically-cleaned bar
screens. Each channel is 6 feet wide by 30 feet long. Flows from the
screening channels enter a 20-foot wide by 66-foot long by 23-foot high wet
well and are pumped by two 20 MGD and two 30 MGD extended shaft centrifugal
pumps through one 36-inch and one 48-inch force main to the Southerly
headworks. The pump station is rated at a capacity of 70 MGD with the largest

pump out of service,

3.2.3 Treatment Processes

The Southerly Wastewater Treatment Plant consists of the following

treatment processes:

Preliminary Treatment
Primary Treatment
Secondary Treatment

Disinfection

Solids Handling

Solids Disposal

A schematic flow diagram of the facilities is presented in Figure 3-5.
Table 3-5 ideatifies the specific unit processes and their respective

facilities.
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Construction of additional facilities is presently taking place at
Southerly. These new facilities were not included in Table 3-5. This
construction phase is called Project 88. This construction is being
undertaken by the city as part of their Municipal Compliance Plan to bring the
treatment facilities into compliance with revised NPDES permit limits by

July 1, 1988, 1t includes the following:

4 preaeration tanks

2 primary settling tanks

6 aeration tanks

6 secondary settling tanks
chlorination/dechlorination/post aeration facilities
4 gravity thickeners

4 DPF dewatering presses

sludge cake storage facilities

lime stabilization facilities.

3.2.4 System Performance

Monthly summaries of wastewater characteristics and operating performance
for the Southerly plant were assembled from plant records and reports. These
summaries are presented in Tables 3-6 through 3-8. The following paragraphs

discuss these tables.

3.2.4.1 1Influent Wastewater Characteristics

Influent wastewater characteristics for 1985 are shown at the top of
Table 3-6. The average CBODg5 and TSS levels of 171 mg/l and 193 mg/1,
respectively, represent medium strength domestic wastewater. The ammonia and

phosphorus concentrations represent a weak domestic sewage.

3.2.4.2 Final Effluent Quality

The bottom of Table 3-7 shows average, maximum monthly average, and
minimum monthly average parameters for the Southerly plant effluent during

1985, These values do not incorporate the flow that is bypassed directly to
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TABLE 3-6. SOUTHERLY WWTP 1985 OPERATING DATA

Maximum

Monthly
Parameter Average Average
INFLUENT
Flow, MGD 64.8 87.2
TSS, mg/l 193.0 222.0
CBODg, mg/1 171.0 238.0
CcOoD, mg/l 433.0 546 .0
Ammonia, mg/l 12.4 18.9
Nitrite, mg/l 0.04 0.14
Nitrate, mg/1l 0.2 0.3
TKN, mg/1 24.6 33.6
Total
Phosphorus, mg/l 7.5 9.4
EFFLUENT
TS5, mg/l 8.0 18.0
CBODg, mg/l 11.0 17.0
DO, mg/l 8.1 8.8
coD, mg/l 38.0 53.0
Ammonia, mg/1 3.8 7.8
Nitrite, mg/l 0.63 1.13
Nitrate, mg/1 5.0 8.6
TKN, mg/1 5.8 10.6
Total -
Phosphorus, mg/1 1.4 2.6
Fecal Coliform 386.0 950.0
(count/100ml)

Minimum
Monthly
Average

51.7
139.0
115.0
328.0

8.2
0.02
0.2

17.7

5.1

5.0
7.0
7.6

27.0
1.2
0.28

2.2

0.8

119.0

Source: Plant Operating Reports

3-20




TABLE 3-7. SOUTHERLY WWTP 1985 PERFORMANCE DATA

% Removal Z Removal
Raw to Raw to
Raw (mg/1) Settled (mg/l) Settling  Final (mg/l1) Final

CBOD5

January 183 122 33 14 92
February 149 109 27 11 93
March 139 92 34 10 93
April 160 97 39 13 92
May 163 123 25 17 90
June 183 142 22 15 92
July 171 128 25 8 95
August 189 132 30 7 96
September 233 151 35 8 97
October 238 185 22 8 97
November 115 88 23 9 92
December 134 91 32 9 93
Average 171 122 29 11 94
SUSPENDED SOLIDS

January 198 85 57 7 96
February 191 88 54 10 95
March 174 74 57 13 93
April 193 79 59 9 95
May 196 99 49 18 91
June 212 120 43 7 97
July 210 96 54 5 98
August 199 86 57 6 97
September 222 83 63 7 97
October 210 120 43 5 98
November 139 75 46 10 93
December 168 _65 61 _6 96
Average 193 89 54 8 96

Source: Plant Operating Reports
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TABLE 3-8. SOUTHERLY WWTP NITRIFICATION DATA - 1985

Ammonia (mg/1) Nitrite (mg/1) Nitrate (mg/l)

Raw Final X Reduction Raw  Final Raw Final
January 12.9 5.0 61 0.04 1.13 0.2 3.1
February 11.0 5.7 48 0.05 0.94 0.3 2.2
March 9.2 2.9 68 0.06 0.85 0.3 2.8
April 11.1 3.3 70 0.05 0.52 0.2 4.7
May 11.6 4.0 66 0.02 0.63 0.2 4.1
June 13.9 4.8 65 0.02 0.97 0.2 4.6
July 11.3 1.8 84 0.02 0.55 0.2 7.1
August 12.3 1.2 90 0.02 0.28 0.2 7.5
September 18.0 3.1 83 0.02 0.52 0.2 8.6
October 18.9 7.8 59 0.02 0.56 0.2 6.3
November 8.2 3.0 63 0.14 0.33 0.3 4.0
December 10.7 2.8 74 0.04 0.30 0.2 4.4
_AVERAGE 12.4 3.8 69 0.04 0.63 0.2 5.0

Source: Plant Operating Reports
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the Scioto River. The annual average CBOD; and TSS concentrations are 11 mg/1
and 8 mg/l, respectively., Table 3-7 shows the 1985 monthly average raw,
settled, and final concentrations for CBODg and TSS. The CBOD; annual average
removal rate is 94 percent. The TSS annual average removal rate is 96
percent, Table 3-8 presents monthly nitrification data for 1985. The
effluent ammonia concentrations range from 48 to 90 percent of the influent

ammonia concentrations.

Similar to the Jackson Pike WWTP, the Southerly WWTP is also operating
under interim effluent limits of 25/30 as established in OEPA Permit No.
4PFO0001*HD. This permit also sets forth a compliance schedule for attainment
of compliance with final effluent limitations. The final effluent limits were
presented in Table 1-2, The limits are more stringent with regards to CBOD,
TSS, and fecal coliform levels than the interim limits. The final limits also
include standards for dissolved oxygen and ammonia which are not included in
the current permit. The Southerly WWTP must attain compliance with the final
limits by July 1, 1988. Based on the operating data presented in Tables 3-6
through 3-8, the Southerly WWTP is not be capable of meeting these final
limits on a consistent basis without some upgrading or expansion. The CBODg
limits were exceeded for the months of May and June (Table 3-7), and the

ammonia limits were exceeded six months of the year (Table 3-8).

3.2.4.3 Operational Considerations

Storm flows periodically cause hydraulic overloading and operational
upsets at Southerly. In the past, when the biological portion of the plant
was threatened by potential flooding, untreated influent was diverted to the
treatment plant bypass. In 1983, a cooperative effort by Ohio EPA and the
City to reduce bypassing resulted in another method of resolving this problem

termed Blending of Flows.
When incoming flows begin to increase, the plant increases pumping rates.

When the biological part of the plant begins to show signs of potential

washout, then flow to the biological part is fixed. Influent flows above this
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fixed flow, but less than the capacity of the primary tanks, are bypassed
around the biological portion and blended with the final effluent, thus
receiving only primary treatment and chlorination. Once the primary treatment
facilities are operating at capacity, then influent flow above that rate is
bypassed directly to the Scioto River through a 108-inch diameter pipe

originating in the screen building.

I1n reviewing plant operating data it is difficult to pinpoiant the exact
flow rate above which flows must be blended or bypassed. Blending occurs at
flows as low as 45 MGD and bypassing occurs at flows as low as 65 MGD., Table
3-9 gives information on the frequency of bypassing and blending. The t
average flow values in the table include treated, blended, and bypassed flows.
The occurreaces of blending and bypassing seem to correspond with the level of
precipitation and the time of year. The monthly average precipitation for
1984 through 1986 is 3.0 inches. The greatest frequency of bypassing and
blending occurs when the total monthly precipitation exceeds this average.
However, during February and March of 1986, the monthly precipitation totals
are slightly below average and bypassing and bleanding occurs in significant

amounts. This may be due to snowmelt.

Southerly has also been plagued in the past by bulking problems. A
bulking sludge exhibits poor settling characteristics and poor compactability.
Filamentous organisms are one of the principle causes of bulking due to their
poor floc-forming and settling characteristics. Excessive organic loads in
the form of carbohydrates in the wastes can cause excessive growths of

filamentous bacteria, which in turn cause bulking.

The Anhueser-Busch Brewery contributes a considerable amount of organic
load to the Southerly plant. The brewery has a contract with the city dated
August 11, 1981, which limits their discharge to 45,000 lbs/day BOD averaged
over a month and 75,000 lbs/day BOD on a daily basis. It is estimated that
the brewery contributes 40 percent of the organic load and 6 perceat of the
hydraulic load to the Southerly WWTP. Thus, the brewery loads are suspect as

a significant contributor to the bulking problem.
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TABLE 3-9. SOUTHERLY WWTP FLOW DATA

Blending Bypassing

Flow" Freq. (days)/ Freq. (days)/ Precipitation
Month/Year Average (MGD) Total (MG) Total (MG) Total (Inches)

1/84 56.7 2/ND 2/ND 1.04
2/84 68.2 10/ND 8/ND 1.97
3/84 78.0 3/ND 9/ND 3.89
4/84 84.5 4/ND 12/ND 4,10
5/84 78.2 0/0 16/ND 4.93
6/84 57.7 0/0 0/0 0.71
7/84 56.7 0/0 1/ND 3.15
8/84 54.9 0/0 0/0 2.96
9/84 53.5 0/0 0/0 1.48
10/84 54.5 0/0 2/ND 2,91
11/84 62.0 0/0 S/ND 4.41
12/84 64.5 0/0 3/ND 2.84
1/85 60.6 0/0 0/0 1.31
2/85 83.1 8/ND 6/ND 1.67
3/85 77.6 8/ND 4/ND 3.78
4/85 68.2 2/ND 1/ND 0.56
5/85 67.6 10/ND 2/ND 4,96
6/85 56.3 0/0 4/ND 1.41
7/85 63.5 0/0 6/ND 6.88
8/85 55.2 3/1.9 2/6.1 ND
9/85 51.4 0/0 0/0 ND
10/85 53.5 0/0 0/0 1.98
11/85 101,2 16/292 13/366 10.67
12/85 73.7 6/41 3/57 1.81
1/86 65.1 5/31 2/7.6 1.54
2/86 86.7 15/231 6/207 2.96
3/86 80.3 8/95 4/192 2.61
4786 57.7 0/0 0/0 1.31
5786 52.3 2/5.7 0/0 2.47
6/86 64,2 12/84 3/52 5.53
7/86 62.8 10/65 4/9.0 3.60
8/86 56.2 ND ) 0/0 1.61
9/86 58.5 ND 2/0.3 3.44
10/87 65.0 ND 4/81 4.16
11/86 60.6 ND 2/16 3.00
12/86 75.4 ND 47125 2.81

* Flow includes blended, bypassed, and treated flows.

Source:

ND - No Data Available

Plant Operating Reports




3.2.5 Present Condition of Plant

In August and September of 1985 an engineering team surveyed both

Columbus wastewater treatment plants. Their purpose was to determine the

remaining useful service life of the existing facilities. The results of the

Southerly survey, taken from the General Engineering Report and Basis of

Design (January 1986) are listed below:

o Tanks

e Buildings

e Electrical

e HVAC

e Plumbing

¢ Instrumentation
& Control

¢ Wet Stream Process

e Solids Handling

Minor concrete rehabilitation is needed. Many
of the tanks, walls, and walkways exhibit °
vertical and transverse cracks,

Work is required on praétically all of the
buildings to repair cracks in the concrete, roof
leaks, and damaged handrails.

A new primary loop is required for future expan-
sion.

The majority of the buildings appear to have
inadequate or no ventilation and some facilities
have less heat than is required. The equipment
does not operate or is in poor condition due to
an apparent lack of regularly scheduled preven-
tive maintenance.

Some 0&M renovation required.

The I & C system requires renovation and
expansion.

The wet stream process equipment is well
maintained but it is incapable of effectively
treating its design capacity of 100 MGD.
Sometimes flows are bypassed around the
biological portion of the plant and receive only
primary treatment and chlorination or else they
are directly bypassed to the Scioto River.

All sludge pumps should be replaced. Digesters

need to be rehabilitated. Minor expansion of
existing facilities is required.
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3.3 COMBINED SEWER OVERFLOW

The Columbus wastewater collection system includes an area of 10.7
square miles that is served by a combined stormwater and wastewater collection
system (Figure 3-1). This constitutes approximately 7 percent of the service
areas of the two Columbus wastewater treatment plants. Points of combined
sewer overflow in the City include 21 regulator chambers, 3 overflow
structures and 2 storm tanks. These structures detain and divert wet weather
combined sewer flows that would otherwise hydraulically overload the Jackson
Pike and Southerly wastewater treatment plants. The locations of CSO are

listed in Table 3-10 and shown on Figure 3-6.

Seven of the regulator chambers discharge to the Olentangy River and
eleven overflow to the Scioto River. Two of the regulator chambers discharge
overflows to storm sewers. One of the regulatory chambers diverts overflows
to the 0ld Main Interceptor while the outfall of the last regulatory chamber
(Sullivant Aveﬂue) has been bulkheaded causing local surcharging during wet

weather periods.

Two of the overflow structures discharge to the Scioto River through
24~inch and 18~inch pipes. The third overflow structure discharges to Alum

Creek via a 48~inch storm sewer,

The Whittier Street Storm Detention Tanks, situated south of Whittier
Street on the east bank of the Scioto River, were designed to provide relief
for wet weather combined sewage flow in the 0.S.I.S. The three equal volume, open,
reinforced concrete tanks provide a total storage capacity of 4,011,000
gallons. They are capable of acting as a holding system for flows until the
flow in the interceptor subsides and they can be bled back into the system and
carried to the Jackson Pike WWTIP. If the flows exceed the capacity of the
tanks, they overflow to the Scioto River. Flows can also be directly bypassed

along side the tanks, through an emergency bypass, to the Scioto River.
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TABLE 3-10.

SUMMARY OF BYPASS AND CSO LOCATIONS IN THE COLUMBUS PLANNING AREA

OUTFALL RECEIVING
NUMBER DECRIPTION - LOCATION STREAM
JACKSON PIKE WWTP
001 Jackson Pike WWIP final effluent Scioto River
002 Plant raw sewage bypass Scioto River
003 Plant settled sewage bypass Scioto River
004 Regulator chamber - Hudson Street Olentangy River
005 Regulator chamber — Frambes Avenue Olentangy River
006 Regulator chamber - 0SU Water Res. Olentangy River
007 Regulator chamber - King Avenue Olentangy River
008 Regulator chamber — Cozzins Street Scioto River
009 Regulator chamber - West Street Scioto River
010 Regulator chamber - Chestnut Street Scioto River
0l1 Regulator chamber - Spring Street Scioto River
D12 Regulator chamber - Long Street Scioto River
013 Overflow structure - Capital Street Scioto River
014 Overflow structure — State Street Scioto River
015 Regulator chamber - Town Street Scioto River
016 Regulator chamber - Rich Street Scioto River
017 Regulator chamber - Broad Street Scioto River
018 Storm standby tanks ~ Whittier Street Scioto River
019 Bypass - Whittier Street standby tank Scioto River
020 Regulator chamber - Moler Street Scioto River
021 Sluice gate - Mound Street Scioto River
022 Overflow - Sewer Maintenance Yard Scioto River
023 Overflow -~ Williams Road pump station Scioto River
025 Overflow — Neff Avenue pump station Kian Run
026 Overflow - Frank Road ~ South High Street Kian Run
027 Sanitary relief - 3rd Avenue Olentangy River
028 Regulator chamber - llenry Street Scioto River
029 Regulator chamber -~ Markinson Avenue Scioto River
030 Regulator chamber - Whittier Street Scioto River
031 Regulator chamber - First Avenue Olentangy River
032 Regulator chamber — Third Avenue Olentangy River
033 Regulator chamber - Doe Alley Olentangy River
034 Regulator chamber - Peter's Run Scioto River
035 Regulator chamber - Spring & West Street Scioto River
036 Regulator chamber ~ Sullivant Avenue Scioto River
COLUMBUS SOUTHERLY WWTP
001 Southerly WWTP final effluent Scioto River
002 Plant raw sewage bypass Scioto River
003 Plant settled sewage bypass Scioto River
004 Overflow structure - Roads End Alum Creek
005 Alum Creek storm standby tank Alum Creek
006 Alum Creek storm standby tank Alum creek
007 Ash lagoons Scioto River
Source: Central Scioto River Mainstem CWQR - 1985
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The Alum Creek Storm Tank is situated on the west bank of Alum Creek just
south of Main Street. This covered reinforced tank provides a storage
capacity of 857,000 gallons before overflows are bypassed to Alum Creek. A
sewer separation program is taking place in the portion of the Southerly
service area that is tributary to the Alum Creek Storm Tanks (Figure 3-1). It
is being undertaken to address localized surface and residential flooding
problems. The city expects that the potential for an overflow will be greatly
reduced; however, the actual amount of the reduction has not been quantified.

An evaluation of all overflow points from October 1977 to October 1978 is
contained in the Combined Sewer Overflow Monitoring Report prepared by Malcolm
Pirnie, Inc. This study indicated that over 90 percenf of the overflow volume
is discharged through the Whittier Street Storm Detention Tanks, 7.5 percent
is discharged at the Alum Creek Storm Tank, and the remaining 2.5 percent is
discharged through the regulators and other minor points of overflow,
Overflows monitored during the Combined Sewer Overflow Monitoring study
conservatively estimated overflows from the Whittier Street Storm Detention

Tanks, Alum Creek Storm Tank, and all other overflow points at 2200, 184, and

55 million gallons per year, respectively.

Following completion of the Combined Sewer Overflow Monitoring Report,
OEPA authorized an evaluation of combined sewer overflow effects on the Scioto
River. This study, entitled Combined Sewer Overflow Progress Report = July ‘
1983, asserts that during periods of medium to high stream flow, dissolved
oxygen and BODg; concentrations in the Scioto River are largely unaffected by
loadings from combined sewer overflows. However, during periods of low river
flow, the study maintains that the overflow loadings drop the dissolved oxygen
concentration of the river slightly below recommended concentration (5.0 mg/1)

and cause an increase in stream BODS concentrations.

3.4 SOUTHWESTERLY COMPOSTING FACILITY

The Southwesterly Compost Facility is located approximately 7 miles south

of the Jackson Pike Wastewater Treatment Plant and 2 miles due west of the
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Southerly Wastewater Treatment Plant. Construction began in May 1980.

Composting began on site in July 1980.

The plant uses the extended-pile aeration method of composting and was
originally designed to handle 200 wet tons of sludge/day. It was the first
facility of its type in the midwest and has attracted considerable attention

from a variety of interested groups.

Dewatered primary and waste activated sludge is' trucked to the site and
mixed with a bulking agent, either previously composted material or woodchips.
The mixture is then placed on a 12-inch deep layer of woodchips, in which
perforated plastic pipes have been buried. A pile, 10-feet high, 250-feet
long, and 8-feet wide, is generated daily. An 18-inch layer of previously
composted material is placed over the pile to provide insulation. Air is
drawn through the pile by small blowers attached to the buried pipes and
exhausted into a deodorizing pile of woodchips and unscreened compost. The
composting operation takes approximately 21 days and requires a minimum of
three consecutive days with temperatures greater than 55 degrees Ceatigrade.
Following the composting period, the piles are torn down and restacked for a
curing period of 30 days. After this period, the mixture is screened and the

woodchips recovered for reuse.

This process creates one difficulty for Columbus. Typically, material
composted by the aerated static pile method, utilizing low aeration rates,
does not dry significantly during the composting or the curing period.
Columbus realized, early in their operation, that additional drying was

required if they were going to compost 200 wet tons of sludge per day.

Additional drying of compost may be obtained by either a passive solar
process or some mechanical method. Passive solar drying consists of spreading
composted and cured material on a drying area and continually stirring it with

a tractor and harrow while it is dried by the sun and wind. This method

requires a large area and is labor intensive. This method would not be




sufficient to handle solids generated at Southwesterly. Therefore, the city

chose to implement a mechanical method of drying.

A mechanized drying system was recently installed at Southwesterly. The
system consists of reactor bins, conveyor belts, and air handling units in a
70 foot by 338 foot building. There are two reactor bins that are 200 feet
long by 20 feet wide and 10 feet deep. Front-end loaders carry cured compost
into the building and dump it into a bin feeder-hopper. From there it is
conveyed onto a 48-inch conveyor belt which delivers ‘the material to the bins
utilizing a tripper car and a shuttle conveyor. The material is placed in the
bins and will be dried until proper moisture is obtained. The material is
turned and eventually withdrawn from the bins by a digging machine. As the
material is removed from the bins it is discharged to a conveyor belt, which

carries the dried cured compost into the next building for screening.

The drying bins are aerated from beneath by 4 large air handling units.
The units are completely self-contained with integral fans, heat exchangers,
and monitoring equipment. They transfer heat from water to air for drying
compost. Heat collection for the hot water system is accomplished by a solar

collection field. On some occasions only ambient air is used for drying.

Biological drying can also occur in the compost under the right
conditions. Biological drying occurs as a result of the inherent biological
activity in the composted mass. Oxygen is required to maintain this
biological activity. Microorganisms generate heat which in turn evaporates
moisture in the pile. This biological drying can occur in the aerated curing

piles and in the solar drying building where forced air is available.

The mechanized drying system provides an efficient means of drying
compost 365 days a year and permits Southwesterly the capability of
processing their original design capacity of 200 wet tons of sludge/day. The
final product of the composting process, Com-Til, is marketed as a soil

conditioner and top soil substitute.
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The city owns approximately 200 acres of land at the Southwesterly
facility, approximately 15 to 25 percent of which is being used to process and
Table 3-11 shows the quantities of incoming sludge to the
A total of 130,560

This is approximately

store compost.
compost facility from January 1984 to September 1986.

wet tons of sludge were processed during that period.
129 tons/day, or 30 percent of the total sludge production at Southerly.




TABLE 3-11. SOUTHWESTERLY COMPOST FACILITY OPERATING DATA

INCOMING SLUDGE (Wet Tons)

1984 - 1985 1986 .
January 3,929 2,920 3,142
February 5,056 3,062 3,155
March ) 6,632 3,652 1,470
April 5,630 '2,559 4,197
May 6,091 3,878 4,623
June -3,116 4,233 3,926
July 4,179 3,390 3,473
August 4,970 3,498 3,844
September 4,836 3,626 3,531
October 6,446 2,317 -
November 5,502 3,733 -—
December 3,517 2,454 -
TOTAL (Wet Toms) 59,904 39,292 31,364
DAILY AVERAGE (Wet Tons/Day) 164 108 115
PERCENT SOLIDS INCOMING SLUDGE 15.8 17.0 17.3
DAILY AVERAGE (Dry Tons/Day) 25.9 18.3 19.9

Source: Plant Operating Reports
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CHAPTER 4. EVALUATION OF WASTEWATER MANAGEMENT DESIGN FACTORS

In the facility planning process, once the objectives have been
established and base line conditions described, the next major task is
identification of reliable design criteria. The establishment of design
criteria involved reviewing existing regulations and guidelines and projecting
future conditions in the planning area to serve as a base line in evaluating

facility needs and alternatives.

The basic design factors described in this chapter are:

Plaoning Period

Population

Land Use

Wastewater Flows and Loads

Combined Sewer Overflows.

Existing and projected wastewater flows and loads are based on a detailed
analysis, documented in Briefing Paper Wo. 1 —~ Wastewater Flows and Loads,
which is contained in Appendix A. Data contained in the facility planning
documents was evaluated to develop an accurate picture of existing conditions

and to project future conditions.

Currently, the city of Columbus does not have adequate data documenting
the quality and quantity of combined sewer overflows (CSO). 1In the fall of
1987 the city of Columbus began an extensive study of the CSO problem. The
USEPA conducted an independent study and literature search of the €SO problem.

This study is summarized in this chapter and is described more fully in

Appendix E entitled Briefing Paper No. 5 — Combined Sewer Overflows,




4.1 PLANNING PERIOD

The USEPA regulations mandate a 20-year planning period. The planning
period established by USEPA for this SEIS is July 1, 1988, through July 1,
2008. )

In 1985 the city of Columbus published the Revised Facility Plan Update,
which recommended a one-plant approach to meeting Clean Water Act
requirements. Previously, the city had promoted upgrading the existing
Jackson Pike and Southerly WWIPs. The planning period selected in the update
report is 30 years (1985-2015).

The Clean Water Act requires that wastewater treatment facilities be in
compliance with final NPDES Permit requirements by July 1, 1988. Construction
is presently underway at both treatment plants to meet the final NPDES permit
limits. Currently, the city is operating under interim permit limits until
1988.

This description of the determination of the SEIS planning period takes
precedence in this chapter because it sets the boundaries for the-discussion
of design criteria used in this chapter. Existing and projected population,
land use, and wastewater flows and loads are based on a 20-year planniné

period which is different from the planning period used in the facility plan,

4.2 POPULATION

Population is one of the most important parameters used in designing a
wastewater treatment facility. Population forcasts are used to project
wastewater flows and loads used for design. Approximately 35 percent of the
wastewater flow at Jackson Pike and 47 percent of the wastewater flow at
Southerly is estimated to be generated from domestic or residential sources.
As the planning area's population increases, wastewater flows are also

expected to increase.
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4.2.1 Existing Population

In order to project future growth, it is necessary to examine the present
population levels and past trends. Table 4-~1 presents a demographic profile
of the Columbus area based on 1980 Census data. It lists 1980 population
levels, median age and income, the number of housing units, household size,
and the change in population and housing units between 1970 and 1980. This
table indicates that the Columbus Metropolitan Statistical Area (MSA) is a
high growth area. The population increased by 25 percent, and the number of
housing units increased by 32 percent from 1970 to 1980. The area's average
family income is higher than the state's. The bulk of the Columbus area
population is between the child bearing years of 25 to 35. Three-quarters of

the area's housing units are single-family dwellings.

Table 4-1 also lists the percent of the overall population for each
county that is included in the Facility Planning Area (FPA). Most of Pranklin
County (99 percent) and a small pecentage of Delaware (3 percent), Fairfield
(1 percent), and Licking Counties (3 percent) are included in the FPA. All
of the city of Columbus is included in the FPA, Since the city of Columbus
and Franklin County comprise the bulk of the land and population in the FPA,

growth in these two municipalities are indicative of growth levels in the FPA.

In Franklin County, the population reached 869,132 in 1980 and 898,345 in
1985. This represents an iancrease of 6,000 persons per year. In 1984, there
were 6,551 building permits issed in Franklin County; 2,875 of which were for

apartments and townhouse units. The remaining 3,676 were for single family

homes. On the average, 4,000 dwelling units have beean built each year since
1980.
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Columbus is experiencing, along with much of the nation, a decline in
household size. This trend along with the growth in population has increased
the demand for housing. 1In 1980, Franklin County had a household size of 3.08
persons per household; by 1984 this had decreased to 2.56 persons per
household., The major component of this decline in household size is the rise
in the number of households headed by a single person. 1In 1970, 17 percent of
the households in Columbus were included in this category; by 1985 that number

had increased to 27.9 percent (City of Columbus, 1985).

In the past 25 years, the population in the city of Columbus has
increased by 112,406 persons. The number of households has almost doubled in
the period betwen 1960 and 1985. (The number of households in 1960 was
142,378; by 1985, this number had grown to 229,804) (City of Columbus, 1985).
In smaller suburban communities (Table 4-2) such as Dublin, Gahanna,
Westerville, and Worthington, the population between 1960 and 1980 doubled and
in some cases more than tripled in that 20-year period. The growth that has
occurred in the Columbus area in the last 25 years generally placed
unanticipated demands on community services. These services include the local
infrastructure; that is roads, water and sewer system as well as public
services such as fire and police protection, health and community services,

and public education.

4,2.2 Population Projections

Population projections for the Columbus area are available from a number

of sources. These include:
e Ohio Data Users Center (ODUC), a division of the Ohio Department of
Economic Development
e Ohio Environmental Protection Agency (OEPA)

e Mid-Ohio Regional Planning Commission (MORPC).
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TABLE 4-2. POPULATION AND PER CAPITA INCOME BY POLITICAL SUBDIVISION

Population Population % Change Per Capita
July 1984 1980 1980-84 Ingome 1983
Columbus 566,114 564,871 + 0.2 8,800
Bexley 13,588 13,405 - - + 1.4 15,096
Dublin 5,437 3,855 +29.1 18,392
Gahanna 20,222 18,001 ;63.1 10,444
Grandview Heights 7,945 7,420 + 6.6 11,689
Grove City 17,442 16,793 +3.7 9,661
Groveport 3,613 3,286 + 9.1 8,438
Hilliard " 8,647 8,008 + 7.4 8,549
Lockbourne 419 373 +11.0 7,093
Marble Cliff 566 630 +11.3 17,815
Minerva Park 1,691 1,618 + 4.3 13,987
New Albany 441 409 + 7.3 10,442
New Rome 68 63 . + 7.4 9,095
Obetz 3,284 3,095 + 6.1 8,174
Reynoldsburg 22,390 20,661 + 8.4 10,811
Upper Arlington 36,067 35,648 + 1.2 18,711
Westerville 24,878 23,414 + 6.3 10,875
Whitehall 22,754 21,299 + 6.8 9,677
Worthington 18,721 15,016 +24.7 14,622

SOURCE: Ohio Data Users Center and Columbus Chamber of Commerce.

NOTE: Shawnee Hills is located in the facility planuing area; however, data
necessary to complete this table were unavailable.




However, each agency uses different parameters: ODUC prepares its
projections only on the county level, OEPA prepares its projections by Sewer
Service Areas, and MORPC prepares its projections by traffic zones. Although

OEPA and MORPC's projections are prepared for smaller areas than ODUC's, they

must be certified by the state as agreeing with the most current ODUC

projections, In 1985, ODUC updated its projections based on 1980 U.S. Census.
Since MORPC and OEPA agree that the 1985 ODUC estimates are the best available
projections, these were used as the basis of projections used in this EIS.

Table 4-3 lists the ODUC projections for the area.

TABLE 4-3. POPULATION PROJECTIONS FOR THE STATE OF OHIO AND THE
COUNTIES IN THE COLUMBUS SERVICE AREA

1980 1990 2000 2010
Ohio 10,797,630 10,681,863 10,583,083 10,398,338
Delaware 53,840 61,709 71,381 81,164
Fairfield 93,678 98,655 104,033 107,577
Franklin 869,132 924,592 975,013 1,026,008

Licking 120,981 127,390 132,154 136,765

Source: Ohio Data Users Center, 1985.

Although the population in the state of Ohio is expected to decline in
the future, the population of all of the counties included in the FPA is
expected to increase. The population of Franklin County is expected to
increase at an average annual rate of six percent for the next 30 years.

These forecasts show the 2010 Franklin County population will exceed 1 million

persons.




As mentioned earlier, most of Franklin County is included in the Columbus
Facilities Planning Area (FPA). The FPA represents the geographic area that
could be served by the Columbus sewer system. The FPA is defined by OEPA.
OEPA assigns each sewer district an FPA in order to coordinate the planning
activities of various sewer authorities., The FPA includes the poteatial
service area. The service area must be located within the FPA boundary. The
service area boundary, as shown on Figure 4-1, represents the area presently
served as well as those areas most likely to be served during the 20-year

planning period or prior to 2008.

Population projections were prepared for use in this Supplemental EIS for
both of these areas. These projections were based on the most recent ODUC
projections and were prepared for the 20-year planning period starting in
1988. Appendix K details the methodology used to disaggregate the county
projections into the 2008 Service Area, Table 4-4 lists these projections for

the 2008 design year.

TABLE 4-4. POPULATION PROJECTIONS FOR COLUMBUS

Sub-Area 1988 2000 2008
Planning Area 925,900 982,600 1,018,000
Total Service Area 888,000 941,600 986,000
Jackson Pike Service Area 499,000 529,200 544,600
Southerly Service Area 389,000 412,400 © 441,400
RFPU Total Service Area 870,427 951,861 995,159

Forecasts (11/86)

The above table indicates, the planning area population will increase by
92,100 individuals during the 1988 to 2008 planning period, reaching 1,018,000
persons by 2008, This table also shows the 2008 Service Area population
increasing by 98,000 persons during the same period. The Service Area

population is shown as reaching 986,000 persons by 2008.
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Preparing population projections for small areas requires a good estimate
of existing land use, the amount of vacant developable land, and a number of
other economic trends. Different forecasting techniques can result in slight
variations in small area population projections. The projections prepared for
the RFPU vary slightly from those prepared for this Supplemental EIS. The
RFPU assumed a slower growth rate between 1980 and 1988 and a higher growth
rate between 2000 and 2008 than assumed by ODUC. This resulted in the RFPU
presenting a lower initial population and a higher population in 2008 than
those shown in Table 4-4. A detailed memorandum explaining the methods used

in the RFPU is included as Appendix K.

4.3 LAND USE PATTERN

Land use in Franklin County is controlled by local zoaning ordinances.
There are 234 incorporated areas and 17 towns in Franklin County that guide
growth through zoaning. Some of these incorporated areas also have a master
plan; most do not. In Franklin County, eleven of the towns have delegated

their zoning powers to MORPC--the regional planniag agency.

The largest incorporated area in Franklin County is the city of Columbus.
They are in the process of developing a comprehensive plan to guide growth.
Until a plan is adopted, the city will continue to use over 20 different
documents to guide and coantrol growth. Some of these documents are updated on
a regular basis, these include the Growth and Development Report and the
Capital Improvement Program. Others are updated as the need arises, such as
the recently completed plan for the Columbus International Airport. Due to
its physical size, large population, and large employment base, the city's

policies greatly influeace development in the smaller incorporated areas.
Columbus is the state capital and houses several corporate headquarters

and a major state university. It has never been known as an industrial town.

The city has a densely developed inner core with mixed office space and other
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services such as hotels and retail stores. Low density research and
development and distribution centers have moved from the inner core to the
1~270 corridor. This redevelopment has not affected the city's tax base since
many of these newer developments have been annexed to the city in order to

recelve its services.

The city of Columbus provides sewer and water services to city residents
and by contract to suburban municipalities. In the past, the city has usedA
water and sewer service as an incentive to developers to annex to Columbus.
Twenty communities have contracts with Columbus. Table 4-5 lists the
municipalities that have sewer service contracts with the city, and Figure 4-2
identifies suburban communities with sewer service contracts as of 1988. This
service area includes 89 percent of Franklin County. During the summer of
1987, the county made an administrative review of its sewer service contracts
and cancelled those contracts that were considered to be inactive. The

contract with New Albany was cancelled at this time. (Cabot 1988)

In the Columbus area, growth has been influenced by annexation of various
incorporated areas, changes im school district boundaries, highway construc-
tion, and the availability of public water and sewer. Suburban growth,
particularly in the northern and western sections of Franklin County is
directly related to completion of the interstate highway system (I-270 and
I-170). The areas most affected are Dublin, Worthington, Westerville and to a

lesser extent Gahanna.

Most of the unincorporated areas are either vacant land or farmland.
Some of the smaller incorporated areas mix some iLndustrial and commercial uses
with predominantly residential uses. This development has been dominated by
the construction of single-family homes. Table 4-6 lists subdivisions filed
in the Columbus area between 1980 and 1982, This table confirms that aside
from Grove City most of the area's residential development is occurring in the

northern sectors., Figure 4-3 presents these high growth areas in a
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TABLE 4-5. SEWER SERVICE CONTRACTS FOR THE CITY OF COLUMBUS AS OF MAY 1988

o S A i A o S R AP 1o A S P S g S Ny . A T i M A D T e S S i R M i R AP S g S o A B S o S Tt B D kD A A S e T S S o S S o e S

Existing Contracts with Incorporated Cities and Villages.

Bexleyl Groveport?s3 Upper Arlington3

Brice Hilliard2:% Urbancrestl

Dublin2 Marble CLiffl Valleyview1

GahannaZs4 Minerva Park}l WestervilleZ»4

Grandview Heightsl Obetz2s3 Whitehalll

Grove CityZ,4 Reynoldsburg? Worthingtounl
Riverleal

Existing Contracts with Franklin County (Unincorporated Subdivisions).

Briarbank Subdivision Franklin (Sections 1 and 4) Truro (Section 1)
Brookside Estates Hamilton Meadows Worthington Hills
Clinton (Sections 2 and 3) Mifflin (Section 1) Timberbrook Subdivision

Existing Contracts with other entities.

Defense Construction Supply Center3
Rickenbacker Air Force Base

O > o D A U, D A T, ] D e A D O D el s il T S S s S U U T S L T Y W D - - -~ - -~ . - A - " e e, et el el e il e

Pending Contracts with Franklin County (Unincorporated Subdivisions).

Briar Wood Hills Franklin County Landfill Windsor Subdivision
Forest Ridge Ridgewood Subdivision

- v - s s s . e e gt e L A P O}, g A . D D D Al N A P il D il e i il e s i s e e P o il Tk o e e e ik e e i D kD i

Contracts under negotiation with Incorporated Cities.

New Albany

Contracts under negotiation with Franklin County,

Century Acres Oakhurst Knolls Windrush Creek
Enchanted Acres Taylor Estates Young Estates
Holton Park Village Park

——— > S D L D D e o < L i . D A i D D el i s e ek S ] P . D S D ol Sl D Sk e B . . S e . T Y. Y AN D el D I s D il ol > e el ek e b e e e S

Source: Hunsberger 1988.




TABLE 4-~5. SEWER SERVICE CONTRACTS FOR THE CITY OF COLUMBUS AS OF MAY 1988 (CONT.)

This city or village is entirely surrounded by other incorporated places, and
therefore has no opportunity to expand its corporate limits through annexa-—
tion of adjacent unincorporated areas.

2This city or village has a clause in its sewer service contract with Columbus

which 1limits sewer service expansion to the city or village's corporate
limits. The contract also clearly defines an area outside the city or
village where, if preceded by annexation into the city or village, new sewer
service can be offered without prior approval of the City of Columbus'
Director of Public Service.

3This city or village has a clause in its sewer service contract with Columbus
which limits sewer service expansion to the city or village's corporate
limits. The contract also clearly defires an area outside the city or
village where, if preceded by annexation into the city or village, new sewer
service may be offered, only with prior approval of the City of Columbus'
Director of Public Service.

4This city or village has a clause in its sewer service contract with Columbus
vwhich limits sewer service expansion to the city or village's corporate
limits. The contract also permits undefined areas outside the city or
village to be offered new sewer service as part of annexation into the city

[ or village with prior approval of the City of Columbus’® Director of Public
Service.
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TABLE 4-6. RESIDENTIAL PLATS BY MUNICIPALITY OR TOWNSHIP,
1980-1982, FRANKLIN COUNTY

New Total New
Year Plats Resubdivisions! Acreage Acreage? Lots Lots3

Columbus 1980 31 7 368.297 316.359 1659 1567
1981 23 6 275.110  260.912 965 901
1982 15 7 93.193 70.879 487 400
TOTAL 69 20 736.600 648.150 3111 2868
Dublin 1980 3 0 41.389 41.389 83 83
1981 1 0 7.447 7.447 1 1
1982 2 0 23,267 23.267 30 30
TOTAL 6 0 72.103 72.103 114 114
Gahanna 1980 1 0 15.980 15.980 45 45
1981 4 0 59.613 59.613 181 181
1982 1 0 7.896 7.896 30 30
TOTAL 6 0 83.489 83.489 256 256
Grandview”™ 1980 1 0 4.170 4.170 9 9
Heights 1981 0 0 0.000 0.000 0 0
1982 0 0 0.000 0.000 0 0
TOTAL 1 0 4.170 4,170 9 9
Grove City 1980 3 0 48.086 48.086 120 120
1981 1 0 34.182 34,182 92 92
1982 1 0 0.596 0.596 3 3
TOTAL 5 0 82.864 82.864 215 215
Hilliard 1980 L 1 2.074 0.000 10 3
1981 0 0 0.000 0.000 0 0
1982 0 0 0.000 0.000 0 0
TOTAL 1 1 2.074 0.000 10 3
Upper™® 1980 1 0 10.847 10.847 25 25
Arlington 1981 2 1 8.904 7.371 28 27
1982 2 1 4.006 2.149 9 9
TOTAL 5 2 23.757 20.367 62 61
Westerville 1980 6 0 77.801 77.801 204 204
1981 1 0 2.115 2.115 11 11
1982 3 2 37.742 36.119 101 94
TOTAL 10 2 117.658 116.035 316 309
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TABLE 4-6. RESIDENTIAL PLATS BY MUNICLPALITY OR TOWNSHIP,
1980-1982, FRANKLIN COUNTY (CONT.)

New Total  New
Year Plats Resubdivisionsl Acreage Acreaggz Lots Lots3
Worthington® 1980 1 0 3.250 3.250 9 9
1981 2 0 47.527 47.527 101 101
1982 2 1 6.601 5.588 19 18
TOTAL 5 1 57.378 56.365 129 128
Bexley™ 1980 0 0 0.000 0.000 0 0
1981 1 1 1.319 0.000 3 0
1982 0 0 0.000 0.000 0 0
TOTAL 1 1 1.319 0.000 3 0
Reynoldburg 1980 0 0 0.000 0.000 0 0
1981 2 0 13,216 13.216 88 88
1982 1 0 26,252 26.252 72 72
TOTAL 3 0 39.468 39.468 160 160
Townships 1980 3 0 68.239 68.239 155 155
1981 2 0 14,914 14.914 42 42
1982 2 2 6.263 0.000 10 3
TOTAL 7 2 89.416 83.153 207 200
Franklin
County
Total TOTAL 119 29 1310.296 1206.164 4592 4323

lThe number of resubdivisions is included in the total plat count.
Resubdivision occurs when a large number of undeveloped lots-are consolidated
under one owner and broken into new lots with differeat acreages and
locations.

2New acreage refer to the total platted acreage minus any resubdivided land.

3New lots refers to the total platted iots minus those lots created by a
resubdivision where previous lots existed. For example, if a resubdivision
plat of 4 acreas contained 20 lots and the previous plat for the same 4 acres
contained 16 lots, then the resubdivision resulted in no new acreage and 4 new
lots.

*Interviews with local officials indicate that less than 10% of the land in
the municipalities is available for development.

Source: City of Columbus, 1983,
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generalized manner. This figure depicts growth according to traffic zones.
There are over 800 such zones in the service area. Approximately 30 of these

zones are considered to be high growth areas.

Because there are numerous vacant parcels of land adjacent to the city of
Columbus and within the service area, it is assumed all of the projected
growth can be located within the service area. These parcels of land were not
developed during the first wave of suburban expansion. Developﬁent of these
parcels will be part of an infill process and will require resubdivision of
less-attractive parcels. Givea current land use controls and development
patterns, projected development is most likely to occur in the suburban areas.
In order to keep development in the service area, planuing measures could be
taken to make these infill parcels more attractive, thereby encouraging a more

efficient pattern of development.

4.4 WASTEWATER FLOWS AND LOADS

The development of average daily and peak daily flow rates and daily
loadings of total suspended solids (TSS) and biochemical oxygen demand (BOD)
are necessary to evaluate facility planning alternatives. The following
sections present the existing flows and loads developed for the Columbus WWTPs
from an independent analysis of the 1985 and 1986 plant data, as well as
projected flows and loads for the 2008 design year. The detailed documenta-
tion for this portion of the report is contained in Appendix A entitled

Briefing Paper No., 1 - Wastewater Flows and Loads.,

An analysis of existing conditions established the current average day
flows., The average day flow is disaggregated into domestic, infiltratiom,
industrial, and commercial flows. Diurnal flows are evaluated, and a diurnal
peaking factor is established. A process peaking factor is established to
project peak flow rates which will be used for hydraulic sizing of WWIP unit
processes. Wet weather flows are discussed briefly with a wmore detailed
discussion included in Section 4.5 - Combined Sewer Overflow. Due to the lack
of comprehensive combined sewer overflow (CSO) data, projected design flows

were developed independent of CSO.
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The analysis also includes a review of existing influent BOD and TSS
loads. BOD and TSS loads are used to determine sizings for WWTP unit

processes and to aid in the selection of the treatment processes.

Wastewater flows and loads are projected for the design year (2008) using

existing per capita flows and loads and 2008 population projections.

4.4.1 Existing Wastewater Flows

Jackson Pike and Southerly Monthly Operating Reports (MORs) and
precipitation data for the 1985 and 1986 calendar years were used to establish
existing wastewater flows. The MORs are submitted to Ohio EPA in accordance

with the NPDES permits.

The Southerly MORs include data on amounts of raw sewage bypassed and
settled sewage bypassed as well as treated flow. The Southerly plant has a
method of treatment termed Blending of Flows. When incoming flows increase to
the point where the biological portion of the plant begins to show signs of
potential washout, the flow to the biological part of the plant is fixed. The
increase in flow above this fixed flow, but less than the capacity of the
primary tanks, is bypassed around the biological portion and blended with the
final effluent, thus, receiving only primary treatment and chlorination.

These flows are reported on the MORs as settled sewage bypassed. If the
primary treatment facilities are operating at capacity, then all excess flows
are bypassed directly to the Scioto River through a 108-iach diameter pipe
originating in the screen building. These flows are reported on the MORs as
raw sewage bypassed. After August of 1986, no blending of flows was recorded

on the MORs for the Southerly WWTP, however, bypassing was still reported.

The Jackson Pike MORs provide flow monitoring data for the plant.
Jackson Pike does not blend as Southerly does, nor do they bypass raw sewage.
The major diversion point for Jackson Pike flows occurs at the Whittier Street
Storm Standby Tanks before the flows reach the plant. The tanks are capable

of acting as a holding system for the excess flows until the flow in the
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interceptor subsides and they can be bled back into the system and carried to
the Jackson Pike plant. 1f the flows exceed the capacity of the tanks, they
overflow to the Scioto River. Flows can also be directly bypassed along side

the tanks, through an emergency bypass, to the Scioto River.

Flow monitoring did not take place at the Whittier Street Storm Standby
Tanks until November of 1986. However, hours of operation of the storm tanks
were recorded during 1985 and 1986 on the Monthly Report of Operations. The
fact that hours of operation were reported does not necessarily mean there was
bypassing or overflowing occurring at the tanks. It only means that the gates
were open and flows were being diverted into the tanks. In November of 1986,
the city began mounitoring the overflow but not the bypass. Therefore, the
data is still ioncomplete with respect to determining the total volume of flow

entering the Scioto River at the Whittier Street facility.

Dry weather flows were determined through an analysis of 1985 and 1986
flow data. However, only 1986 flow data was used to determine wet weather
flows. An analysis of 1985 MORs showed thaer data on raw and settled sewage
bypasses at Southerly were not complete. Up until August of 1985, only a
bypass flow rate (MGD) was reported with no duration specified. These
bypasses did not always occur 24 hours a day, therefore these rates could not
be converted to the volume bypassed during that day. In August of 1985,
monitoring of the duration of the bypasses began which provided a more
accurate determination of the volume of the bypasses. Therefore, the 1986

calendar year data were used to estimate wet weather flows.

Wet weather total system flow cannot be determined solely based on the
volume of flow arriving at the Jackson Pike and Southerly WWIPs. There are
numerous points of combined sewer overflow throughout the Columbus Sewer
System. The Jackson Pike service area has several regulator chambers and
overflow structures in addition to the Whittier Street Storm Standby Tanks
discussed previously. The Southerly service area includes an overflow
structure at Roads End and the Alum Creek Storm Standby Taunk. There is no

comprehensive flow monitoring data available for the regulators, overflows,
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and storm tanks. The city began monitoring some of the points of combined
sewer overflow in November of 1986; but according to the MORs, the flow
monitoring equipment malfunctioned frequently providing no data. Thus, the
only flow data included in the wet weather analysis, other than plant flow
data, was that which was reported for the Whittier Street overflow during

November and December.

The following paragraphs present the existing average flow, diurnal flow,
peak process flow, and wet weather flow as determined from the analysis of

available data.

4.4,1.1 Existing Average Flows

USEPA guidelines require WWIP design flows to be determined based on
existing dry weather flows and non-excessive 1/1. Therefore, the existing
average flow was determined through an analysis of dry weather/no bypass
flows. The 1985 and 1986 flow record contained 214 dry weather/no bypass
days. Analysis of these days showed a combined maximum monthly average of
145 MGD for the Jackson Pike and Southerly WWTPs. This flow was established
as the existing average flow. Distributed between the two plants, it is

B4 MGD for Jackson Pike and 61 MGD for Southerly.

Infiltration

A current infiltration/inflow report was not available for the Columbus
sewer system; therefore, wastewater flow, water use, and precipitation data

were utilized to estimate infiltration.

The maximum monthly average dry weather/no bypass flow of 145 MGD
occurred in May of 1985. The data base consists of two four-day periods of
dry weather/no bypass conditions. This month, which had 3.92 inches of
precipitation, had the second highest monthly rainfall recorded during 1985.
Therefore, May would represent a high groundwater condition resulting in
increased infiltration. November had the highest precipitation with 10.67
inches, but there were no dry weather/no bypass days during that month.

Therefore, it was not possible to determine infiltration using November data.
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Based on the two years of records evaluated, September of 1985 had the
lowest combined (i.e., total for both WWTPs) monthly average dry weather/no
bypass flow of 124 MGD; and it had 24 dry weather/no bypass days which
occurred in one two-day period and one 22-day period. Due to the extended dry
weather period, September was used to represent a low groundwater condition.
Water usage vs., wastewater flow data presented in Table 4-7 reinforce May and
September as representing high and low groundwater conditions. The month of
May has an average water pumpage figure of 120 MGD which is very close to the
annual average of 121 MGD. However, it has an average dry weather wastewater
flow figure of 145 MGD which is the highest value reported for 1985. The
wastewater flow is 20 percent higher than the water pumped suggesting
increased infiltration resulting from a high groundwater condtion. September,
on the other hand, has the highest water pumpage figure of 142 MGD and the
lowest wastewater flow of 124 MGD. In this situation the wastewater flow is
15 percent lower than the water pumpage. This implies that a lot of wéter is.

being used for lawn sprinkling due to the dry weather.

The difference of 21 MGD between the high groundwater month (May) and the
low groundwater month (September) represents that portion of the total

infiltration which is attributable to a high groundwater coadition.

However, this is only a portion of the total amount of infiltration
occurring since there is also some infiltration occurring during‘low ground-
water conditions. Therefore, the amount of infiltration occurring during low
groundwater conditions must be determined and added to the 21 MGD in order to

establish a total infiltration rate.
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TABLE 4-7. 1985 WATER PUMPAGE VS. WASTEWATER FLOW

Average Water Average Dry Weather/

Month Pumped (MGD) ' No Bypass Flow (MGD)
January 111.23 132.30
February 108.32 ' 139.94
March 109.65 s
April 115.60 . 140.25
May 120.33 s 144.75
June 128.53 134,03
July 127.15 . 138.87
August 130.66 127.03
September 141.74 1éh.o§
October 124,88 124.88
November 117.23 No Data
December 116.46 143.16
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A common method of estimating total infiltration involves using monthly
water records to establish the domestic, commercial, and industrial portion of
the wastewater flow. The difference between the water supplied and wastewater

collected under dry weather conditions is then taken to be infiltratiom.

Since September 1985 has been established as a low groundwater month,
water usage rates from this month will be used. As reported in Table 4-8, the
September 1985 water pumpage rate is 141.74 MGD. Literature states that
approximately 60 to 80 percent of water pumped becomes wastewater. The 20 to
40 percent which is lost includes water consumed by commercial and manufactur-— ;
ing establishments and water used for street cleaning, lawn sprinkling, and
extinguishing fires. It also includes water used by residences that are uot
connected to the sewer system as well as some leakage from water mains and
service pipes. If it is assumed that 70 perceant of the water becomes
wastewater, then the return flow for September would be 99.22 MGD. Referring
to Table 4-8, the wastewater flow for September is 124.02 MGD. The difference
between the actual wastewater flow (124.02) and the expected wastewater flow
(99.22) is 24.80 MGD. This value is assumed to represeat the amount of
infiltration occurring during a low groundwater condition. Thus, the total
infiltration occurring during high groundwater conditions is obtained by
adding 20.73 MGD to 24.80 MGD. This total infiltration figure of 45.53 MGD,

coaverts to 52 gped.

It must be remembered that 52 gpcd is only a rough estimate of
infiltration. It is not known if all of the water customers are sewer
customers or if all the sewer customers are water customers. Some sewer
customers may have their own private wells. In addition, the consumptive use

of the brewery and the other industries is unknown.

1t is, however, considered to be a non-excessive infiltration rate when
compared to infiltration rates ia the USEPA document eatitled Facility
Planning - 1981 Construction Grants Programs. This document states that 2000
to 3000 gpd/inch-diameter mile is considered a non-excessive infiltration raté

for sewer systems with lengths greater than 100,000 feet. The Columbus Sewer
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System has a total length of 9,975,000 feet or an estimated 32,930 inch-
diameter miles. Multiplying the inch~diameter miles by 2000 gpd/inch-diameter
mile results in 66 MGD or 76 gpcd. Therefore, 52 gpcd of infiltration would

be considered non-excessive.

The Revised Facility Plan Update uses a peak infiltration rate of
72 gpcd. Divided between the two plants, it is 82 gpcd for Jackson Pike and
58 gpcd for Southerly. Assuming more detailed information was available to
establish this number for the facility plan and considering 72 gpcd is also a
non-excessive infiltration rate according to the USEPA document, it will be
used in this briefing paper as the existing infiltration rate. It converts to
22 MGD for Southerly and 40 MGD for Jackson Pike, totaling 62 MGD for the

entire Columbus Sewer Systen.

Industrial and Commercial Flows

Current ianformation on industrial and commercial wastewater flows was not
available., Therefore, estimates were made by updating those values presented
in the Columbus Industrial Pretreatment Program Report as prepared by Burgess
and Niple. The industrial flows presented in the Columbus Industrial
Pretreatment Program Report were updated proportional to the increase in
population from 1980 to 1985 since they were based on 1980 water consumption
records. The 1985 estimates of industrial and commercial flows are presented
in Table 4-8.

TABLE 4-8. INDUSTRIAL AND COMMERCIAL FLOW ESTIMATES

1980 1980 1985 1985
1980 Industrial Commercial 1985 Industrial Commercial
Population Flow (MGD) Flow (MGD) Population Flow (MGD) Flow (MGD)

Jackson Pike 472,503 8.7
Southerly 368,228 6.7
TOTAL 840,731 15.4

. 489,000 9.0
. 381,000 6.9
. 870,000 15.9

4
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Domestic Flows

Domestic flows were estimated simply by subtracting infiltration,
industrial, and commercial flows from the maximum dry weather/no bypass flow
of 145 MGD. The Jackson Pike domestic flow is 30.4 MGD and Southerly is 28.8
MGD. Table 4-9 presents the breakdown of the existing flow for each plant

and the two plants combined.

TABLE 4-9. 1985 ESTIMATED FLOWS

Jackson Pike Southerly Total
Design Average Flow (MGD) 84 61 145
e Infiltration 40.1 22:1 62.2
e Industrial 9.0 6.9 15.9
e Commercial 4.5 3.2 7.;
¢ Domestic 30.4 28.8 59.2

4,4.,1.2 Diurnal Flow

Just as demand for water fluctuates on an hourly basis, so do wastewater
flow rates. Fluctuations observed in wastewater flow rates teand to follow a
diurnal pattern. (See Figure 4-4.) Minimum flow usually occurs in the early
morning hours when water use is low., The flow rates start to imcrease at
approximately 6 a.m. when people are going to work, and they reach a peak
value around 12 noon., The flow rate usually drops off in the early afternoon,
and a second peak occurs in the early evening hours between 6 p.m. and 9 p.m.
In general, where extraneous flows are excluded from the sewer system, the
wastewater flow-rate curves will closely follow water—use curves. However,
the wastewater curves will be displaced by a time period corresponding to the

travel time in the sewers.
Diurnal curves are also affected by the size of the community. Large

communities with more industrial and commercial flows tend to have flatter

curves due to industries that operate on a 24-hour schedule, stores and
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restaurants that are open 24 hours a day, and due to the expansiveness of the
collection systems. These 24~hour operating schedules also result in more
people working second and third shift, Ehus altering normal flow patterns.
Longer travel times in the collection system dampen peak flows observed at the

WWTP.

An existing average flow of 145 MGD was determined in Section 4.4.1.
This flow was determined from an analysis of dry weather flows and it is
generally used in the desigq of wastewater facilities to determine quantities
of chemicals needed, O&M costs, labor, and energy requirements. However, the
peak hourly flow must be used for hydraulic sizing of pumps. Therefore, a

diurnal peaking factor must be determined.

Figure 4-5 presents wastewater flow rate curves for the Jackson Pike aand
Southerly plants compiled from September 1985 dry weather/np bypass days. The
diurnal peaking factor was determined for the Jackson Pike and Southerly WWTPs
through an analysis of hourly wastewater flows for February and September
1985. These two months represent minimum and maximum water consumption,
respectively for 1985, The 1985 moaths were chosen since the.existiné average
flow occurred in May of 1985. Diurnal peaking factors were calculated‘by
dividing the maximum hourly flow by the average hourly flow for each dry

weather/no bypass day during February and September,

The maximum diurnal peaking factor seen at Jackson Pike during this
period was 1.40, and at Southerly it was 1.51. Jackson Pike's value of 1.40
occurred several times and was selected as the diurnal peaking factor for
Jackson Pike. Southerly's maximum value of 1.51, however, was considered to
be excessive. It occurred, only once, on September 21 when the average hourly
flow was at a low of 45 MGD. The next peaking factor in the series was 1.37
which is more representative of the maximum diurnal peaking factor seen at the
Southerly plant. Thus, l.4 was chosen as a representative diurnal peaking'

factor for both plants.
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4.4.1.3 Peak Process Flow

A peak process flow must be developed for use in sizing various
processes. This flow establishes the maximum process capability of the wet
stream treatment facilities. Flows greater than the peak process flow will
cause the treatment facilities to operate beyond their intended design
criteria. Sustained operation above the peak process flow way result in a

violation of permit limits.

The peak process flow is most reliably established through an analysis of
existing flow. This approach was not possible in the Columbus system due to
the nature of the flow record. As discussed in Section 2, the flow records
for the two Columbus plants provided limited information regarding the amount
of sewage bypassed. As a result, a reliable record of the total flow arriving
is not available. Furthermore, peak wastewater flows normally include some
combined sewage. A combined sewage overflow study, which will define a CSO
control strategy, is currently being prepared by the city. The impact of the
CSO recommendation on the wastewater treatment facilities will be evaluated at

the coanclusion of that study.

In the 1979 EIS, the following empirical formula was utilized to develop

a peak process flow, due to the absence of a comprehensive flow record:
Peak Process Flow = 1.95 (Average Daily Flow) 0.95

Lacking flow information which would substantiate a peak pfocess flow,
the 1979 EIS formula provides a reasonable method for developing a peak
process flow. Based on the 2008 average design flow of 154 MGD, the formula
yields a peak process flow of 233 MGD., This corresponds to a process peaking

factor of 1.5.

The 1.5 process peaking factor was evaluated relative to the 1986 flow
data to assess the extent of its range. The 1986 flow record includes flows
treated at Jackson Pike and Southerly and also the flows which are bypassed at

Southerly. The flow record does unot include flows which were bypassed at
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Whittier Street or any other cowmbined sewer overflows. The 1986 average flow
of the two plants was 145 MGD. Applying the 1.5 process peaking factor to
this average flow yields a peak process flow of 218 MGD. Comparing this flow
with the 1986 record indicated that the daily flow rate of 218 MGD was
exceeded only nine days during the year or approximately 2.5 percent of the
time. In light of these few exceedances, the 1.5 process peaking factor
established by use of the formula in the 1979 EIS provides a reasonable

approach to establish a peak process flow.

4.4.1.4 Wet Weather Flow

The maximum monitored wet weather flow as determined from 1986 records
is 309.52 MGD. Note that this maximum wet weather flow only includes flow
that arrives at the treatment plants. Any flow being bypassed at the various
points of combined sewer overflow is not included. This flow occurred on
March 14. It includes 95.57 MGD for the Jackson Pike WWIP and 213.95 MGD for
the Southerly WWIP. The Southerly flow can be broken down into 78.05 MGD
receiving complete treatment, 30,30 MGD receiving primary treatment and

chlorination, and 105.60 being bypassed directly to the Scioto River.

4.,4,2 Existing Wastewater Loads

Monthly average influeat total suspended solids (TSS) and biochemical

oxygen demand (BOD) loads were determined for all weather conditioms.

The sampling point at Jackson Pike for TSS and BOD concentrations is
located at the grit chambers on the 0.5.1.S. The 0.8.1.S. carries approx-—
imately 65 to 70 percent of the flow to Jackson Pike. The remaining flow
comes through the Big Run Interceptor. Therefore, the samples are not
representative of the flow from the Big Run Interceptor. Plant staff
believe that the flow arriving through the 0.S.1.S. contains the majority of
the industrial flow in the Jackson Pike service area. If this is accurate,
then waste loadings established by evaluating this data may overestimate the
actual loadings coming into the Jackson Pike plant. The Southerly flow is
sampled between the screens and the grit chambers. The samples are

representative of 100 percent of the flow entering the Southerly plant.
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Only 1985 data were used to determine existing BOD loads because there
were insufficieant data available for 1986. At Jackson Pike, BOD values were
only recorded for 304 days in 1986. There were 341 days of data for Jackson
Pike in 1985. Southerly reported BOD values on 362 days in 1986 and 364 days
in 1985.

The 1985 annual average BOD load for Jackson Pike is 100,702 lbs/day.
The maximum monthly average load is 118,466 lbs/day, and it occurred in
January. The ratio of maximum monthly average to the annual average results

in a peaking factor of 1.2.

The 1985 annual average BOD load for Southerly is 87,258 lbs/day. The .
maximum monthly average load, which occurred in October, is 105,446 lbs/day.
The peaking factor, as determined by dividing the maximum month average by the

annual average, is 1.2.

The 1985 and 1986 data were used to establish TSS loads for Jackson Pike
and Southerly. Jackson Pike had 365 and 363 days of TSS data for 1985 and
1986, respectively. There were 364 days of TSS data reported for Southerly

for both years.

The average TSS load was obtained by computing the average of the annual
averages for 1985 and 1986. The Southerly 1985 and 1986 average is 97,289
lbs/day; and Jackson Pike is 126,006 lbs/day. Peaking factors were
established for each year in the same manner as was used for BOD loads. The
peaking factors for Jackson Pike are 1.2 and 1,1 for 1985 and 1986,
respectively., The higher value of 1.2 was chosen as the Jacksoan Pike TSS
peaking factor. The Southerly TSS peaking factors are l.1 for both 1985 and
1986. Table 4-10 summarizes the 1985 and 1986 average and peak BOD and TSS ‘

loads .
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TABLE 4-10.

BOD LOADS
e Average (lb/day)

e Peak (lb/day)
e Peaking Factor

TSS LOADS
e Average (lb/day)

e Peak (lb/day)
e Peaking Factor

POPULATION

1985 AND 1986 BOD AND TSS LOADS

Jackson Pike

100, 702
118,466

1.2

126,006
151,207
1.2

489,000

Southerly Total
85,258 187,960
105,446 223,912
1.2 1.1
97,289 223,295
107,018 251,925
1.1 1.1
381,000 870,000

A summary of the 1985 population figures and historic wastewater flows

and loads is presented in Table 4~11.

These quantities were used as a basis

for projecting flows and loads to the design year.

TABLE 4-11. 1985 FLOWS AND LOADS

Jackson Pike Southerly TOTAL
Total Flow
Ave. (MGD) 84 61 145
e Infiltration 40.1 22.1 62.2
e Industrial 9.0 6.9 15.9
e Commercial 4.5 3.2 7.7
® Domestic 30.4 28.8 59.2
BOD Load (1b/day) 118,500 105,400 223,900
TSS Load (lb/day) 151,200 107,000 258,200
Population 489,000 381,000 870,000
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4.4.3 Projected Flows and Loads

Table 4-12 presents the flows of Table 4~11 in per capita/connection
form. These data support the figures presented in Table 4-11 since they

represent reasonable values in agreement with the literature.

Holding infiltration and industrial flows constant and using the existing
per capita commercial and domestic flows (Table 4-12) and the population
projections for 1988 and 2008, wastewater flows were projected for 1988 and
2008.

There was insufficient iunformation available to disaggregate the
industrial loads from the total loads. Therefore, the existing total per
capita BOD and TSS loads from Table 4~12 were multiplied by the population
projections and the respective peaking factors to obtain the 1988 and 2008
projected loads. 1In doing so, growth of industrial loads is proportiomnal to

residential growth.
Table 4-13 presents the 1988 projected population, flows, and loads; and
Table 4-14 presents the projected population and average flows and loads for

the 2008 design year.

4.4.4 Comparison of SEIS and Facility Plan Flows and Loads

This section compares the facility plan flows and loads with the flows
and loads developed in the preceding sections of this SEIS (Table 4-15), The
facility plan flows and loads have been brought back to 2008 for purposes of

comparison, and the loads from Whittier Street have been eliminated.

The SEIS average flows are approximately 10 percent lower than the
facility plan flows, and the SEIS peak process flows are approximately

20 percent lower than the facility plan flows.
There is a difference in the average flows because the flow projections

in the SEIS were developed by holding the infiltration and industrial portions

of the flow constant and increasing only the commercial and domestic flows
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TABLE 4-12. 1985 PER CAPITA/CONNECTION FLOWS AND LOADS

Jackson Pike Southerly TOTAL
Per Capita
Domestic Wastewater Flow (gpcd) 62.2 75.6 68.1
Per Capita
Commercial Wastewater Flow (gpcd) 9,2 8.4 8.9
Per Capita
Industrial Wastewater Flow (gpcd) 18.4 18.1 18.2
Per Capita
Industrial, Commercial, and
Domestic Wastewater Flow (gpcd) 89.8 102.1 95.2
Per Capita
Infiltration (gpcd) 82 58 72
Per Connection
Commercial Wastewater Flows™
(gal/connection day) ND ND 816.7
Per Connection
Industrial Wastewater Flows®
(gal/connection day) ND ND 62,109
1985 Per Capita
Water Pumped
Industrial, Commercial, and
Domestic (gpcd) ND ND 139.1

1985 (Industrial, Commercial, and
Domestic) Water Pumped to Wastewater

Discharge Factor ND ND .976
Per Capita

Average BOD Loads (1b/capita day) 0.206 0.229 0.216
Per Capita

Average TSS Loads (lb/capita day) 0.258 0.255 0.257

e

ND = Ne¢ Data

* SOURCE: City of Cotumbus, Division of Sewerage and Drainage, December 1986.
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TABLE 4-13. 1988 PROJECTIONS

Jackson Pike Southerly TOTAL
Total Flow
Ave. (MGD) 84.8 61.7 146.5
e Infiltration 40.1 22.1 62.2
e Industrial 3.0 6.9 15.9
e Commercial 4.6 3.3 7.9
e Domestic 31.1 29.4 60.5
BOD Load (lbs/day) 123,400 106,900 230,300
TSS Load {lbs/day) 154,500 109,100 263,600
Population 499,000 389,000 888,000
TABLE 4-14. 2008 PROJECTIONS
Jackson Pike Southerly TOTAL
Total Flow

Ave. (MGD) 87.9 66.0 153.9
e Infiltration 40.1 22.1 62.2

e Industrial 9.0 6.9 15.9

e Commercial 5.0 3.7 8.7

e Domestic 33.8 33.3 67.1

BOD Load (lbs/day) 134,600 121,300 255,900
TSS load (lbs/day) 168,600 123,800 292,400
Population 544,600 441,400 986,000
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TABLE 4-15.

Design Average Flow (MGD)

Jackson Pike
Southerly
Combined

Process Flows (MGD)

e Jackson Pike
e Southerly
Combined

Design BOD Load (1b/day)

Jackson Pike
Southerly
e Combined

Design TSS Load (1lb/day)
e Jackson Pike

® Southerly
® Combined

COMPARISON OF DESIGN FLOWS AND LOADS

Facility Plan3 SEIS

Percent Difference

96
72
168

141,600
126,600
268,200

161,600
121,300
282,900

88
66
154

134,600
121,300
255,900

168,600
123,800
292,400

-8.3
-8.3
-8.3

38 Adjusted to reflect 20-year planning period ending 2008 and to eliminate
loads associated with Whittier Street CSO structure.




proportional to the population increase; whereas the flow projections in the
facility plan were developed by increasing all the flow, including

infiltration and industrial, proportional to the population increase.

Projected increases in infiltration do unot appear justified if the
population increase is located within the existing service area., The facility
plan does not document why an increase in infiltration should be included.
Projected industrial increases should be based on documented industrial growth
by existing industries and/or policy decisions by the municipality to plan for
future undocumented growth. Furthermore, such industrial growth should be an
identifiable part of the total design flows since capital cost recovery for

the added capacity must be addressed.

The difference in the peak process flows is due to the differences in
design average flows and different peaking factors. The peaking factor is 1.5
for this SEIS and 1.7 for the facility plan. The 1.5 peaking factor for the
SEIS is consistent with the peaking factor used in the 1979 EIS. The facility
plan's peaking factor of 1.7 is based on the maximum hydraulic capability of
the conduits between the primary clarifiers and aeration basins in the
existing trains at the Southerly WWTP. Since CSO is not a component of this

SEIS, it did not seem appropriate to endorse a peaking factor of 1.7.

As a result of the significant differences in average design and peak
process flows, the flows developed for this SEIS will be used for further

alternative analysis and recommended process sizing.

The SEIS loads, on the other hand, are all within 5 percent of the
facility plan loads. Therefore, the 2008 facility plan loads will be accepted
as the SEIS loads, and they will be used for further alternative analysis in
the SEIS. Table 4-16 summarizes the SEIS recommended tributary flows and

loads.
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TABLE 4-16., 2008 RECOMMENDED TRIBUTARY FLOWS AND LOADS

Jackson Pike Southerly Total

Average Flow (MGD) 88 66 154
Peak Process Flow (MGD) 132 99 231
BOD Load (lb/day) 141,600 126,600 268,200

TSS Load (lb/day) 161,600 121,300 282,900

4.5 COMBINED SEWER OVERFLOWS

The Revised Facility Plan Update (RFPU) and the General Engineering
Report and Basis of Design (GERBOD) documents provided a brief analysis of
the CSO problem. The analysis was conducted on a limited data base not
adequate for planning and design of CSO abatement measures. Consequently, the
city is planning to conduct a detailed CSO study. The SEIS briefly reviewed
the CSO analysis that was prepared during the facilities plan preparation.
Appendix E entitled Briefing Paper No. 5 - CSO provides a review and critique

of the city's analysis.

A review of the OEPA Central Scioto River Mainstem Comprehensive Water
Quality Report (CWQR) indicates that combined sewer overflows contribute
significant pollutant loadings to the Scioto River. The majority of the data
reviewed in the CWQR was collected between 1976 and 1982. The CWQR states

that "combined sewer overflows, and as previsouly discussed, plant bypasses

also contributed significant loadings of BOD, NH3-N, TSS, and other

substances to the Central Scioto River Mainstem." 1In addition, page 317
states "Reductions in the magnitude and frequency of combined sewer overflow
discharges is needed to improve aquatic community function, alleviate
aesthetic problems, and reduce risks to human body contact recreation in the
segment between Greenlawn Dam and the Jackson Pike WWTP," The particular
sources of pollutant loadings discussed in the CWQR are the Whittier Street

CS0 and the Southerly raw sewage bypass.




The Whittier Street Storm Standby Tanks provide short-term storage and
some clarification for flows in excess of the Jackson Pike WWTP's hydraulic
capability. The Jackson Pike WWIP is hydraulically limited to 100 MGD. As
previously discussed in this chapter, the estimated peak process flow for the
Jackson Pike Service Area is 132 MGD. Following completion of the north end
of the Iatercoanector, 32 MGD caa be diverted to the Southerly WWTP for
treatment. This may alleviate some of the combined sewer overflows occurring

at the Whittier Street facility.

Some of the combined sewers in the Southerly Service Area have been
separated in recent years. The entire CSO drainage area has decreased from
18.4 square miles to 10.7 square miles. This may have reduced the quantity
and frequency of bypasses at the Southerly WWTP and at the overflows within

the Southerly Service Area.

In order to assess the magnitude of the combined sewer overflows at the
present time, a comprehensive study must be performed using current monitoring
data. This study must include a determinatioa of the inflow problem from the
separate sewer area. As discussed in the CSO analysis in Appendix E, the
volume of inflow from the separate sewer area could be greater than the volume

of runoff and inflow from the combined sewer area.
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CHAPTER 5. ALTERNATIVES

This chapter presents comprehensive wastewater management alternatives
and options for the components that comprise these comprehensive wastewater
management alternatives. The comprehensive wastewater management alternatives

include the following:

# No action

e Upgrade Jackson Pike and Southerly, provide wet stream treatment and
solids handling at both plants

e Upgrade Jackson Pike and Southerly, provide all solids handling at
Southerly

e Eliminate Jackson Pike, upgrade and expand Southerly.

Each of the comprehensive wastewater management alternatives includes the

following components:

e Interconnector/headworks
e Biological process

® Sludge management.

Options for these components will be preseated in this chapter. Options
will not be presented for primary treatment and post treatment. It is assumed
for all comprehensive wastewater management alternatives that primary
treatment will consist of preaeration and primary settling, and post treatment

will consist of chlorination and post aeration,
Numerous studies have been completed since the 1979 Environmental Impact
Statement (EIS) that have influenced the development of the alternatives and

options presented in this chapter., These major studies include:

e 1981 - Segment 2 - Long-Term Solids Handling

e 1984 - DFOT Review of the City of Columbus Facilities Plan and EIS
Reports




e 1984 ~ Feasibility Study for Wastewater Treatment
e 1984 - Facilities Plan Update Report

e 1985 - Revised Facilities Plan Update.

The principal elements of each of these studies, which contribute to the

development of alternatives, are summarized in the following sections.

Segment 2 - Long~Term Solids Handling Report (1981)

The objective of the Segment 2 report was to evaluate solids processing
and handling at each treatment plant and develop an enviroamentally acceptable

and cost-effective long-term solution for solids treatment and disposal.

The Segment 2 study concluded that the solids treatment process at

Jackson Pike and Southerly should include the following components:

e Primary sludge: gravity thickening, anaerobic digestion, centrifuge
dewatering, land application, or incineration.

e Waste activated sludge: centrifuge thickening, possible anaerobic
digestion, centrifuge dewatering, composting, or iacineration.

e Emergency storage for thickened and dewatered sludges, and backup
stabilization with lime addition.

' was also

A Segment 1 report entitled, "Interim Solids Handling,'
submitted to the OEPA in 1980. This report proposed constructing three new
incinerators at Southerly and two new incinerators at Jackson Pike. It also
proposed increasing composting at Southwesterly from 200 to 400 wet toas per
day. This solution was intended to solve the immediate problem of solids
disposal until a long term solution could be developed and implemented under
Segment 2. As a result of these recommendations, Southerly is currently
installing two new incinmerators. These new incinerators have a total capacity
of 520 wet tons per day at 20 percent cake solids. The two existing

incinerators are rated at 300 wet tons per day at 20 percent cake solids.
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This gives a total incineration capacity of approximately 820 wet tons per

day.

DFOT Report (1984)

The Design Finalization Overview Team (DFOT) Report, a recommendation of
the 1979 EIS, contains an independent design evaluation of wastewater treat-
ment facility improvements for the Jackson Pike and Southerly treatment
plants. The primary objective of the DFOT was to review the recommendations
and suggested design criteria presented in the facilities plan with respect to
the 1979 EIS and to reconcile any differences. The primary recommendations
of the DFOT for the Jackson Pike and Southerly Wastewater Treatment Plants are

summarized below:

Jackson Pike

® Increase primary clarification capacity slightly more than recommended
in the EIS and original facilities plan.

e Adopt facilities plan recommendation for trickling filter capacity.

e Provide approximately 50 percent more intermediate clarifier capacity
than recommended by the EIS and original facilities plan.

e Adopt the EIS proposal for activated sludge aeration basin capacity of
31.5 million gallons. .

e Increase final settling capacity slightly more than recommended in the
facilities plan.

e Adopt original facilities plan proposal for effluent disinfection but
add post aeration.

e Perform a trial study of thermal conditioning prior to anaerobic
digestion and incineration.,

o Design effluent filters and phosphorus removal facilities. These
facilities would not be constructed unless their need is verified by
water quality studies.

e Adopt the proposal made by the Segmeant 2 - Long-Term Solids Handling
Report for gravity sludge thickeners and centrifuges.

e Use incineration as the preferred means of sludge disposal.




Southerly

e Use a trickling filter/activated sludge treatment system.
e Restrict Anheuser-Busch BODg loads to 45,000 lbs/day.

e Increase trickling filter and intermediate clarifier capacity
approximately 40 percent more than the recommendations of the original

facilities plan.

e Provide activated sludge aeration basin and final clarifier with
capacities less than those proposed in the original facilities plan
and EIS.

e Adopt effluent disinfection system as proposed in the original
facilities plan.

e Design effluent filters and phosphorus removal facilities. These
facilities would not be constructed unless their need was verified by
water quality studies.

e Adopt the proposal made by the Segment 2 - Long-Term Solids Handling
Report for sludge thickening and digestion.

e Use incineration as the prime sludge disposal system uatil the market

and dependability of composting and land application alternatives are
assured.

Feasibility Study for Wastewater Treatment (1984)

This report presents the findings of a prelimi;aty investigation to
screen treatment plant site alternatives. The alternatives include various
combinations of new plant construction, plant rehabilitation, and plant
expansion at the Jackson Pike, Southerly, and Southwesterly treatment plant
locations. The Southwesterly plant would be located near the compost
facility. The conclusion of this study was that alternatives involving
elimination of Jackson Pike and development of a new plant at the
Southwesterly site were economically feasible and should be more closely
investigated for possible implementation in the Columbus wastewater management

program.




Facilities Plan Update Report (1984)

The USEPA asked the city of Columbus to update its facilities plan to
conform to the recommendations of the EIS, The Facilities Plan Update Report
(FPU) contained a review of numerous combinations of site and treatment
process alternatives. Some new wet stream treatment process alternatives were
assessed that had not been evaluated in the previous reports. The city also
looked at the possibility of constructing a new wastewater treatment plant

near the Southwesterly Composting Facility.
The recommendations of the FPU include:

o Elimination of the Jackson Pike WWTP, expansion and upgrading of the
Southerly WWTP to handle all flows.

e Construction of a new pump station to transport the flow from the
Jackson Pike service area,

e Implementation of an Anaerobic Anoxic Flocculation (AAF) process for
biological treatment.

o Effluent polishing by granular media filters, if necessary, to satisfy
the proposed NPDES permit requirements. The report recommends that
construction of these filters be postponed until operating results for
the new wet stream treatment facilities are available,

e Expansion of existing chlorine feeding equipment and new chlorine
contact tanks.,

e Expansion of the effluent pump stationm.

¢ Sludge processing which consists of thickening, digestion, and
dewateriag.

e Ultimate disposal of sludge by incineration, composting, and land
application.

The FPU also recommended that the expanded plant be equipped with
distributed automatic monitoring and control systems in each major process
area, linked to a centralized monitoring and control station. In addition, a
video display terminal should be provided in the Office and Maintenance

Building to enable the plant managers to perform routine monitoring tasks.




Revised Facilities Plan Update (1985)

The Revised Facilities Plan Update Report (RFPU) was developed to
supplement the FPU. The specific objectives of the document were: (1) to
revise the recommendations of previous documents based upon revised design
parameters and NPDES permit limits; (2) to present the conclusions and
recommendations of planning analyses undertaken since completion of the FPU;
(3) to respond to comments by the OEPA relative to the FPU; and (4) develop

treatment facilities which will serve the city's needs through the year 2015.

The following basic conclusions and recommendations were presented in the

RFPU:

e It is cost effective to expand the existing city of Columbus Southerly
wastewater treatment facility to treat all wastewater from the
Columbus service area and to phase out the existing Jackson Pike
wastewater treatment facility.

e Flows should be diverted from Jackson Pike to Southerly via completion
of the North End and expansion of the South End of the Interconnector
Sewer.,

e Biological treatment should be accomplished through a semi-aerobic
process.

e Solids processing consists of gravity and centrifuge thickening,
anaerobic digestion, dewatering of nondigested sludge for composting,
and land application of digested sludge.

e Maintain current incineration capacity, but land disposal and
composting are the preferred sludge disposal methods.

The above paragraphs have summarized the recommendations of previous
studies which have contributed to the development of alternatives in this
report. The following sections of this chapter provide discussions on options
for plant location, conveyance, headworks, biological treatment processes, and

sludge management alternatives. These alternatives are subjectively screened




in this chapter to eliminate the alternatives which are not suitable for the
Columbus facilities. Those alternatives which advance from the subjective

screening will be evaluated in greater detail in chapter 6.

5.1 COMPREHENSIVE WASTEWATER MANAGEMENT ALTERNATIVES

The existing wastewater treatment facilities for the Columbus
metropolitan area consist of the Jackson Pike and Southerly Wastewater
Treatment Plants (WWTP) (See Figure 3-1). Previous planning documents have
evaluated other alternatives for treatment plant location. These studies have
evaluated continued operation of the existing facilities as well as abandoning
the Jackson Pike WWTP and constructing a new Southwesterly plant £o handle
Jackson Pike flows or expanding the Southerly WWIP to handle all the flow from
the Columbus area. None of the previous studies found it to be cost effective
to build a new facility at a Southwesterly site. However, the FPU aﬁd the
RFPU found that expanding Southerly to handle all flows was cost effective.

Therefore, this study will evaluate the following alternatives:

e No action

e Upgrade Jackson Pike and Southerly, provide wet stream treatment and
solids handling at both plants

e Upgrade Jackson Pike and Southerly, provide.all solids handling at
Southerly
e Eliminate Jackson Pike, upgrade and expand Southerly.

The following sections discuss these four alternatives and their impacts.

S.1.1. No Action Alternative

The development of a no action alternative is consistent with EPA
quidelines for preparing an EIS. A no action altermative cannot be eliminated

during a preliminary screening.

5=7




Implementation of a no action alternative would involve normal
maintenance but no improvement to the existing facilities. Failure to
implement procedures to correct wastewater management problems in the Columbus
facilities planning area will result in permit violations for the Columbus
treatment facilities. The Columbus wastewater treatment plants, without
improvements, cannot meet final NPDES permit limits. In accordance with the
city's Municipal Compliance Plan, the plants are required to be in compliance
with the final permit limits by July of 1988. An inability to meet permit
requirements may result in sanctions by OEPA and USEPA that could'have adverse

social and economic impacts in the facilities planning area.

The no action alternative will be retained and used in chapter 6 as a

baseline for comparing and evaluating action alternatives.

5.1.2 Upgrade Jackson Pike and Southerly, Provide Wet Stream Treatment and
Solids Handling at Both Plants

This alternative will be referred to as the two-plant alternative, It
was the recommendation of the 1979 Environmental Impact Statement. In this
alternative the existing treatment plant sites will be maintained. Each plant
will be rehabilitated and expanded as necessary to provide advanced wastewater
treatment on site for wastewater flows expected through the year 2008. Due to
site limitations at Jackson Pike, the wet stream treatment capacity cannot be
expanded. However, the existing facilities could be upgraded to provide
necessary treatment to meet proposed effluent requirements for an average flow
of 70 MGD and a peak flow of 100 MGD. Any excess flow would be diverted to

Southerly via the Interconnector Sewer.

The Southerly WWIP would be upgraded and expanded to treat an average
flow of 84 MGD and a peak process flow of 131 MGD.

This alternative will be retaimed as it is consistent with existing

operating practice. It will be evaluated in further detail in chapter 6.




5.1.3 Upgrade Jackson Pike and Southerly, Provide All Solids Handling at
Southerly
This alternative will be referred to as the two-plant one solids

alternative. Under this alternative, both plants would be upgraded to provide
wet stream treatment., All solids handling processes would be provided at
Southerly. Jackson Pike's solids would be transported to Southerly via sludge
pipelines. This alternative was developed because an 8-inch sludge pipeline
currently exists between the Jackson Pike and Southerly WWTPs. It will be

evaluated in further detail in chapter 6.

5.1.4 Eliminate Jackson Pike, Upgrade and Expand Southerly

This alternative will be referred to as the one-plant alternative., 1t
was recommended by the city in the Facilities Plan Update and the Revised
Facilities Plan Update. Under this alternative, Jackson Pike would be phased
out and all Jackson Pike flows would be diverted to Southerly via the
Interconnector. The existing facilities at Southerly would be expanded and
upgraded to treat an average flow of 154 MGD and a peak process flow of
231 MGD. This alternative merits further consideration, and it will be

retained for a more detailed evaluation in chapter 6.

5.2 INTERCONNECTOR/HEADWORKS OPTIONS

This section discusses the options for the Interconnector/headworks

components under each of the alternatives,

5.2.1 Interconnector

Each of the comprehensive wastewater management alternatives require
completion of the north end of the Interconmector (Figure 3-3). The city
maintains that, due to site limitations and existing hydraulic constraints
within the facility, Jackson Pike is not capable of handling more than 100
MGD. Consequently, the diversion chamber and the Interconnector must be
completed to allow flows in excess of 70 MGD under average conditions and

100 MGD under peak conditions to be diverted from Jackson Pike to Southerly.




The Interconnector Sewer that is being constructed between Jackson Pike
and Southerly is near completion. It runs in a north-south direction along
the west side of the Scioto River and it crosses the river on the south end to

connect with the Southerly WWTP,

The main section of the Interconnector has a diameter of 156 inches. It
connects with a pumping station on the south end. The South End Pumping
Station, with a capacity of 70 MGD, pumps the flow across the river to
Southerly through a 48-inch force main and a 36-inch force main. The north
end of the Interconnector is incomplete. The Municipal Compliance Plan states
that it will be in place by May of 1988. 1t will be constructed along the
west and north sides of Jackson Pike (Figure 3-3). A diversion chamber will
be built to connect the 0.5.1.S. with the Interconnector. This will allow

regulation of flows to Jackson Pike and diversion of flows to Southerly.

Based on the flows developed in this document, the pump station and force
mains at the south end of the Interconnector are adequate to handle the flow
under both two-plant alternatives. The maximum potential flow which will be
diverted from Jackson Pike under peak conditions is 32 MGD. Approximately
6 MGD is projected to flow through the Interconnector from a connection at
Grove City. This total flow of 38 MGD is within the capabilities of the

current pump station and force mains.

The south end of the Interconnector will require some expansion
under the one-plant alternative. The sewers must be sized to accommodate
flows through the year 2008. The projected peak process flow for Jackson Pike
is 132 MGD. The expanded facilities must accommodate this flow in addition to

the 6 MGD from Grove City.

The RFPU proposed two options for expansion of the south end of the
Interconnector. One option (Option A) involves expansion of the existing
Interconnector Pump Station to a capacity of 160 MGD and construction of

additional 36-inch and 48-inch force mains (Figure 5-1).

5-10
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The second option (Option B) proposes abandoning the existing force mains
and extending the 156-inch gravity Interconnector to Southerly. Three options
were evaluated for the Scioto River crossing. Extending the 156-inch pipe
across the river bed would raise the water level of the river by seven feet.
Tunneling the 156-inch pipe beneath the Scioto River was also investigated.,
However, the excessive costs associated with the depth of this pipe and the
increased depth of the Southerly headworks prevented this option from being
considered economically feasible, The third option requires the installation
of four 78-inch pipes across the river bed (See Figure 5-2). This will raise
the water level approximately three feet and is the option recommended by the

city in the RFPU,

Each of these Interconnector options must be evaluated in conjunction
with the headworks option prior to eliminating any of them., Therefore, they
will be retained for further consideration. Chapter 6 will evaluate the

Interconnector options in detail with the headworks options.

5.2.2 Headworks
5.2.2.1 Jackson Pike

The Jackson Pike headworks are located approximately one mile north of
the treatment plant at the Sewer Maintenance Yard on the west bank of the
Scioto River. These remote headworks consist of bar screens and aerated grit
tanks. The bar screens were originally mechanically cleaned but due to their
age and deteriorated condition, manual screen cleaning is now necessary. Flow
enters the headworks via the 0.5.I.S. The flow that enters the Jackson Pike
plant comes from the remote headworks on the 0.S.1.S. and the Big Run
Interceptor. The combined flow enters a wet well in the pump and blower
building where it is screened and pumped to the wet stream treatment
facilities. Therefore, flows entering Jackson Pike from the Big Run

Interceptor are not subject to grit removal,.




g NOILdO ¥OLOINNOOYHEILNI (GNX HLNOS

—-—

e e

)

- — Ay — G — — W T —

- — T — — - — G =

=

¥3IM3IS 801 ONUSIX3

ALvadnN Nvid ALMIOY4 Q3s3Y 308N0S
L005=,1 :31V3IS

2—¢ NI
AN
- Lo
"dLMM AT¥IHLNOS 000 / \
O0o i
- ] ooo !
- _ ase /8]
: D m NI SSO¥IY ;S
m S3did .8L (¥) v !
T ! =y,
! i !5
| ¥
e e e Y \ .\
\.\.\. . i
;!
. S FA
;7 SNIVW 30404 .9€ ¥ 8% ONUSIX3 |\ A 7
7/ ;!
/ S =
\ 4

NOISNALX3 ALIAVYO
HO1D03INNOOYILNI
L9351 0350d0ud

i
NOLLYLS e _r
ONIGNNG ONUSIX3 ——7— -
NoaNvey /- L
\.. K ..l..l._.
;7 i
;! |
S [ ¥3am3S YOLOINNOOYILNI |
s 951 ONUSIX3 |
Vo 1
./ /. ”
 \ :
/to —c
1




Under the one-plant alternative, the headworks at Jackson Pike would only
require necessary maintenance until the plant is phased out in the 1990's.
The two-plant alternatives would require entirely new headworks consisting of
pumping, screening, and grit removal for Jackson Pike located at the plant,

rather than at the sewer maintenance yard two miles away.

5.2.2.2 Southerly

The existing headworks at Southerly consist of bar racks, bar screens,
aerated grit tanks, and pumps rated at a capacity of 170 MGD. Flow enters the
plant from the Interconnector and from the Big Walnut Sanitary Outfall Sewer
which serves the northeast, east, and southeast portions of Columbus and

Franklin County.

Under both two-plant alternatives, the Southerly WWIP will be required to
treat an average flow of 84 MGD and a peak process flow of 131 MGD. Since the
current headworks are rated at a capacity of 170 MGD, no expansion of these

facilities is required.

The one-plant alternative requires that Southerly treat an average flow
of 154 MGD and a peak process flow of 231 MGD. At these flows, the current
headworks are inadequate, The determination of the optimum headworks option
(i.e., expand the existing or provide new facilities) is related to the
Interconnector option selected. Intercoannector Option A, which involves
expanding the existing pump station and adding additional force mains, would
allow expausion of the existing headworks. Expansion of the existing
headworks will be called Option A-1, If Interconnector Option B is selected,
the 156-inch gravity sewer extension would enter Lhe Southerly headworks
approximately eight feet lower than the Big Walnut Interceptor. This
Interconnector option would require separate headworks (Option B-1) to handle
the flow from the Interconnector or completely new headworks (Option B-2) to
handle the flows from both,




Option B-1 consists of utilizing the existing 170 MGD headworks at
Southerly for handling the flows from the Big Walnut Interceptor and
constructing new 150 MGD headworks for handling the Interconnector flows. The
new Interconnector headworks will be located adjacent to the existing
headworks. They will include coarse bar racks, raw pumping, followed by
mechanical screening and aerated grit removal; all designed for 150 MGD,
Mixing of the Interconnector and Big Walnut flow would follow aerated grit

removal.

Option B-2 involves constructing completely new headworks which include a
mixing chamber, coarse bar racks, pumping, and aerated grit chambers. The
flows from the Big Walnut Interceptor and the Interconnector would combine in
a mixing chamber and be conveyed through manually cleaned bar racks. The
combined flow will then enter a wet well to be pumped to mechanical bar
screens followed by aerated grit chambers. The new headworks will be designed

for a peak process flow of 231 MGD.

Based on the subjective screening, all three headworks options merit
further consideration. Each of the headworks options will be evaluated in

conjunction with the Interconnector options in chapter 6.

5.3 BIOLOGICAL PROCESS OPTIONS

This section presents the options for the biological process component.
The current biological process used at both the Jackson Pike and Southerly
WWTP's is conventional single-stage activated sludge. This single-stage
activated sludge process is preceeded in the wet stream treatment process by
preaeration and primary settling and it is followed by chlorination prior to

discharge to the Scioto River.
Both plants were designed based on NPDES discharge limitations of 30 mg/1

for BOD and TSS. These limits have become more stringent and the plants can

no longer successfully treat the original design capacity flows.
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Through the course of the facilities planning process for the Columbus
wastewater treatment system, other process options were proposed and
evaluated. The 1979 EIS recommended a trickling filter process for the
Jackson Pike plant. The Facilities Plan Update (FPU) and Revised Facilities
Plan Update (RFPU) recommended semi-aerobic treatment processes. In the
following sections the semi-aerobic, trickling filter, and coaventional

activated sludge processes including variations are discussed.

5.3.1 Semi-Aerobic

The semi-aerobic process, being proposed by the ciCy of Columbus, is a
modified form of the activated sludge process. The process consists of a
non—aerated reaction zone ahead of the aervated activated sludge zone. These
non-aerated zones may be anoxic (oxygen concentration less than or equal to
0.3 mg/l and nitrates present), anaerobic (no oxygen or nitrates present) or
a combination of anoxic and anaerobic zones. Figure 5-3 provides a schematic
of the semi-aerobic process. Figure 5~4 shows the process in three different

modes of operation,

The semi-aerobic process employs a high to low food-to-microorganism
(F:M) gradient and a high oxygen uptake rate to dissolved oxygen ratio
(OUR/DO) in the first two bays of each aeration tan& to produce a non-bulking
sludge. The semi-aerobic process is physically the same as the conventional
activated sludge process with the exception of two additional baffles in the
first bay of each aeration tank and an internal sludge recycle system in each
tank. The baffles are added to eliminate backmixing. The sludge recycle
system provides the ability to denitrify by recycling nitrates from Bay 8 back

to Bay 1.

Jet aerators would be installed in the first two bays of each aeration
tank to provide the flexibility for aerating or mixing these bays. Normal
operation will consist of mixing. However, air will be employed in Bay 2 and

Bay 1, if necessary, when the ammonia breaks through Bay 6 or Bay 7. The

5-16
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remaining six bays of each aeration tank would be equipped with fine bubble
diffusers. The semi-aerobic process has the ability to control sludge bulking
and to nitrify. It can easily be incorporated into the existing tankage.

Therefore, it will be retained for further evaluation in chapter 6.

5.3.2 Trickling Filter Processes

Trickling filter systems are commonly used for secondary treatment of
municipal wastewater. Primary effluent is uniformly distributed on a bed of

crushed rock, or other media, coated with biological films.

The microbial film on the filter medium is aerobic to a depth of only 0.1
to 0.2 mm. The zone next to the medium is anaerobic. As the wastewater flows
over the microbial film, the soluble organics are rapidly metabolized and the
colloidal organics absorbed into the surface. Microorganisms near the surface
of the bed, where food concentration is high, are in a rapid growth phase,
while the lower zone of a bed is in a state of endogenous respiration.
Dissolved oxygen extracted from the liquid layer is replenished by reoxygena-

tion from the surrounding air.

Major components of the trickling filter are the filter media, underdrain
system, and rotary distributor. The filter media provides a surface for
biological growth and voids for passage of liquid a;d air. The underdrain
system carries away the effluent and permits circulation of air through the
bed. A rotary distributor provides a uniform hydraulic load on the filter

surface.

Two variations of trickling filters have been presented in previous

studies. They are: -

e Trickling filter/activated sludge (TF/AS)
e Trickling filter/solids contact (TF/SC).

The following sections describe each of these processes.

5+-19




5.3.2.1 Trickling Filter/Activated Sludge

This trickling filter process option includes trickling filters coupled
with activated sludge basins. (See Figure 5-~5). The trickling filter
treatment units are packed with cross flow plastic media. The filters are
desizned for approximately 35 percent BOD removal. The aeration tanks that
follow the filter remove the remaining BODg and provide the required

nitrification.

The activated sludge tanks are sized for the amount of solids generated
from the trickling filters and activated sludge tanks. This method utilizes
existing aeration tanks. The trickling filter provides a selector mechanism
for nonfilamentous bacteria growth in the same manner as the anaerobic zone
operates in the semi-aerobic process. Slightly reduced aeration tank capacity
and aeration energy is required due to the portion of the BODs removed in the
trickling filter process. This process is capable of controlling sludge

bulking and performing nitrification; therefore, it will be evaluated further

in chapter 6.

5.3.2.2 Trickling Filter/Solids Contact

In this treatment process, trickling filter units are coupled with a
solids contact channel prior to secondary clarification (See Figure 5-6). A
portion of the sludge which is settled in the secondary clarifiers is
recirculated to the influent of the solids contact channel. An aeration time
of approximately one half hour is required in the solids contact channel. The
contact of the return sludge with the trickling filter effluent in the solids
contact channel enhances the BOD removal and suspended solids removal in the
secondary clarifiers. Both BODg and ammonia removal are achieved in the
trickling filters prior to the solids contact channel. The TF/SC process
satisfies the required BODg removal and nitrification, but it also has some
disadvantages. An excessive number of trickling filter units are required
(approximately 50 for a one-plant scenario), and only one aeration tank is

required for use as a solids contact channel. The remaining aeration tanks at
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either treatment plant would remain unused. Due to its high capital costs and
the fact that it does not make full use of existing facilities, this process

alternative is eliminated from further consideration.

5.3.3 Conventional Activated Sludge

The coaventional activated sludge process is the current biological

method used at both the Southerly and Jackson Pike WWTP's. It consists of

rectangular aeration basins with air diffusers to provide aeration and mixing,

followed by secondary clarifiers. Settled raw wastewater and return activated
sludge enter the head of the tank. The flow proceeds to a clarifier where the

solids are settled out.

The activated sludge process consistently removes 85 to 95 percent of the
BOD and suspended solids. The amount of nitrogen and phosphorus removed can
vary considerably depending on the design and operating parameters of the

system.

Two forms of the activated sludge process are being evaluated in this

report. They are:

e Single-stage activated sludge

e Two-stage activated sludge.

The following sections discuss these two processes.

5.3.3.1 Single-Stage Activated Sludge

A single-stage activated sludge system consists of an aeration basin
followed by a clarifier (Figure 5-7). The aeration basin is typically
operated as a plug-flow system. Air diffusers are installed along the length
of the tank to provide aeration and mixing. One mode of operation is to taper
the air flow along the length of the tank to provide a greater amount of
diffused air near the head where the rate of biological metabolism and

resultant oxygen demand are the greatest. Another mode of operation, which is
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consistent with the mode of operatioa for the semi-aerobic process, is to
revarse taper the air supply to create an anaerobic/anoxic zone at the head of
the aeration basin. This anaerobic/anoxic zone acts as a selector mechanism

against filamentous organisms, thus it assists in contvolling sludge bulking.

Since the semi-aerobic process is simply a modified version of the
single—-stage activated sludge process, they can be evaluated as one process
#ith operational flexibility. Therafore, the single-stage activated sludge
process will be eliminated at this point and the semi-aerobic process will be

evaluated in Chapter 0.

5.3.3.2 Two-Stage Activated Sludge

With strong domestic wastewaters, staged treatment may be beneficial and
produce a better effluent than the same reactor volume in a single stage. 1In
the first stage, conditions are optimized for carbonaceous removal, while the
second aeration basin is optimized to develop the maximum nitrifying
population. The disadvantages for this approach include.disposal of wore
waste sludge, the cost of intermediate clarification units, as well as those
costs for separatiag the reactor basins of the two stages and possible costs
for additional lime for pH control. Controlling the loss of second-stage
solids is also critical. To maintain sufficient aeration solids for cell
synthes{s it is sometimes necessary to bypass a portion of the influent flow
to the second stage, add return sludge from the first stage to the second
stage, or bypass, in part, the intermediate settling basin. A two-stage
activated sludge system is shown in Figure 5-8. Due to the additional capital
cost associated with adding intermediate clarifiers and difficulties
associated with process control, this option does not merit further

evaluation.
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5.4 SOLIDS HANDLING

Combinations of physical, chemical, and biological processes are employed
in handling the solids (sludge) generated during the wastewater treatment
process, The objective of processing sludge is to stabilize the organic
material, to extract water from the solids, and dispose of the dewatered
residue. The sequence of the various processes is critical to the ultimate

performance of the facility.

This section will discuss sludge production and available sludge
processing methods and then present feasible combinations of these methods for

evaluation as sludge management options.

Both plants current sludge processes (Figures 5-9 and 5-10) include
centrifugal thickening and dewatering. Jackson Pike also utilizes anaerobic
digestion and heat treatment. Southerly has digesters, but they are not
currently operational. 1Incineration, landfill, and land application are used
at Jackson Pike for ultimate disposal. Southerly disposes of their solids via
incineration, landfill, or composting. The solids handling capacity at both
plants is limited by either inadequate equipment or poor performance due to

aging equipment.

5.4.1 Sludge Productioun

The Jackson Pike WWTP currently produces 230 to 250 wet tons per day of
dewatered sludge at a cake solids concentration of about 17 percent. On a dry
weight basis, approximately 50 dry toms per day (dtpd) of dewatered solids are
produced for ultimate disposal. Based on recent operating records, approxi-
mately 50 percent of the dewatered sludge is incinerated and 50 percent is

land applied.

The Southerly WWTP curreuntly produces 350-400 wet tons per day of
dewatered sludge at a cake solids concentration of about 17 percent. On a dry
weight basis, approximately 64 dry tons per day (dtpd) of dewatered solids are

produced for ultimate disposal. Based on recent operating records,
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approximately 70 perceat of the dewatered sludge is incinerated and the

remaining 30 percent is composted.

The anaerobic digestion process is mainly responsible for the smaller
quantity of dewatered solids at Jackson Pike. Digestion breaks down organic
matter in two phases. In the first phase complex organic substrate is
converted to volatile organic acids. In this phase little change occurs in
the total amount of organic material in the system. The second phase involves
conversion of the volatile organic acids to methane and carbon dioxide.

Anaerobic digestion results in a decrease in the amount of solids.

Table 5-1 presents data on the amount of metals present in the processed
sludge at Southerly and Jackson Pike. Zinc, cadmium, and lead conceatrations
are important factors to be considered in evaluating the land application and
composting programs. Jackson Pike sludge has significantly higher metal
concentrations than Southerly. This could impact a one-plant altemative
because the combination of Jackson Pike and Southerly sludge could change the

compost classification.

5.4.2 Unit Processes

The following sections present each of the solids hHandling processes
being considered in this report. The unit processes are limited to those
alternatives which have been presented in previous Columbus'facility planning

studies. They include:

e Sludge Thickening

e Anaerobic Digestion .
e Thermal Conditioning

e Dewatering

e Lime Stabilization

e Incineration

e Composting

e Land Application
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SOUTHERLY*

1985
September
October
November
December

1986
January
February
March
April
May
June
July
August

AVERAGE

JACKSON PIKE**

TABLE 5-1.

CADMIUM

METALS (mg/kg TS)

CHROMIUM

COPPER

SOLIDS ANALYSES

LEAD

NICKEL

ZINC

1985
September
October
November
December

1986
January
February
March
April
May
June
July
August

AVERAGE

* To Compost Facility
** To Land Application
-— No Data Available




5.4.2.1 Sludge Thickening

Thickening is a common practice for concentrating sludge. It is employed
prior to subsequent sludge processes to reduce the volumetric loading and to
increase the efficiency of the downstream processes. At present, there are no
facilities for thickening primary sludge (PS) at the Southerly or Jackson Pike
treatment plants. Waste activated sludge (WAS) is thickened at both plants by
centrifuges. They were installed in recent years to replace the dissolved air
flotation units. Rehabilitation costs of the dissolved air flotation units
dissuaded the city from their continued operation. The following paragraphs

will discuss gravity, and centrifugal thickening.

Gravity thickening is the simplest process for concentrating sludges.
Gravity thickeners are applied principally for thickening of primary sludge,
lime sludges, combinations of primary and waste activated sludges, and to a
lesser degree, waste activated sludge. Gravity thickening is a sedimentation
process which is similar to that which takes place in all settling tanks.
Solids settle by gravity to the bottom of the basin forming a sludge blanket
with a clearer liquid (supernatant) above. The supernatant is removed from
the basin over weirs located near the top of the tank. A scraper arm rotates
at the bottom of the tank gently stirring the sludge blanket., This aids in
compacting the sludge solids and releasing the water from the mass, as well as
scraping the sludge toward a ceater well where it can be withdrawn by pumping.
Thickener supernatant is usually returned to either the primary or secondary

treatment process.

Centrifugal thickening can have substantial maintenance and power costs,
but it is very effective in thickening waste activated sludge. The centrifuge
is essentially a dewatering device in which the solids-liquid separation is
enhanced by rotating the liquid at high speeds. The centrate stream is
usually returned to the plant influent. Centrifuges have been used for both

sludge thickening and dewatering.
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Conditioning prior to thickening provides improved thickening and solids
capture. The thickening process makes primary and waste activated sludge
difficult to blend together. Therefore, a mechanical mixing device is needed

in sludge holding tanks.

The RFPU recommendation for the one-plant scenario included gravity

thickening of PS and centrifugal thickening of WAS.

5.4.2.2 Anaerobic Digestion

Biological digestion of sludge from wastewater treatment is widely
practiced to stabilize and break down the organic matter prior to ultimate
disposal. Anaerobic digestion is used in plants employing primary
clarification followed by either trickling filter or activated sludge
secondary treatment. The end products of anaerobic digestion are methane,
unused organics, and relatively small amounts of cellular protoplasm.
Anaerobic digestion is basically a destructive process, although complete

degradation of the organic matter under anaerobic conditions is not possible.

The Columbus treatment facilities currently have primary and secondary
digesters. However, the digesters at Southerly have been out of service since
1979. Upgrading and possible expansion at both plants may be required. The
areas of contention in previous studies were whether primary solids, secondary
solids, or both should be digested; if post thickening is necessary; and what

the volume requirements should be.

Anaerobic digestion provides a stabilized solids product that is suitable for
land application. Digestion is generally not considered conducive to
composting. The reduction in volatile solids would generally reduce the bio-

activity in the composting piles, which is considered essential to generate

heat in the piles.
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$5.4.2.3 Thermal Conditioning

Thermal conditioning in the form of heat treatment coansists of grinding
the sludge first and then heating it between 350°F and 450°F under pressures
of 150 and 300 psi in a reactor. Under these conditions, the water contained
in the solids is released. Sludge is fed from a reactor to a settling tank
where the solids are concentrated. Heat treatment releases water that is
bound within the cell structure of the sludge and thereby improves the
dewatering and thickening characteristics of the sludge. Heat treatment
improves the production rate and the cake solids content of the dewatering
process. Heat treatment has an added advantage in that it also stabilizes the
sludge, It destroys pathogenic organisms and successfully disinfects the
sludge. A disadvantage of the heat treatment process is that it ruptures the
cell walls of biological organisms, releasing not only the water but some
bound organic material. It returns to solution some organic material
previously converted to particulate form and creates other fine particulate
matter. The breakdown of the biological cells as a result of heat treatment
converts these previously particulate cells back to water and fine solids.
This process aids the dewatering process, but creates a separate problem of

treating this highly polluted recycle stream.

Treatment of this water or liquor requires careful consideration in
design of the plant because the organic content of the liquor can be extremely

high. It may require a separate treatment system.

The Jackson Pike treatment plant currently operates thermal conditioning
(heat treatment) units. They are operated approximately six months of the
year. The Revised Facilities Plan Update does not recommend operating heat
treatment equipment at Southerly under the one-plant alternative. However, in

the two-plant alternative, they do recommend continuation of the operation at

Jackson Pike where the operation is well established:




5.4.2.4 Dewatering

This process is generally necessary for all options. Basically, the
reduction in volume of solids is critical to incineration, land application,

and composting.

The three most common systems currently specified for mechanical sludge
dewatering are centrifugation, belt filter presses, and diaphragm plate and

frame filter presses.

Centrifugation causes the mechanical dewatering of sludge through
centrifugal force. The centrifugation process was previously described under
the sludge thickening section. Pretreatment such as chemical conditioaing or
thickening is recommended prior to centrifugal dewatering to increase solids
dewatering capacity.

The belt filter press utilizes two porous mono—~filament polyester cloth
belts which dewater the sludge in three zones; gravity zone, the wedge and
low pressure zone, and the shear and high pressure zone. The dewatered cake
with high solids content is discharged after the high preésure zone. The
water removed by the belt filter press is captured in trays where it is

ultimately returned to the wet stream process.

Diaphragm plate and frame (DPF) filter presses used for sludge dewatering
consist of a series of plates, recessed or with frames, mounted in a framework
consisting of head supports connected by two heavy horizontal and parallel
bars on an overhead rail. Sludge dewatering using this treatment approach
consists of a gradual thickening, dewatering, and compression stage brought
about by subjecting the sludge to high pressures, thus causing solid-liquid
separation. The use of chemicals such as lime, ferric chloride, and polymers
for conditioning is generally required for sludges to aid in coagulation of
the solids and release of the absorbed water. This allows for better

filtration times and assists in cake-cloth disengagement.

5-35




Centrifuges are presently used to dewater mixtures of primary and waste
activated sludge at the Jackson Pike and Southerly WWTP's. The RFPU recomw-
mended additional centrifuges for dewatering. A recent report entitled
Preliminary Design Evaluation of Sludge Dewatering recommended replacing the

existing centrifuges with DPF presses.

5.4.2.5 Lime Stabilization

The addition of lime, in sufficient quantities to maintain a high pH
between 11.0 and 11.5, stabilizes sludge and destroys pathogenic bacteria.
Lime stabilized sludges dewater well on sandbeds without odor problems if a
high pH is maintained., Sludge filterability can be improved with the use of
lime; however, caution is required when sludge cake disposal to land is
practiced. Disposal in thick layers could create a situation where the pH
could fall to near 7 prior to the sludge drying out, causing regrowth of
organisms and resulting in noxious conditions. Essentially, no organic
destruction occurs with lime treatment., The key factor in assuring a proper

stabilization process is to maintain the pH above 11.0,

5.4.2.6 Incineration

Sludge incineration is usually preceded by sludge thickening and dewater-—
ing. It requires an incinerator feed system, air pollution control devices,
ash handling facilities, and the related automatic controls. Two major
incineration systems employed in the United States are the multiple-hearth
furnace, the rotary kiln, and the fluidized-bed reactor. The multiple-hearth
unit has received widest adoption because of its simplicity and operational
flexibility. The Columbus facilities employ these furnaces for incineration,

but they also rely on land application and composting for sludge disposal.

A primary consideration in the cost-effectiveness of sludge incineration
is the effect of sludge feed composition on auxiliary fuel requirements. Heat
yield from a given sludge is a function of the relative amounts and elemental

composition of the contained combustible elements. Primary sludges are higher
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in heatiang value than biological sludges because of their higher grease
content, It is more economical to burn undigested solids than digested solids
since digestion significantly reduces the heat content of the remaining
solids. Therefore, critical design factors for any wastewater sludge
incineration system are heating value and moisture content of the sludge,

excess alr requirements, and the economics of heat recovery.

Another significant consideration for incineration is its relative
stability in regard to enviromnmental and aesthetic factors. The state of the
art of incineration is such that various controls and equipment modifications
are possible to meet a variety of potential environmental standards above and
beyond those currently in place. These potential modifications are costly,
but at least the basic advantage exists that the ultimate control is within
the facilities operation and not as subject to the variations in raw sewage
composition as other ultimate disposal processes such as land application and

composting.

5.4.2.7 <Composting

Composting is an aerobic biological process designed to biologically
stabilize organics, destroy pathogenic organisms, and reduce the volume of
waste. The Southwesterly Composting Facility in Columbus uses the aerated
static pile method to process unlimed, raw sludge. The final product from the

composting process, Com—-Til, is marketed as a soil conditioner.

The aerated static pile process involves mixing dewatered sludge with a
bulking agent, such as wood chips, followed by active composting ia specially
constructed piles. Typically, both recycled bulking agent and new bulking
agent are used for mixing. Induced aeration, either positive (blowing) or
negative (suction), is provided during active composting and sometimes during

curing and/or drying.
Temperature and oxygen are monitored during active composting as a means

of process control. The active composting period lasts at least 21 days,

following which the piles are torn down and restacked for a curing period of
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following which the piles are torn down and restacked for a curing period of
30 days. After this period, the mixture is screened and the wood chips

recovered for reuse.

The issues of concern in composting are the odor problem and a market
demand for the final product. The RFPU recommended composting in addition to
land application as the preferred means of solids disposal with incineration
as a back-up. The FPU recommended additional incineration due to the tenuous

nature of composting and land application.

5.4.2.8 Land Application

Following the recommendations of the original EIS, the city of Columbus
has developed a program for land application of sludge. A benefit of the
process results from the nutrient value of nitrogen and phosphorus in the
sludge, which reduces the quantities of chemical fertilizer necessary on the
agricultural land. The key factors in considering land application as an
alternative in sludge disposal are haul distance, climate, and availability of
land. Environmental concerns regarding land application include surface water
and groundwater pollution, contamination of soil and crops with toxic
substances, and traunsmission of human and animal disease.

Although nitrogen is a plus in this process, il is also a limitiag factor
in considering the amount of sludge which can be safely applied. Adding
excess nitrogen to the soil involves the risk of polluting the groundwater

with nitrates. High nitrate coancentrations are toxic to humans and livestock.

Cadmium concentrations in sludge are also a limiting factor in the
application rate. Cadmium is taken up by plants and enters the human food
chain. The primary chronic health effect of excessive dietary intake of

cadmium is damage to the kidneys.

To keep excessive amounts of cadmium, nitrate, and other toxic substances

from entering the soil, monitoring of the sludge, soil, and crops should be
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done during utilization. Aquifers should also be monitored for poteatial

‘nitrate pollution,

Only stabilized sludge should be spread on farmland. Sludge can be
stabilized by aerobic or anaerobic digestion, lime, or thermal conditioning.
Farmers are usually advised to allow six weeks or more after sludge
application before harvesting croés or allowing animal grazing. Preferred
vegetation is non-food-chain crops like cotton. Feed grains for animal
consumption are also commonly fertilized by tilling sludge solids into the

soil before planting the crops.

Sludge can be applied on the surface if local regulations permit, or it
can be injected into the subsurface. Subsurface injection is the most
environmentally desirable since it eliminates exposure of the sludge to the
atmosphere. Surface application can be done by spreading or spraying.
Spraying through irrigation nozzles can only be practiced where insects and

odor are not a problem.

The. continued use of land application as a preferred means of sludge

disposal is mainly dependent on the available land for application and the

cost of transporting the sludge.

5.4.3 Sludge Management Options

Sludge management options were formulated in light of several goals and

objectives, These goals and objectives included the following:

e The sludge management options must consist of processing and disposal
methods that will provide for environmentally sound processing and
ultimate disposal of sludge,

o The option must provide a reliable means for future processing and
disposal.

e The options should offer some flexibility allowing the city to modify
the processing and disposal methods to relieve pressures created by
equipment failures or temporary loss of the ultimate disposal methods.




The options developed should consider, to the extent possible, optimizing

the reuse of the existing facilities thus minimizing implementation costs.

This preliminary evaluation identified options for the two-plant
scenario, where Jackson Pike and Southerly would be operated independently;
for the two-plant one solids scenario, where Southerly and Jackson Pike are
upgraded for wet stream treatment and Southerly is expanded to provide all the
solids handling facilities; and for the one-plant scenario, where Southerly is
expanded to handle the projected flows and loads and the Jackson Pike facility
is abandoned. Uunder the two-plant two solids scenario, three sludge
management options were identified for Jackson Pike, and six sludge management
options were identified for Southerly. For the two-plant one solids and one-
plant scenarios the sludge management options which were identified for the

Southerly two-plant scenario were considered appropriate to evaluate.

5.4.3.1 Jackson Pike Sludge Management Options

Three potential sludge managemeat options were identified for the Jackson

Pike WWTP. Each option is discussed separately in the following paragraphs.

Jackson Pike Sludge Management Option JP-A

Figure 5-11 preseants the sludge managment schematic for option JP-A. The

option would involve the following sludge processes:

e Gravity thickening of PS

e Centrifuge thickening of WAS

o Thickened sludge storage and blending
e Stabilization by anaerobic digestion
e Dewatering.

Dewatered digested sludge would strictly be land applied in an

agricultural reuse program.
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Based on the subjective review of this management option, it was
eliminated from further consideration. Relying strictly on land application,
for ultimate disposal of the projected sludge quantities, lacks the
flexibility eritical to maintaining a successful disposal program. This lack
of flexibility would require an increased degree of comservatism in Qgsign and
implementation to ensure plant performance during an interruption of the
disposal process. Furthermore, the seasonal nature of the agricultural
application program would require substantial sludge storage facilities.
Normally, such storage facilities experience community relation difficulties

associated with aesthetics and odors.

Jackson Pike Sludge Management Option JP-B

Figure 5-12 presents the sludge management schematic for option JP-B.

This option would consist of the following sludge processes:

e Gravity thickening of PS

e Centrifuge thickening of WAS

e Thickened sludge storage and blending
e Stabilization by anaerobic digestion
e Dewatering

e Incineration.
Dewatered sludge would be disposed of as follows:

e 50 percent of the dewatered sludge would be incinerated and the ash
product landfilled.

e 50 percent of the dewatered sludge would be land applied.

The 50:50 ratio is approximately consistent with current Jackson Pike
disposal practices. In this brief analysis, a comprehensive review of
alternate ratios to determine an optimum ratio was not performed. Since land
application is not a limiting factor and the incinerators at Jackson Pike

require some rehabilitation, a split equal to current practices appears
appropriate.
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Subjective screening of JP-B indicated that the option adequately
addressed the goals and objectives. Therefore, it will go through a more

detailed evaluation in chapter 6.

Jackson Pike Sludge Management Option JP-C

Figure 5-13 presents the sludge management schematic for option JP-C.

This option would consist of the following sludge processes.

e Gravity thickening of PS
o Centrifuge thickening of WAS

e Thickened sludge storage and blending

e Stabilization by anaerobic digestion
e Stabilization by thermal conditioning
e Dewatering

e Incineration.

Dewatered sludge would be disposed of as follows:

o 50 percent of the dewatered sludge would be incinerated and the ash
product landfilled.

e 50 percent of the dewatered sludge would be land applied.

As previously discussed, the 50:50 disposal ratio is consistent with
current practice. The stabilization processes would each handle 50 percent of
the thickened sludges produced under normal operating conditions. The
dewatered, thermally conditioned sludge would be incinerated while the

dewatered, digested sludge would be land applied.
Sludge management option JP-C was also determined by the subjective

screening to merit more detailed consideration., It will be evaluated further

in chapter 6.
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5.4.3.2 Southerly Sludge Management Options

Six potential sludge management options were identified for the Southerly

WWTP. Each option is discussed separately in the following paragraphs.

Southerly Sludge Management Option SO-A

Southerly sludge managemeat option SO-A is graphically depicted by the
schematic presented in Figure 5-14. Option SO-A would utilize the following

sludge processes:

Gravity thickening of PS

e Centrifuge thickening of WAS

e Thickened sludge storage and blending
e Stabilization by anaerobic digestion
e Dewatering

e Incineration.
Dewatered digested sludge would be incinerated and landfilled.

Option SO-A was eliminated from further consideration for two basic
reasons. First, the option proposes to abandon the existing compost
operations. Such a move would forfeit the substantial investment the city has
placed in the relatively new facilities and would substitute disposal of all
of the sludge product by landfilling in lieu of the current practice which
reuses a portion of the sludge as soil conditioner. Second, option SO-A lacks
the flexibility needed to allow the city to modify disposal operations subject
to equipment failures or external pressures such as public dissatisfaction or

regulatory requirements.

Southerly Sludge Management Option SO-B

Figure 5-15 presents the sludge management schematic for option S0-B.

The option would feature the following sludge processes:

e Gravity thickening of PS
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e Centrifuge thickening of WAS
e Thickened sludge storage and blending
e Dewatering

e Composting.

Ultimate sludge disposal would be accomplished through the marketing and

distribution of compost as a soil conditioner.

The subjective evaluation eliminated option SO-B froam further
consideration., Flexibility to alter disposal operations was the critical
factor in the evaluation. Composting the entire volume of dewatered sludge
would mean a 2 to 3 fold iacrease in compost product over curreant conditions.
If Southerly were operated in a one-plant scenario, 5 to 6 times the current
compost product would be produced. An agg;essive and successful marketing
program would be mandatory to locate and maiantain sufficient receptors for the
compost. The long~term reliability of an option which relies solely on
distribution of compost was not considered adequate to merit more detailed

development and evaluation,

Southerly Sludge Management Option S0-C

The sludge management schematic for option S0-C is presented in Figure
5-16. Southerly sludge management option SO-C would consist of the following

sludge processes:

e Gravity thickening of PS
e Centrifuge thickening of WAS

e Thickened sludge storage and blending

e Stabilization by anaerobic digestion
e Dewatering

e Composting

e Incineration.
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Dewatered sludge would be disposed of as follows:

e 75 percent of the dewatered sludge would be incinerated, and the ash
product would be landfilled.

e 25 pércenc of the dewatered sludge would be composted and the compost
would be distributed as a soil conditioner.

The 75:25 ratio is approximately coasistent with current Southerly
disposal practices. The digestion facilities would be sized to process that
portion of the sludge that would be incinerated. The portion of the sludge

that would be composted would not receive stabilization prior to dewatering.

Option SO-C represents curreal practice at Southerly when the digestion
facilities are operational. Therefore, subjective screening concluded that

the option merits more detailed development and evaluation in chapter 6.

Southerly Sludge Management Option SO0-D

Southerly sludge management option SO-D is graphically depicted by the
schematic presented in Figure 5-17. Option SO-D would utilize the following

sludge processes.

e Cravity thickening of PS

e Centrifuge thickening of WAS

e Thickened sludge storage and blending
e Stabilization by anaerobic digestion
e Dewatering

e Composting

e Incineration.

Ultimate disposal of the sludge would be accomplished through the

following disposal methods:

e 25 percent of the sludge would be dewatered, composted, and distri-
buted as a soil conditioner.
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e 25 percent of the sludge would be digested, dewatered, and land
applied.

o 50 percent of the sludge would be digested, dewatered, incinerated,
and landfilled.

Option SO-D meets the goals and objectives of the subjective screening.
The option offers continuation of the existing incineration and composting
processes at Southerly and introduces land application as a disposal process.
The city has indicated there is adequate acreage suitable for land application
within an economically feasible distance of the plant. Option SO-D was

advanced for further development and evaluation in chapter 6.

Southerly Sludge Management Option SO-E

Figure 5-18 presents the sludge management schematic for Option SO-E.
Southerly sludge management option SO-E would consist of the following sludge

processes?:

e Gravity thickening PS

e Centrifuge thickening of WAS

¢ Thickened sludge storage and blending
e Stabilization by anaerobic digestion
e Dewatering

e Composting.
Dewatered sludge would be disposed of as follows:

e 50 percent would be composted and distributed as a soil conditioner.
Sludge sent to compost would not go through the digestion process.

e 50 percent would be land applied as a fertilizer to agricultural

acreage within a reasonable distance from the plant.

Based on the subjective evaluation option SO-E was eliminated from
further consideration. The reliability of utilizing only compost distribution

and land application as ultimate disposal options did not appear reasonable.
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The plant currently practices incineration and relies heavily on incineration
and landfilling of the ash for disposal. Furthermore, it is critical that the
plant have a disposal method that is completely within their control, i.e.,

not influenced by sludge quality, weather, market demand, public perception or

other external pressures.

Southerly Sludge Management Option SO-F

Figure 5-19 presents the sludge management schematic for Optioan SO-F.

Ths sludge management system would consist of the following processes:

# Gravity thickening PS

e Centrifuge thickeaning WAS

e Thickened sludge storage and blending
e Dewatering

¢ Composting

o Incineration.

Ultimate disposal of the sludge would be accomplished through one of the

following disposal methods:

e 50 percent would be composted and distributed as a soil conditioner.

® 50 percent would be incinerated and landfilled.

Option SO-F is similar to option SO-C with the exception that digestion
is not provided. The evaluation of option SO-F was prompted due to the fact-
that digestion prior to incineration has normally not proven to be cost-
effective., Although digestion diminishes the amount of solids to be handled
in subsequent processes, the heat coatent of digested sludge is significantly
reduced. Furthermore, digested sludge tends to be more difficult to dewater
than combined raw sludges. These factors cause digested sludge to be more
difficult, and consequently more expensive on a unit basis (i.e. dollars per
dry ton), than raw sludges to incinerate. Since the Southerly plant has a

portion of the required digestion facilities and adequate incineration
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facilities in place, the cost effectiveness of digestion prior to incineration
is less dependent on capital cost than an evaluation where these facilities

are not in place. This option will be evaluated further in chapter 6.

5.5 SUMMARY OF ALTERNATIVES AND OPTIONS

Alternatives for comprehensive wastewater management that have advanced

for further evaluation in chapter 6 include the following:

e One-plant (all treatment at Souther}y)
e Two-plant (solids handling at Jackson Pike and Southerly)
e Two-plant (all solids handling at Southerly)

The following options for treatment plant components have been advanced

for further evaluation in chapter 6.

e Interconnector/Headworks
~ A/A-1l (additional pumping, force mains, and headworks)
~ B/B-1 (extension of gravity sewer and separate headworks)
~ B/B-2 (extansion of gravity sewer and entirely new headworks)

e Biological Processes
- Semi-aerobic
~ Trickling Filter/Activated Sludge (TF/AS)
e Sludge Management -
- JP-B (PS thickening, WAS thickening, anaerobic digestion,
dewatering, land application, and incineration/landfill)

~ JP-C (PS thickening, WAS thickening, anaerobic digestion, thermal
conditioning, dewatering, land application, and incineration/
landfill)

~ S0-C (PS thickening, WAS thickening, anaerobic digestion,
dewatering, composting, and incineration/landfill)

~ 80-D (PS thickening, WAS thickening, anaerobic digestion,
dewatering, composting, land application, and incineration/
landfill)

~ 80-F (PS thickening, WAS thickening, dewatering, composting, and
incineration/landfill)

\

Table 5-2 summarizes each of the wastewater management alternatives with
their respective component options.
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TABLE 5-2 SUMMARY OF ALTERNATIVES AND OPTIONS

WASTEWATER COMPONENT OPTION
MANAGEMENT
ALTERNATIVE

ONE—PLANT INTERCONNECTOR/HEADWORKS | A/A-1
B/B—1
8/8B-2

BIOLOGICAL PROCESS SEMI—AEROBIC
TF/AS

SLUDGE MANAGEMENT SO--C
SO-D
SO-F

BIOLOGICAL PROCESS SEMI—-AEROBIC
TWO—PLANT TF/AS

SLUDGE MANAGEMENT SO0-C
SO-D
SO—F
JP—-B
JP~-C

TWO-—PLANT ONE SOLIDS { BIOLOGICAL PROCESS SE};II—AEROBIC
TF/AS

SLUDGE MANAGEMENT SO0-C
SO-D
SO-F
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CHAPTER 6, DETAILED ANALYSIS OF ALTERNATIVES

This chapter presents a detailed evaluation of the two comprehensive
wastewater management alternatives: the one—plant and two-plant alternatives.
Section 6.1 describes the engineering evaluation, while Sections 6.2 through
6.5 present the eavironmental evaluations. 1In Section 6.6, the engineering
and environmental evaluations of the one-plant and two-plant alternatives are

summarized, and a recommended comprehensive alternative is identified.

Previously in chapter 5 three basic components of the comprehensive

alternatives were identified. These three components are:

e Interconnector/headworks
® Biological process

e Solids handling.

Also in chapter 5, the feasible 