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SECTION I

INTRODUCTION

This report was prepared in responses to Section 314(a) of the Clean
Water Act (P.L. 95-217) of 1977 which, upon election to participate,
requires each state to trophically classify, diagnose, and restore their
publicly owned freshwater lakes. The initial step in this process, the
classification study, culminated in the publication in December 1980, of
the "Classification of Oklahoma Reservoirs Using LANDSAT Multispectral
Scanner Data'". This document, the diagnostic-feasibility study of
Lawtonka Reservoir, constitutes one result of compliance with the second
step of this process. An application for the participation of Lawtonka
Reservoir in the third or restoration phase of the process will be

submitted in the near future.



SECTION II

General Summary

This study was designed to identify the cause or causes of the persistent
pollution problem occurring in Lawtonka Reservoir. Results from the
analysis of field and laboratory data indicated there were three main

sources of pollution entering the reservoir.

They are as follows:

1. Leakage of lagoon water into School House Slough which has the
potential of being contaminated by pathogenic bacteria and

viruses.

2. Utilization of the Lake Ellsworth water in Lawtonka Reservoir
when water through the pipeline contains Total Phosphorus

concentrations in excess of 0.05 milligrams per liter.

3. An unknown source of mercury at the Robinson's Landing area

(north end) of Lawtonka Reservoir.



SECTION VII

CONCLUSIONS

Concerning Lawtonka Reservoir:

1)

2)

3)

4)

5)

6)

Lawtonka Reservoir is eutrophic and develops an anaerobic
hypolimnion in the near dam area during the months of July, August

and September.

Gross community photosynthesis and total community respiration data
indicate the majority of net algal productivity occurs between 0.5

and 1.5 meter depths.

Phosphorus is the limiting macronutrient.

Lawtonka Reservoir is spatially and temporally heterogeneous with

regard to the chlorophyll a content of its waters.

The vertical maxima in mean chlorophyll a biomass occurs between 1.5

and 2 meter depths.

The general trend in chlorophyll a distribution in Lawtonka
Reservoir consists of an area of high chlorophyll a content at its
northern end and an area of low chlorophyll content at its southern

end.



7)

8)

9)

In addition to the areas described in 6 above, there are locally
persistent areas of unusually high and low chlorophyll a content,
consisting of one major area of unusually high and two major areas
of unusually low chlorophyll a content within Lawtonka Reservoir

(Figures 10.4 and 10.17).

Water samples taken at the southern end of Lawtonka Reservoir did
not exceed drinking water or fish and wildlife water quality
standards for any heavy metals, however, two water samples taken
near Robinson's Landing did exceed these standards for dissolved

mercury.

The volume capacity of Lawtonka Reservoir to date is 56,574.31
acre—-feet. If the original volume capacity estimate of 63,000
acre-feet was correct, the reservoir has lost 6,425.7 acre feet or

10% of its volume capacity to sediment in its 79 year history.

Concerning the Lawtonka Reservoir Watershed:

1

2)

Water can pass from a small lagoon through a roadbed into School
House Slough, a portion of Lawtonka Reservoir. Seepage occurs when

the hydrologic head exceeds that of School House Slough.

The proportion of agricultural row crop activity in the Ellsworth
Reservoir watershed is much greater than the amount of row crop

activity in the Lawtonka Reservoir watershed,



3)

4)

5)

6)

7)

Water which is pumped through a pipeline from Ellsworth Reservoir
into Lawtonka Reservoir often contains Total Phosphorous
concentrations in excess of those typical of Lawtonka Reservoir

water.

Water temperature is significantly lower (0.05 significance level)
and the conductivity significantly higher (0.02 significance level)

in Jackson Creek than in Medicine Creek.

Water temperature, dissolved oxygen and pH are significantly lower
in Canyon Creek than in Medicine Creek (0.05, 0.05, 0.02,
respectively). Additionally, conductivity is significantly higher
in Canyon Creek than in Medicine Creek at the 0.05 significance

level.

Total Nitrogen concentration is nearly significantly higher (0.1
significance level) and the pH is significantly lower (0.0l

significance level) in Jimmy Creek than in Medicine Creek.

The conductivity of water is significantly higher (0.05), the
concentration of total nitrogen is nearly significantly higher (0.1)
and the pH is significantly lower (0.05) at site 7 than water in

Medicine Creek.



1)

2)

3)

4)

5)

SECTION 1V

RECOMMENDATIONS

Leakage of water through the road bed into School House Slough from
the small pond to its east should be stopped. The potential exists
for pathogenic contamination of Lawtonka Reservoir due to the
proximity of an overloaded septic system upgrade from this small

impoundment.

In addition to reservoir stage data, information concerning the
concentration of Total Phosphorus in Ellsworth pipeline water should
be utilized as an additional criterion for the initiation of

pipeline pumping operatioms.

To the extent possible, pumping should be minimized when the
concentration of Total Phosphorus in the pipeline water exceeds that

in the reservoir.

Sampling should be undertaken to confirm and evaluate the
persistence and magnitude of the mercury problem found at Robinson's
Landing. Minimally, this evaluation should include fish flesh

residue analysis from a composite of at least 10 channel catfish.

To the extent possible it would be advisable to:



- maintain naturally vegetated buffer zones on lands immediately

adjacent to tributaries in the Lawtonka watershed.

- minimize the amount of agricultural row crop activity in the
Lawtonka watershed to avoid a situation similar to that

encountered in Lake Ellsworth.

- closely monitor the application and extent of herbicide,

pesticide and fungicide usage in the Lawtonka watershed.



SECTION V

BACKGROUND INFORMATION (Tasks 1-8)

Lake Identification (Task 1):

Lawtonka Reservoir is located in southwest Oklahoma approximately six
miles north of Lawton along Highway 58. This lake is located in Township
3N, Range 12WIM, Comanche County, Oklahoma, at 34°44'10" latitude and
98°30'15" longitude. Lawtonka Reservoir is publicly owned by the Lawton
Water Authority. The Lawton Water Authority is a public trust created
under the provisions of Title 60, 0.S. 1961, Sections 176 to 180 on May
13, 1968. The major inflow and outflow is Medicine Creek, a fourth order
stream (Water Quality Standards, 1982), which flows into Cache Creek

below Lawtonka Dam (Figure 1.1).

The original dam impounding the reservoir was constucted in 1905 by the
City of Lawton for municipal water supply. Lawtonka Reservoir is,
therefore, the oldest reservoir in Oklahoma and has since been an

important water source for Lawton and Fort Sill.

The reservoir level was increased in 1909, 1918, 1937, and 1953 by
raising the dam and when full the present pool elevation is 406.9 meters.
The reservoir contains 970.5 hectares, has 241 square kilometers of
watershed, is 8 miles long from the dam to where water backs up on city
property in Medicine Creek, and has 46.5 kilometers of shoreline. The

average depth is 8 meters with a maximum depth of 21 meters by the dam.
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Lawtonka Reservoir is a multi-purpose lake which provides recreation
(boating, water skiing, fishing, camping, and picnicking) and drinking
water for the City of Lawton and several rural water districts.

Applicable water quality standards are listed in Table 1.1.

10



Table 1.1. State Water Quality Standards applied to Lawtonka Reservoir.

PARAMETER

Physical:
Color
Odor
Temperature

Turbidity

Microbiological:
Coliform organisms

Inorganic Elements (mg/liter):
Arsenic
Barium
Cadmium
Chromium
Copper
Fluoride (at 95°F)
Lead
Mercury
Nitrates (as N)
Oxygen
pH
Selenium
Silver
Zinc

Radioactive Elements (picocuries/liter):
Radium - 226 and 228
Strontium - 90
Gross alpha particles (exluding
radon and uranium)
Gross beta particles

Organic Chemicals (mg/liter):
Cyanide
Detergents (total)
Methylene blue active substances
0il and Grease
Phthalate esters
Polychlorinated Biphenyls

Pesticides (mg/liter):
Aldrin/dieldrin
Endrin
Benzidine
Toxaphene
DDT
2, 4-D
2, 4, 5-T

11

LIMIT

75 color units

Non detectable by human senses
Can be raised no more than

3° above original

25 NTU

200/100 ml1 (monthly
geometric mean)

0.05

OO OO
.

greater than 5.0
6.5 to 8.5

0.01

0.05

5.0

one visible
0.003

3B OO0
.
wmNN



Drainage Basin Geology (Task 2):

LOCATION AND DESCRIPTION

The Lawtonka Reservoir Watershed consists of approximately 88.5 sections
of land in North Central Comanche County, 3 sections in southeastern
Kiowa County and 1 section in southwestern Caddo County of Oklahoma
(Figure 2.1). The watershed acreage is mnearly 59,000 acres. The
watershed is primarily rangeland, judged to be in fair to good condition.
Small areas are under cultivation; the main crop is wheat and/or small
grains. Several residential and recreational developments exist near the

reservoir.

Geology

The basin consists of the following formations:

1. Cabbro: Approximately 25 percent of the basin is underlain by

this basic, intrusive igneous rock of the late precambrian age.

2. Granite: Approximately 35 percent of the basin is underlain by
this acid, intrusive igneous rock. It is also of the

precambrian age.

3. Arbuckle group, upper part: Approximately 20 percent of the

basin is underlain by limestones of this group; they belong to

the Ordovician system.

12



Figure 2.1 Soil associations in the Lawtonka Reservoir watershed

FT Foard-Tillman association

ZLL Zaneis-lawton-Lucien association

PZL Port-Zavala-Lela association

SRG Stony Rock land-Granite Cobbly lend essociaticn
TLC Terrant-Limestone cobbly land association

13



4, Wichita formation: Approximately 15 percent of the basin is

underlain by the Wichita shale (including some sandstone and

conglomerate) and the Post Oak conglomerate.

oldest Permean rocks in Comanche County.

recent origin and rests on older sedimentary rocks and on igneous

rocks.

5. Recent alluvium: Approximately 5 percent of the area is deeply

. capped with recent alluvium lying in the flood plains of the

The former are the

The latter is of more

various tributaries that feed the reservoir (Quaternary

deposits).

SOIL ASSOCIATIONS

Five soil associations (Figure 2.1) exist in the watershed according to

the soil survey reports. They include:

Percent of Waterhed

Association Abbreviation
Stony rock land-Granite cobbly land (SRG)
Tarrant-Limestone cobbly land (TLC)
Foard-Tillman (FT)
Zaneis-Lawton-Lucien (zLL)
Port-Zavala-Lela (pzL)

It should be noted that three-fourths (76%) of the watershed is covered

by SRG and TLC associations. Soil within these associations fall within

14

51
25

12



Class VII land. Class VII land is suitable only for forestry, limited
grazing, wildlife, and watershed purposes. Lands suitable for
cultivation lie in two narrow strips. One extends north from the
northwest end of the reservoir; the other strip extends west-northwest
from the northwest tip of the reservoir. The former lies astride the
stream course of Canyon Creek; the latter has no definitive stream

association.

Soils of the FT association are on Class II and Class III land; the ZLL
s0il association has areas of Class III, IV, and VI land; the PZL soil
association consists of Class II and III land. Land in Classes I through

VI are suitable in varying degrees for cultivation.
Factors limiting use of most of the area soils involve the shallowness of
the rooting zone, low moisture-holding capacity, rapid runoff, and

permeability to water.

Stony Rock Land - Granite Cobbly Land Association (SRG):

The SRG association borders the entire western shore of the reservoir and
extends west-northwest in a broad band. The association is 51 percent
Stony rock land, 23 percent Granite cobbly land, 21 percent Rock land and

5 percent Granite outcrop. Stony rock land consists of small granite

outcrops, very shallow soils (less than 25 cm deep) overlying gravel, and
deep stony soils (greater than 90 cm deep); the terrain is hilly and

steep (8 to 12%Z slope). Granite cobbly land consists of deep soils

containing from 25 to 70 percent cobbles interspersed among loam and clay
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loam soil material; the terrain is rolling to steep. Rock land is 90
percent Granite rock outcrops interspersed in shallow to deep stony
soils; the terrain is gently sloping (1 to 3% slope) to moderately steep
(5 to 8% slope). Granite outcrop is barren mountain peaks with more than

90% exposed bedrock.

Tarrant-Limestone Cobbly Land Association (TLC):

The TLC association occupies the northwest one-fourth of the watershed
area encompassing land in all three counties. The association is 64
percent Tarrant-Rock outcrop and 35 percent Limestone cobbly land.

Tarrant-Rock outcrop consists of 40 percent limestone outcrop. Tilted

limestone strata protrude above the land surface to two feet in height.
Tarrant soil lying between limestone strata is shallow to very shallow

(7.62 to 30.48 cm) over bedrock; texture is silt loam. Limestone cobbly

land consists of shallow to very shallow (7.62 to 50.8 cm) loam or clay

loam soils extensively covered with limestone cobbles.

Foard-Tillman Association (FT):

The FT association soils lies in two areas west-northwest of the
reservoir. The soils are deep clay loams with clay subsoils lying on

nearly level to gently sloping terrain. Foard soils occupy broad flat

upland areas. Surface soil ranges in depth from 15.24 to 40.64 cm. The
subsoil is dense and compact; sodium ocupies significant proportions of

the subsoil exchange complex. Tillman soils occupy gently slopes (1 to

3%) of the association and are similar to the Foard series.
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Zaneis-Lawton-Lucien Association (ZLL):

The ZLL association occupies two small areas to the west and northwest of
the reservoir. It consists of 41% Zaneis soils, 23% Lawton soils 21% of a

Lucien complex and small areas of other soils. Zaneis soils are loamy

upland soils with moderately fine textured subsoils; they lie on gentle

slopes. Lawton soils are deep loamy soils that formed on granitic

outwash from the Wichita Mountains; they occur on gentle to moderate

slopes (1 to 5%). Lucien soils are shallow sandy loams forming on

fine~grained sandstone; they occur on 5 to 12 percent slopes.

Port-Zavala~Lela Association (PZL):

The PZL association lies in a band north of the reservoir, along the

course of and on the flood plain of Canyon Creek. Port dominates the
complex (83%) with extremely small areas of Lela and Miller (1% each).
The remaining area is Broken Alluvial land. Port soils are deep loams

and clay loams with some evidence of stratification. Miller soils are

clays with recent alluvial accumulations; Lela soils lie on the poorly
drained alluvial sites; they are clays. All soils of the association are
subject to flooding; erosion of cultivated areas occurs unless the soils

are protected from overhead water. They lie on nearly level lands.

SOIL LOSSES

Soil loss was calculated using the Universal Soil Loss Equatiomn, i.e.,
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A=KRLSC?P
where

A = soil lost from a plot of land in tons per acre per year

K = so0il erodability factor (Table 2.1)

R = rainfall factor (assumed to be 200 for northern Comanche

and southwest Caddo and southeast Kiowa Counties)

L = slope length assumed to be 122 meters

S = slope gradient (Table 2.1)

C = vegetative cover

P = not applicable to rangelands

Total soil loss from lands in the Lawtonka watershed were estimated to
range from about 16,329,600 kilograms per year to 225,892,800 kilograms
per year (Table 2.2). It must be recognized that broad generalizations
concerning average slopes and slope length were made. However, the major
factor influencing erosion is percent of the ground covered by
vegetation. This factor is a variable from year to year. At the
present, following several very favorable years, the cover is probably in
the 95 perecent range. However, if several unfavorable (low rainfall)
years are encountered and the privately held rangelands are overgrazed,

the 80 percent cover value might be approached and erosion on the
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Table 2.1.
watershed.
SOIL ID
Stony Rock

Granite Cobbly

Rock

Tarrant
Limestone Cobbly

Foard
Tillman

Zaneis
Lawton
Lucien Complex

Port
Zavala, Lela, Broken
Alluvial Land

SLOPE

10%

10%

10%

10%

10%

1%
2%
2%
3%
8%
1%
1%

19

kgl

0.32
0.32

0.32

0.28

0.32

TOTAL ERODABLE LAND

Acreage subject to erosion in the Lawtonka Reservoir

HECTARES

6,210
2,800

255

1,528
2,149

1,433
1,433

783
440
401

793
162

18,387



Table 2.2.
cover.

Estimated annual soil losses assuming variable vegetative

+95% COVER

80% COVER

60%Z COVER

20

SOIL (In Thousands (In Thousands (In Thousands
of kg) of kg) of kg)
Stony Rock land 7,377 31,734 102,578
Granite Cobbly 3,327 14,313 46,266
land
Rock land 303 1,305 4,218
Tarrant‘ 1,576 6,815 22,056
Limestone Cobbly 2,552 10,981 35,497
land
Foard 192 803 2,633
Tillman 225 963 3,082
Zaneis 122 527 1,685
Lawton 99 414 1,350
Lucien Complex 342 1,483 4,782
Port 71 320 1,049
Zavala, Lela 15 69 226
Broken Alluvial
TOTAL 16,200 69,728 225,420



watershed might increase dramatically. These cyclical wet and dry
patterns are characteristic of the weather experienced in the area. The
equation does not account for man's non-agricultural activities in the
area. Residental development on the watershed and particularly near the

reservoir probably result in significant erosion activity.
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Public Access and Transportation to the Lake (Task 3):

Lawtonka Reservoir is accessible along its east side via State Highway
58. The south side is accessible by a road maintained by the City of
Lawton. The north side is accessible from County section line roads.
The west side is inaccessible by vehicle and shares a boundary with the

Wichita Mountains Wildlife Refuge.

Lawtonka Reservoir was originally constructed on Medicine Creek as a
municipal water source in 1905. While the primary purpose of the lake is
to act as a source of potable water, the City does encourage limited

types of recreation on the lake.

There are five areas at Lawtonka Reservoir where recreation is encouraged
(Figure 3.1). At Robinson's Landing at the north end of the lake, a
variety of recreational opportunities have been provided. The major

items are as follows:

Private: a small commercial grocery store

boathouses

Public: &4 shelters
1 restroom
4 grills

1 softball backstop
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Figure 3.1
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At Canyon Creek Park are five swing sets and six grills. New campgrounds
were constructed in 1977 and 1978 which consisted of 27 picnic shelters
and two restrooms. The east campground (near Hoberger Slough) has 13
picnic shelters with potable drinking water in the area and a restroom
with a dump station for camper trailers. The north campground has 13
shelters with potable drinking water in the area and a restroom. These
camping areas have an excellent view of Mount Scott (Figure 3.1). The
Ellsworth Pipeline camping area has 14 shelters. The shelters at the
Hoberger Slough and Ellsworth Pipeline camping grounds are all new and
have electricity with potable water and grills nearby. At the School

House Slough are the following:

4 swing sets
5 shelters

8 grills

The roads linking State Highway 58 to these recreation areas are dirt or
0il and chip. The City of Lawton does provide for police and safety at

the lake by employing lake rangers.

Currently, there is no public transportation agency providing service to
Lawtonka Reservoir. The private intrastate carrier (Oklahoma
Transportation Corporation) also bypasses Lawtonka Reservoir. The Great
Plains Improvement Foundation (GPIF), a community action agency, does
provide transportation services from Medicine Park (a town at the base of
the Lawtonka Reservoir Dam) to destinations within the County, primarily

Lawton, with a 15 passenger van. This is, however, a social service
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agency, not a recreational transportation vendor. This service is

available only to GPIF clients, not the general public.

Permits are sold by the City of Lawton to the public for use of Lawtonka
and other city-owned lakes. Revenues collected from permit sales are
used for maintenance, clean-up, and improvements of the city-owned lake
property to be used by the public for recreation. In addition, spaces

are rented at School House Slough for boat storage.

During 1981 permits in 15 recreational areas brought $130,932 of revenue.
Permits range from $1 for a daily hunt and fish permit to $23 for an
annual boat and ski permit. The total number of permits sold was 35,748.
Since several of these permits allow multiple use or multiple members of
the family to use the permits, the exact number of recreation use trips

to the lake cannot be determined.
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Adjacent Population (Task 4):

Lawtonka Reservoir is located in southwest Oklahoma and within 143
kilometers of six significantly large communities and three military
bases. These include Lawton, Duncan, Chickasha, Anadarko, Altus, Wichita
Falls, Fort Sill Army Military Reservation, and Altus Air Force Base in
Oklahoma; and Shepard Air Force Base in Texas (map attached). The total
1980 population of the area contained within the 55 mile radius (Figure
4.1) was 419,000 (295,000 in Oklahoma and 124,000 in Texas). The
previously listed cities and military bases account for 62 percent of the
area's total population. Due to Interstate 44 linking Oklahoma City and
Texas, which passes near Lawtonka, and the proximity of Wichita Mountains
Wildlife Refuge, a large population will probably utilize the lake and

the associated facilities.

The reported income from the area population is relatively low due to
the large proportion of government sector employment. The average per
capita income for the area in 1980 was $6,320 or 52 percent of the State

of‘Oklahoma's $12,054.

It is recognized that different age groups use outdoor recreation
differently (i.e., according to their interests, career and family life
stages, abilities to drive or afford equipment). Therefore, the
following age groups of the population estimated within 55 miles of
Lawtonka Reservoir are given to guide the planners in addressing the

types of recreation which most probably will have a large user group.
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Figure 4.1 Area within 55 mile (88 kilometer) radius of
Lawtonka Reservoir, Comanche County, Oklahoma
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0 - 5 years

5 -17 years
18 - 64 years
65+ years

8.4%

21.2%
58.3%
12.1%

28

35,196
88,828
244,277
50,699

419,000



Historical Lake Uses (Task 5):

The City of Lawton was settled in 1901 as the result of a Federal
Government land sale in southwest Oklahoma Territory. Water was
originally brought to town in water wagons from Cache Creek. 1In 1904,
this system was improved with the construction of two reservoirs. These
reservoirs served the city until 1905 when the summer drought caused the
city to look for another water supply. The City Engineer, John D.
Kennard, recommended a dam be built on Medicine Creek. This 5 meter dam
was the first Lawtonka Dam. The dam, pipeline, and right-of-way cost the
city $177,865 of which $60,000 were federal government funds from the lot

sale.

This increased supply also proved insufficient and in 1909 the dam was
raised 7 meters to an overall height of 15 meters. By 1917 because of
the military buildup of Fort Sill during World War I, the water supply
again proved to be insufficient. The City of Lawton passed a bond issue
to raise the Lawtonka Dam 3 meters and add a 24 inch main to carry the
increased water to Fort Sill. A graduated 16 inch and 14 inch main was
built to Lawton. In 1919 the dam was 16 meters wide at the base, 5.5
meters through the central section, 3.0 meters wide at the top, 114
meters in length, and 30.5 meters high. The lake held more than 37
million cubic meters of water covering 570 hectares to an average depth

of 5.5 meters.

By the middle 30's, the growth of Lawton caused water shortage to become

a problem again. At the January 4, 1938 meeting of the Lawton City
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Council, a resolution was passed authorizing the release of funds for WPA
Project 65-65-761 to raise the height of Lawtonka 3 meters. Completion

of this project brought the height of Lawtonka Dam to 21 meters.

Again in the 50's, the pressures of an expanding population required an
improvement to Lawtonka. A $430,000 project was completed adding 3 meter
gates to the top of Lawtonka. This was the final improvement which

brought the height of the dam to 24.5 meters with the gates closed.

Lake Lawtonka today is a multi-use asset for southwest dklahoma. It has
been a municipal responsibility since its initial construction and, as a
water supply, continues today as a major part of the public health

services of the City of Lawton. To support this asset the city employs a

work force to provide police and maintenance services to the lake.

Lake personnel consists of a Lake Supervisor, three Lake Rangers, one
Laborer II, Part-time Clerk, Part-time Laborer I, and two CETA employees.
The Lake Rangers' job consists of public safety, law enforcement and lake
maintenance. The part-time clerk works in the office with the other
personnel, doing lake maintenance which consists of cleaning restrooms,
hauling trash, mowing grass, cleaning picnic and recreational areas, and

general lake maintenance.
Lake recreation consists of fishing, boating, water skiing, hunting, sail

boating, and hiking. Fees are charged for most of these activities to

help compensate for the cost of law enforcement and lake maintenance.
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In 1974 a fish stocking program was initiated to help increase revenue in
fishing permits. Over 60 percent of the lake revenue comes from fishing
permits. From 1974 to 1980, 250,000 catfish, 40,000 hybrid bass, and

1,600,000 walleye have been stocked in the lake.

There are two concessions on the lake. School House Slough is located on
the southeast corner, and Robinson's Landing is located on the north end

of the lake on Medicine Creek.

Since long before Statehood, the area along Medicine Creek and its
tributaries (particularly the area lying south and east of the land mass
uplift known as Mt. Scott) was considered to be one of the most beautiful
recreational areas in the southwest. In 1908 Elmer Thomas (later United
States Senator) and Hal Lloyd sold the Lawtonka Dam site and inundated
land to the City of Lawton for $4,000. Thomas then opened up a resort at
the base of the dam on July 4, 1908. The area became the favorite
"watering place" of the State of Oklahoma. Senator Thomas sold the park
in 1926. During his ownership he noted that the park "grossed between
two and three million dollars from all park operations." Activities
included boat rides to Sheridan Lodge and Cottages at the north end of
the lake (now under water). During this period of time, many wealthy
Oklahomans had their summer homes in the area and some came to live

permanently.

The Senator formed the Medicine Park Corporation, provided for a platting

of the area, built numerous buildings, both commercial and residential,

and built his own home in the heart of the area. In general, this
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activity was responsible for the original growth of the area into a
rather self-contained community. There were two large hotels, a skating
rink, many homes and rental units, and probably, for its time, the best
and most picturesque swimming pool in this part of the United States.
Along with this development came a post office, a church, grocery stores,
general merchandise stores, curio shops, and, with time, filling
stations, several cafes and restaurants and many other business and
entertainment facilities to serve the public. Probably the most
important development for the citizens of the community was the
construction of a school house and later expamsion. Senator Thomas
contributed considerably of his own resources toward the building and

development of the school.

All of this growth and development flowered during the early part of the
twentieth century. One hotel burned but the area thrived, gemerally
speaking, through the World War II period. Thereafter, primarily because
of the lack of proper sanitary facilities, the area became somewhat
blighted. The swimming pool was closed and the area began to
deteriorate. People moved away; their properties, in many instances,

were abandoned and fell into disrepair.
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Effect of Degradation on the Lake User Population (Task 6):

Although water quality of Lawtonka Reservoir may have deteriorated during
the past decade, recreational use of the lake has increased. Principle
recreational activities include: fishing, hunting, boating, water

skiing, camping, and picnicing. Swimming is not allowed in the lake.

Population figures for Comanche County show 108,144 people in 1970 and
112,456 persons in 1980, an increase of 4,312 for the 10 year period.
During the period from 1972 to 1975, a very small increase in
recreational use of Lake Lawtonka was noted. No improvements in
recreational facilities at the lake were made during this time. The
period, 1975 to 1979, was one of a large increase in recreational use of
the lake. Factors accounting for this increase may have been the
construction of 27 picnic shelters and two public restrooms. Also during
this time the price of gasoline increased greatly. This increase

in the cost of transportation may have caused some people to use
recreational facilities close to home rather than travel to other sites.
Without this increase of gasoline, The local population could have
contributed a number of people toward the recreational use of Lawtonka
Reservoir during this period. Lake usage leveled off in 1979 and has

shown little increase (3 to 5%) since that time.

One activity which did not follow the general pattern of lake use was
camping. Camping at Lawtonka Reservoir almost doubled in 1982 over 1981.
This increase is attributed to an influx of oil field workers to the area

during the "0il Boom." These workers had difficulty finding
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accomodations in surrounding towns and often camped in recreational
areas. O0il and gas exploration has decreased dramatically over the past

several months and many workers have now moved to other areas.

No particular group of people were identified during this study as being

more affected by changes in water quality of Lawtonka Reservoir than any

other segment of the population.
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Comparative Lake Use (Task 7):

LAKE LAWTONKA

Lawtonka's shoreline exhibits extreme contrasts in relation to human use.
Inaccessibility of the western shore by foot or car has helped preserve
the western shore and adjacent city property as habitat for a variety of
wildlife species. By contrast, the eastern shoreline has been highly
developéd and highly impacted by a variety of recreational activities.
Lawtonka's geographical location, close to the major population center of
Lawton, encourages summer recreational use on a daily basis in all water
sports except swimming. Swimming is prohibited in both of Lawton's
municipal lakes. City lake permits are required for fishing, boating,
trot lines, and boat houses. Records are kept of the numbers of permits
sold on a yearly and daily basis. These records give some indication of
use, however, several types of annual permits are valid for use on both
Lake Lawtonka and Lake Ellsworth. One exception is water skiing which is
permitted only on Lake Lawtonka. No records are available from the City
of Lawton to verify the use of the lake by hours of use for the various

recreational activities.

Fishing is the most frequent recreational activity on Lake Lawtonka, with
catfish being the most sought after species. Interest in bass fishing
has increased since the setting of a new state record for largemouth bass
from Lake Lawtonka in the Spring of 1983. Fishing in Lake Lawtonka is
not limited to the two previously mentioned species, crappie, walleye,

and white bass are also popular species. Periodic stocking of catfish
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and hybrid bass help maintain fish populations despite heavy fishing

pressure.

Boating is the second most common form of recreational activity on
Lawtonka Reservoir. Diversity of boating interests is evident by the
varied craft powered by motor, sail and paddle which are present during

favorable recreational conditions.

Camping is third among recreational uses on Lawtonka Reservoir. There
are three camping areas subdivided into six separate camp grounds. A

total of 27 shelters are provided by these facilities.

Picnicing is a popular activity at Lawtonka Reservoir. Peak activity
occurs during the traditional outing times of Memorial Day, Independence

Day and Labor Day.

Hunting is another major recreational activity present at Lawtonka
Reservoir. City owned property on the west side of the lake provides
hunters a selection of several game species. Deer, turkey, quail, dove,
rabbit, squirrel and waterfowl are annually taken from the west and north
shore of the lake. Hunter success ratio is relatively low. Game
populations are adequate for the area, however, the large number of

hunters using the area may explain the low success ratio.
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LAKE ELMER THOMAS

Lake Elmer Thomas is unique in administration and also in recreational
use. Although owned by the United States Government, the southern bank
is used and regulated by the United States Army. The remainder of the
lake is administered by the United States Fish and Wildlife Service as

the property lies within the Wichita Mountains Wildlife Refuge.

The United States Army area, on the south bank, is supported by a marina
with a concession operated by civil service and military personnel. The
area has camp grounds, picnic areas, a boat ramp and a swimming beach.
Hunting in designated areas is also a recreational activity on the Army

portion of Lake Elmer Thomas.

Swimming is the main recreational attraction for the lake. This is due
to a unique series of circumstances. These are: Adjacent Lawtonka
Reservoir prohibits swimming. The City of Lawton's municipal swimming
facilities consist of only one small pool. Lake Elmer Thomas is

strategically located on a main entrance to the Wildlife Refuge.

Fishing is the second most common activity. Largemouth bass, crappie and
sunfish are the most sought after species. Boating is the only other
activity as picnicing and camping are prohibited on the Wildlife Refuge

side of the lake.
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LAKE ELLSWORTH

Lake Ellsworth was constructed as a municipal water supply for the City
of Lawton. City lake permits are required for fishing, boating, camping,
hunting, trot lines, boat houses and off-road vehicles. Permits for
these activities are sold on both a daily and annual basis. Several
categories of these permits allow use of both Lake Ellsworth and Lawtonka
Reservoir, consequently, usage estimates by the number of permits sold is
not valid. No records are presently maintained that quantify use of the

lake in man hours for various recreational activities.

Fishing is the most popular activity. Largemouth bass is the most sought
after species followed by channel catfish, crappie and walleye. Timber

was left standing in much of the lake providing ideal fisheries habitat.

Boating is the second most common recreational activity on the lake.
There are five boat ramps and two city owned concessions with marinas
leased to private concessionaires. Boating on the lake is limited as the
underwater timber discourages speed and sail boats. Water skiing is also

prohibited.
Camping is popular around the lake due to the three camping units with a
total of five campgrounds in these areas. Pavilions, electricity, water

and sewage hook-ups are available at some locations.

Hunting is recognized as a major recreational activity around the lake.

Numerous small tributaries, adjacent farm land and mixed standing timbers
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in that headwaters area create ideal duck hunting habitat. Waterfowl
hunting followed by quail, dove, rabbit and squirrel make up hunting

activities.

A segment of city property on the south shore of the lake has been set
aside for use of off~the-road recreational vehicles. This area has been

received enthusiastically by users.

LAKE TOM STEED

Fishing is the most common recreational activity on the Lake Tom Steed.
Walleye is the most sought after species followed by catfish, striper x
white bass hybrids, crappie and largemouth bass. Both walleye and
striper.x white bass hybrids have been introduced to the area by the

Oklahoma Department of Wildlife.

Water skiing is the second most popular recreational activity on the
lake. There are two boat ramps on the lake and no marina is present.
The State owns and leases a privately operated concession on the road

leading to the lake.
Camping is the third most popular activity at the lake. There are four
camping areas, 23 recreational vehicle hook-ups and five shelter

pavilions for groups.

Hunting is recognized as a recreational activity at the lake. Limited

areas for public hunting plus considerable pressure produce a marginal
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quality of hunting at Tom Steed. Game that is hunted includes quail,

deer, dove and waterfowl.

LAKE FORT COBB

Lake Fort Cobb offers considerable diversity in recreational activities.
Fishing is the most common recreational activity. Largemouth bass is the
most sought after species followed by crappie, white bass, channel

catfish and walleye.

Water skiing is the second most common activity followed by boating,
camping, golf and hunting. A nine hole golf course, complete with club

house provides additional recreational opportunity for the lake users.

Fort Cobb Lake and adjacent public hunting areas afford quality hunting
opportunities. Crow hunting at Fort Cobb Lake, reported to be the best
in North America, attracts hunters from many states and some foreign
countries. A section of Fort Cobb Lake is designated as a waterfowl
refuge during the winter months, Quail, deer, rabbit, dove and squirrel

are also hunted on public hunting areas adjacent to the lake.

LAKE WAURIKA

Fishing is the most popular recreational activity on Waurika Lake.

Channel catfish is the most sought after species. Crappie, largemouth

bass, striped x white bass hybrids and walleye are the next most popular

species in order of listing.
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Camping is the second most popular activity at the lake. There are eight
parks located at the lake. Following camping, boating ranks third among
recreational activities on Waurika Lake. The 203,000 acre feet of water

affords ample space for all forms of boating activity.

Hunter participation at Waurika is greater than at many other area lakes.

The most sought species are quail, rabbit, dove, squirrel and waterfowl.

LAKE JED JOHNSON

Jed Johnson Lake is located in the Wichita Mountains Wildlife Refuge.
The Lake is restricted to fishing and boating by hand powered means only.
Fishing is the main form of recreational activity. A limited amount of

boating is present on the lake.

GRAMMA LAKE

Gramma Lake is located in the Wichita Mountains Wildlife Refuge. It is
located in the restricted area of the refuge, consequently, no recreation
uses are available for the lake other than hunting in the area during the

annual elk hunt which is conducted each Fall.

““LAKE ALTUS-LUGERT

Altus-Lugert Lake is bounded by low mountains of the Quartz Mountain

chain. Fishing is the most popular recreational activity on the lake.

Walleye, channel catfish, largemouth and white bass were cited as the
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most sought after species. Boating is second in recreational time spent

followed by camping, water skiing and golf.

The facilities of Quartz Mountain Lodge and State Park offer lodging,
food, primative cabins, skating, golf and horseback riding in addition to

the previously mentioned recreational activities.
LAKE BURTSCHI &

Fishing is the main recreational activity on Lake Burtschi. Largemouth
bass, channel catfish and sunfish make up most catches. Picnicing is the
only other activity of significance, although hunting is allowed at the

lake.

TAYLOR LAKE

Taylor Lake is a municipal water supply for the City of Marlow. The lake
also offers fishing, boating and camping as recreational opportunities.
Fishing for channel catfish, crappie, and largemouth bass is the main
recreational activity. Camping is second in use. The lake has a
campground, 34 leased cabin or trailer lots and 18 recreational vehicle
hook~ups with water and electricity. Water skiing, swimming and hunting

are prohibited.
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FREDRICK LAKE

Recreational activities at Fredrick Lake are fishing, water skiing,
camping, picnicing, hunting and arrowhead collecting. Fishing for
channel catfish, walleye, crappie and white bass is the most frequent
recreational activity. Water skiing is the second most common activity.
Boating activities are supported by two boat ramps. Camping is
facilitated by ten campsites and a picnic area for day use. Hunting is
limited to quail, dove and waterfowl. Waterfowl hunting produces the
best success at the lake.

CLEAR CREEK LAKE

Clear Creek Lake is a municipal water supply for the City of Duncan. The
water from Clear Creek is used for industrial purposes. This allows more
recreational activities than many other municipal water supplies.

Consequently, recreational activities are fishing, water skiing, camping,
swimming, hunting and picnicing. Swimming is allowed in designated areas
which include an improved swimming beach. Hunting is restricted to quail

and waterfowl.

LAKE HUMPHRIES
Lake Humphries is a municipal water supply for the City of Duncan.

Recreational activities are limited to fishing, camping and hunting for

quail and waterfowl.
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LAKE FUQUA

Lake Fuqua is a municipal water supply for the City of Duncan.
Recreational activities are limited to fishing, camping and hunting for

quail and waterfowl.
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Known Point Sources of Pollution (Task 8):

INTRODUCTION

Potential industrial and municipal point source discharges occurring
within the Lawtonka Reservoir watershed have been inventoried. Sources
from two additional watershed areas have also been inventoried because of

their possible contributions to Lawtonka's nutrient input.

Lawtonka Reservoir, located on Medicine Creek, a tributary of Cache
Creek, is located in Sections 6, 7 and 18, Township 3N, Range 12WIM,
Section 1, Township 3N, Range 13WIM, and Section 26, Township 4N, Range
13WIM, Comanche County, Oklahoma. The Wichita Mountains Wildlife Refuge
borders the west side of Lawtonka Reservoir and covers the majority of
its watershed area. The refuge is maintained by the U.S. Department of
the Interior Fish and Wildlife Service and is restricted in discharges
that may come from the refuge by Federal regulations. Lawtonka Reservoir
is connected by pipeline to Lake Ellsworth, located approximately eight
miles northeast of Lawtonka Reservoir. Water is pumped into the lake to
maintain a sufficient pool for water supply. Lake Elmer Thomas overflows
into Lawtonka Reservoir through two five-foot diameter pipes in its lower

spillway to provide additional water (NDSP/OSDP, 1983).

Industrial Point Sources

Industrial inventory in the State of Oklahoma is based on state and

federal permits. The Oklahoma Water Resources Board (OWRB) is
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responsible for issuing state industrial waste disposal permits.

National Pollutant Discharge Elimination System (NPDES) permits are
issued by the U.S. Environmental Protection Agency, with OWRB performing
Compliance Sampling Inspections (CSI) and Compliance Evaluation
Inspections (CEI) on designated industries with NPDES permits. A
computerized data base of information concerning existing permits, along
with the Section 208 Areawide Waste Treatment Basin Management Plan
(Oklahoma Department of Pollution Control, revised 1982) were used to
determine industrial point source discharges that may be occurring within
the tri-reservoir area. A review of the NPDES and State permits revealed
that no industries are authorized to discharge into these three

watersheds.

Municipal Point Sources

Sewage treatment facilities in the State of Oklahoma are regulated by the
Oklahoma State Department of Health through construction permits, NPDES
permits, Compliance Monitoring Inspection reports, facility plans and
basic inventories. Along with these records, the Section 208 Waste
Treatment Basin Management Plan (Ehii) were used to obtain information

for this report.

The two sewage treatment facilities which exist in the Lake Ellsworth
watershed are the Town of Apache, Caddo County, and the Town of Fletcher,
Comanche County. No other treatment facilities are known to be in either
the Lawtonka Reservoir or Lake Elmer Thomas watersheds. Information

pertaining to each facility is provided.
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Town of Apache Treatment Facility:

NPDES Number: O0K0022721

Location: NE%, NE%, SW%, Section 21, Township 5N, Range 11WIM, Caddo
County.

Present Population (1981): 1,600

Designated Management Agency (DMA): City of Apache and/or Apache Power

and Water Authority.

Current Treatment Process: Lagoon

Present Average Daily Flow (MGD): 0.14

Design Average Daily Flow (MGD): 0.18

Wasteload Allocation: Secondary treatment

Receiving Stream: East Cache Creek

Stream Class: Intermittent

7 Day 2 Year Low Flow (MGD): 0.0

The Apache sewage treatment facility originally consisted of a 2-cell
lagoon system with an overflow basin. In 1981, the City of Lawton became
aware that a complete bypass was occurring and that the plant was
exceeding its design capacity. A construction grant, Step 1, was applied
for in 1976 by the town of Apache but the Design and Construction Phase
did not take place until around 1980. Oklahoma State Department of
Health (OSDH) records show that actual construction on the facility began
August 12, 1982, The construction grant will find a facility for land
application to farmland as a treatment alternative to the present lagoon

system.
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Town of Fletcher Treatment Facility:

NPDES Number: OK0032395

Location: SWk%, SWk%, SWY%, Section 16, Township 4N, Range 10WIM, Comanche
County.

Present Population (1981): 1,050

DMA: Town of Fletcher

Current Treatment Process: Total retention lagoon.

Prior to 1981, the Fletcher sewage treatment facility was a 4-cell lagoon
system resulting in secondary treatment. The average daily flow was 0.10
MGD with a design average daily flow of 0.15 MGD which was discharged to

a tributary to Tony Creek, an intermittent stream to Lake Ellsworth.

Problems surfaced when the fourth lagoon began filling with stormwater
and sanitary sewage, causing the system to approach overflowing. In
January of 1981, this facility was converted to a total retention lagoon
system and is using the sewage lagoon effiuent for irrigation as a land
application treatment alternative.

¢
No known industries discharge within these watersheds. Of the municipal
point sources, two sewage treatment facilities are located in the Lake
Ellsworth watershed. The recommended course of action for both sewage
treatment facilities is outlined in the Section 208 Areawide Waste
Treatment Basin Management Plan and involves completion of the

Construction Grants Program. The Town of Apache has pursued this and
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began construction in August 1983. The Town of Fletcher has eased the

load on its facility by using land application.

At the present time the watersheds for Lake Ellsworth, Lawtonka

Reservoir, and Lake Elmer Thomas appear to be free of point source

discharge.
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SECTION VI

LAND USE AND NONPOINT POLLUTANTS (TASK 9):

Land Use

The primary land uses in the Lawtonka Reservoir watershed consists of
range/pasture, forest, and cropland which comprise an estimated 18,994;
3,088; and 602 acres, respectively (Table 9.1). Together these three
types of land covers comprise 227 square kilometers or 93.4% of the
total eétimated watershed area of 243 square kilometers. Additiomnally,
a significant portion of the Witchita Wildlife Refuge lies within the

Lawtonka Reservoir watershed.

The source of these data were June 1979 LANDSAT images from which the
various classes of land cover were delineated planimetrically. The
extent of the Lawtonka Reservior watershed boundary was graphically
determined from topographic maps (USGS, 7.5 min. Series) and
superimposed upon LANDSAT images in order to define the area analyzed

for land cover.

Recent aerial photography (since the acquisition of the LANDSAT images)
has revealed that undeveloped land within the watershed has been
replaced by agricultural operations and housing developments.
Consequently, estimates of the areal extent of cropland may be

considered conservative.
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Table 9.1. Land usage in the Lawtonka Reservoir watershed.

Class of Land Number of
Cover Hectares Percent
Recently Tilled Croplands 602 2.5
Range & Pastureland 18,994 80.4
Forest 3,089 13.1
Water 938 4.0
TOTAL 23,623 100
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Nonpoint Source Pollutants

Some of the more important types of nonpoint source pollutants that
were identified in the Lawtonka Reservoir watershed consisted of
surface runoff, primarily from agricultural pursuits, such as crops and
cattle operations. Farming activities are scattered throughout the
watershed and are not as extensive as agricultural activities in the
nearby Ellsworth Reservoir watershed (Table 9.2). The presence of
cattle fanging in shaded, dry stream bed regions during the summer
months were visually observed and probably contribute to nutrient

loading following first flush.

The County of Comanche has no enforceable regulations established to
prevent cattle from ranging in and about the tributaries of Lawtonka
Reservoir. Wild and feral ungulates (e.g., bison, longhorn cattle,
elk, pronghorn antelope; Task 11) of the Wichita Wildlife Refuge also
contribute to the nutrient loading into the watershed although the

extent of this contribution is not known.

A statistical analysis of longitudinal water chemistry data (Table 9.3)
of the major tributaries of the Lawtonka Reservoir watershed revealed a
number of significant and nearly significant differences in water
quality. Some of these differences lend support to the supposition
that natural and anthropogenic influences in water quality were

differentially distributed in the watershed.
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Table 9.2. Extent of recently tilled croplands in the Ellsworth

Reservoir watershed.

Percent of

Class of Land Number of
Cover Hectares Total Watershed
Croplands 5,100 8.7
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Because Medicine Creek is the major tributary defining the nature of
the largest portion of the Lawtonka Reservoir watershed (46.2%), water
quality data from certain other tributaries/watersheds were compared
with it. Only five tributary sampling sites provided sufficient data
to do an adequate statistical analysis (Wilcoxon nonparametric signed
rank test, Table 9.3). These five tributaries were associated‘with

subwatersheds that accounted for 73.5%Z of the total watershed.

Site 4 - Jackson Creek:

The water temperature of Jackson Creek was significantly lower than the
water temperature in Medicine Creek (p < .05). This was probably due

to the shaded nature of Jackson Creek.

The conductivity of Jackson Creek water was significantly higher than
that of Medicine Creek (p < .02). This elevated conductivity was
probably the result of groundwater contribution (rather than nutrient
loading) as the annual loading yield for nutrients (which could also
raise the conductivity) was not significantly different than that for

Medicine Creek (Figure 9.la and Table 9.4).

Site 5 - Canyon Creek:

Water temperature, dissolved oxygen and pH were significantly lower and
conductivity was significantly higher in Canyon Creek compared to
Medicine Creek (p < .05, p < .02, and p < .05, respectively). Based on

this data and the data in Figure 9.1b, Canyon Creek flow is largely due
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Table 9.3. Wilcoxon nonparametric signed rank test of differences between paired
tributary sites.

DISSOLVED TOTAL TOTAL
PAIRED SITES TEMPERATURE OXYGEN pH CONDUCTIVITY NITROGEN  PHOSPHORUS
Jackson Jackson
Jackson Creek lower N.S. N.S. higher
vs 0.05* 0.02% 1.D.
Medicine Creek I.D. B.D.L.
Canyon Canyon Canyon Canyon
Canyon Creek cooler lower lower higher
vs 0.05* 0.05% 0.02% 0.05% I.D.
Medicine Creek ' 1.D. B.D.L.
Jimmy ' Jimmy
Jimmy Creek N.S. N.S. lower higher I.D.
vs 0.01%* N.S. 0.10 B.D.L.
Medicine Creek
Site 7 Site 7 Site 7
Site 7 lower higher higher I.D.
Vs N.S. N.S. 0.05% 0.05% 0.10 B.D.L.

Medicine Creek

I.D. = insufficient data
B.D.L. = below detection limit
* = gignificantly different
N.S. = not significant
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Table 9.4, The annual loading yield for nutrients in the Lawtonka
Reservoir subwatersheds.

Annual Loading Yield
in kg per Hectare of Watershed

% of Entire Total Total
Tributary/Subwatershed Watershed Phosphorus Nitrates
(Nitrate

& Kjeldahl)

Jackson Creek - Site 4 3.7 0.20 0.67
Canyon Creek - Site 5 11.1 0.15 0.57
Jimmy Creek - Site 6 11.7 0.15 0.77
Site 7 0.8 1.98 1.53
Medicine Creek - Site 8 46.2 0.17 0.67
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to groundwater and during_the dry summer can be exclusively due to
groundwater. Table 9.4 confirms that the loading yield from nutrients
is the lowest for any tributary/watershed thereby supporting the

groundwater contribution hypothesis.

Site 6 - Jimmy Creek:

Total Nitrogen concentrations were nearly significantly higher (p < .1)
and thelpH was significantly lower (p < .01) in Jimmy Creek when
compared to water in Medicine Creek (Figure 9.lc). Additional data
support the notion that tributary flow is a combination of surface

runoff and groundwater (Tables 9.3 and 9.4).

Site 7:

This unnamed tributary is only fed by a small area of the Lawtonka
Reservoir watershed (1.94 square kilometers). Although the
concentration of Total Nitrogen in Site 7 water was only nearly
significantly higher (p <.l) than the water from Medicine Creek, the
annual Total Nitrogen loading yield for that area was appreciably
higher than the yield in Medicine Creek water (Figure 9.1d and Table

9.4).

The annual Total Phosphorus yield also showed a slightly elevated value
(the highest of any of the sites). These higher values in nutrient
loading and concentration may have been due to the presence of
ungulates (cattle and horses) which were free to range near the
sampling site.
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Figure 9.lc

Temporal variability of pPH, dissolved oxygen,
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JIMMY CREEK
Site 6

DISSOLVED OXYGEN (Percent Saturation) 5 e

7.1

7.0

6.9

pH (Standard Units)

T
o
o]

-6.7

6.6

6.5

#* MISSING DATA

conductivity

550

525

500

475

-450

425

400

CONDUCTIVITY (Micromhos)

MONTHLY RAINFALL

(inches)

60



150

1401

130+

1204

110+

100

Figure 9.1d

90+

80-

50

DISSOLVED OXYGEN (Percent Saturation) [ ]

40-

30*1_

204f|

104

Temporal variability of pH, dissolved oxygen, conductivity

and rainfall for sample site 7 (July 1982-.June 1982)

-7.6

I

75

pH (Standard Units)

F

6.5

* MISSING DATA

750

725

- 700

675

650

625

600

-575

-550

CONDUCTIVITY (Micromhos)

o
MONTHLY RAINFALL FEF—3

-5
-4

2
1

(inches)

61



Groundwater contribution to the flow at site 7 was implied from the
data as conductivity of water was significantly higher (p < .05) and
the pH was significantly lower (p < .05) than water of Medicine Creek

(Table 9.3).

Site 8 - Medicine Creek:

Fed by the largest area of the Lawtonka Reservoir watershed, Medicine
Creek had a lower mean Total Nitrogen concentration than the reservoir
area near Robinson's Landing (sample site 1) but higher mean Total
Nitrogen than the dam region of the reservoir (sample site 3). This
may have been because Medicine Creek is composed largely of surface
runoff while the reservoir area (near sample site 1) is supplied by the
tributaries, some of which are composed exclusively of groundwater
during portions of the year. Consequently, Medicine Creek is an
appropriate baseline tributary for water quality comparisions (Figure

9.1e).

Ellsworth Reservoir Watershed and Pipeline

The intense utilization of the Ellsworth Reservoir watershed for
agricultural activities has provided a significant nonpoint source of
nutrient loading into Ellsworth Reservoir during stormwater runoff
events. Since water from Ellsworth Reservoir is pumped into Lawtonka
Reservoir when the lake level of the latter is below 1,340.5 feet MSL,
nutrient analysis of Ellsworth Pipeline water is important in managing

and mitigating impact of this nonpoint source of pollution. Figure 9.2
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illustrates the temporal distribution of nutrient concentration values
of Ellsworth Pipeline water collected at the point of outflow.
Intensive sampling of the Ellsworth Pipeline water from August through
October, 1983 revealed a marked oscillation in Total Phosphorus
concentration from Ellsworth Reservoir with values peaking at 0.07 mg/L
on September 22, 1983. Total Nitrates (Nitrates and Kjeldahl Nitrogen)
in the pipeline water similarly showed temporal fluctuations in
concentrations ranging from 0.21 to 0.67 mg/L. For both Total
Phosphorus and Total Nitrates (Nitrates and Kjeldahl), temporal
fluctuations did occasionally exceed the mean lake nutrient
concentration levels. When the concentration of the limiting nutrient
(i.e., phosphorus) exceeds the reservoir mean concentration,

stimulation of algae growth is inevitable.
School House Slough

Chlorophyll distribution:

Chlorophyll a data collected fluorometrically in School House Slough
(SHS) from June 23 to October 5, 1983 were subjected to the SYMAP
graphics program (Task 10 and Appendix A). Figure 9.3 exemplifies

the spatial distribution of chlorophyll a along a longitudinal
transect. Compared with the average chlorophyll g.concentrations of
the in-reservoir water, the SHS chlorophyll a concentrations were lower
on 10 of 11 sampling occasions (Figure 9.4), however, the means were
not significantly lower at the .05 level. These lower values may have

been due to the toxic effects of oil and grease on algae. O0il and
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grease increased in concentration during the summer months, presumably
as a result of increased boating activity. In SHS during early June
1983, the oil and grease concentration was less than 1 mg/L while in
early July the concentrations varied between 5.5 and 10 mg/L.
In-reservoir oil and grease concentrations during the same period

increased from less than 1 mg/L to a range of 2.3 to 3.5 mg/L.

Paradoxically, the overt presence of unsightly blue-green algae in SHS
during the summer months was due to wind induced concentration and the
algae's positive bouyancy. Patchy vertical distribution of algal
populations was inferred by the heterogeneous patterns of chlorophyll
a in SHS (Figure 9.3 and Appendix A). This patchiness persisted even
when the overall chlorphyll a concentration dramatically increased by
September 7, 1983 and continued until the termination of chlorophyll

sampling.
Lagoon Seepage:

The close proximity of an overloaded septic system to Lawtonka
Reservoir paovides a potential route for nutrient and pathogenic
contaminati;n of the water body (Figure 9.5). In SHS, the lateral line
network of the septic system lies in the same drainage area as an
inadvertantly formed lagoon. Positive seepage contribution to SHS from
the lagoon was documented (Task 10), and although the nutrient and
bacteriological levels of the seepage water were within the range of

in-reservoir levels, the leaky embankment is a chronic source of

potential contamination.
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SECTION VII

LIMNOLOGICAL ANALYSIS (TASK 10):

The trophic state of Lawtonka Reservoir was determined using a serial
chlorophyll mapping technique (Grimshaw and Shapiro, 1983; Grimshaw et
al., in prep). These data (Figure 10.la-d) indicate that a mean summer
maximum in chlorophyll a content of 39 mg/m3 occurred on October 5,

1983 at 1 meter depth. Calculations utilizing Carlson's chlorophyll a
based trophic state index reveal that Lawtonka Reservoir has a TSI value
of 67 indicating that it is a eutrophic reservoir. Figures 10.la, b, c,
and d illustrate the development of algal biomass which accumulated in
Lawtonka Reservoir over the summer and fall seasons, while Figure 10.le
indicates the distribution of gross community photosynthesis and of total

community respiration throughout the water column.

Morphometric Characteristics:

Lawtonka Reservoir is a crescent shaped (Figure 10.2) main channel
reservoir 938 hectares in surface area. The reservoir, which has a
volume capacity of approximately 6.98 X 10’ m3 was constructed on
Medicine Creek and lies predominantly upon pre-Cambrian granite. The
mean and maximum depth are 7.44 and 18.29 meters, respectively; and the
reservoir exhibits a hydraulic residence time of 3.4 years based upon the
hydrologic budget. The net contributing drainage basin area is 178.5
square kilometers and is large relative to the surface area of the

reservoir.
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Physical, Chemical, and Biological Quality of Lawtonka Reservoir:

Physical:

Figure 10.2 indicates the location of sampling stations utilized in this
study. Circled sample station numbers refer to primary sample sites.
Analysis of temperature (Figures 10.3a-f) and other data obtained from
these sites indicated the majority of Lawtonka Reservoir is largely
polymictic, however, the deeper, southern end of the lake was seasonally
stratified during the months of July, August and September 1983 (Figure

10.3e).

In addition to wind effects on thermal stratification, sustained
southeasterly winds (Table 10.1) may have been responsible for the
occurrence of regions of unusually high chlorophyll a content in the

northwestern portion of the reservoir (Figure 10.4).

Figures 10.5a~c¢ and 10.6a-c illustrate that the northern end of Lawtonka
Reservoir was considerably more turbid than the southern end. Figure
10.6b (March 23, 1983) indicated that density currents probably
underflowed the reservoir when the lake was filling with river water.

The enhanced density of river water, due to its greater sediment load
compared to the sediment load of reservoir water, explains the occurrence
of these underflows within the reservoir. Figure 10.5a (July 29, 1982)
illustrates a situation whereby turbid water overlaid cleaner water.

This situation was probably due to groundwater seepage into the

reservoir.
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Table 10.1. Percent of observation days for given month in which the
mean wind direction was from a given direction.

PERCENT OF OCCURANCE

RANGE OF DEGREES DIRECTION  JULY 1983 SEPT. 1983 OCT. 1983

337.5-22.5 North 0 0 0
22.5-67.5 Northeast 0 0 0
67.5-112.5 East 22.2 51.9 20.0

112.5-157.5 Southeast 66.6 33.3 33.3

157.5-202.5 South 11.1 3.7 13.3

202.5-247.5 Southwest 0 7.4 26.7

247.5-292.5 West 0 3.7 6.7

292.5-337.5 Northwest 0 0 0
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Chemical:

Inspection of Lawtonka Reservoir's water chemistry data (Figures 10.7a-f,
10.8a-f, 10.9a~-f, 10.10a and b, 10.11a and b and 10.12a and b) indicated
that, with the exception of high conductivity values (Figure 10.9a-f),
Lawtonka Reservoir's chemistry was typical of most Oklahoma reservoirs.
Concentrations of parameters such as Total Phosphate, dissolved and
suspended orthophosphate with the exception of one sample at sample site
3 at the 17 meter depth on July 24, 1983, never exceeded either the 50
microgram or the subsequently lowered 20 microgram detection limit
(Figures 10.10a and b). Interestingly, suspended orthophosphate
constituted the majority of the orthophosphate which exceeded detection
limits. Nitrogen (Figure 10.1la and b, Appendices B and C) ranged from
0.31 to 2.26 mg/L and predominantly consisted of Kjeldahl nitrogen which
comprised 32 to 95 percent of the nitrogen species, indicating seasonal

trends.

Nonparametric pairwise analysis of the Total Nitrogen data (Figure
10.13a) indicated that there was no significant differences between the
means from sample sites 1, 3, 4, 5, 6, 7, and 8. However, matched pair
analysis indicated that sample sites 6 and 7 were nearly significantly
higher than site 8. Further analysis of the Total Phosphorus data
(Figure 10.13b) indicated that there were no significant differences
between the means of sample sites 1, 3, 4, 5, 6, 7, and 8. However,
sites 4 and 7 frequently exhibited Total Phosphorus in excess of

detection limits.
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Total Alkalinity in the reservoir (Appendix A) ranged from 116 to 158
mg/L while in the tributaries it ranged from 124 to 290. Phenolphthalein
alkalinity ranged from 0 to 14 mg/L as CaC04, indicating the reservoir
was a well buffered system and the predominant ionic species was the

bicarbonate ion (Figures 10.14a and b).

Biological:

Biologiéal quality of Lawtonka Reservoir was evaluated based upon the
analysis of chlorophyll standing crop (Figures 10.15a, b, and c). A
nonparametric statistical analysis was performed upon the
spectrophotometrically analyzed chlorophyll a data collected at sample
sites 1 and 3 with the sampling frequency specified in the Federal
Register (Vol. 45, No. 25). No significant differences were found to
exist between the various sample sites with regard to their chlorophyll a

content.

The conclusion that there were no significant differences in chlorophyll
a distribution within Lawtonka Reservoir seemed, based upon our
experience with the reservoir, to be largely due to the imposed sampling
frequency. Consequently, a method (Grimshaw and Shapiro, 1983) utilizing
flow-through fluorometry was developed to intensively analyze the spatial
and temporal distribution of chlorophyll a. One harbor (School House
Slough) and ten in-reservoir transects were run on each sampling occasion
(Figure 10.16). During a given transect run (always east to west),
reservoir water from four depths (.5, 1.0, 1.5 and 2.0 meters) was

sequentially pumped through a Turner model 10 fluorometer (1980). Data
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Table 10.2. Method for the calculation of relative persistence and
magnitude of high chlorophyll a exceedence areas.

HIGH CHLOROPHYLL a

RELATIVE PERSISTENCE
AND MAGNITUDE

AREA AREAS OF EXCEEDENCE AREAS
1 (0.067)(25) + (0.077)(25) + (0.08)(50) = 7.6

2 (0.007)(25) + (0.031)(25) + (0.08)(50) = 4.95

3 (0.014)(25) + (0.062)(25) + (0.08)(50) = 5.9

4 (0.031)(25) + (0.077)(25) + (0.08)(50) = 6.7

5 (0.135)(25) + (0.323)(25) + (0.36)(50) = 29.45

6 (0.745)(25) + (0.431)(25) + (0.32)(50) = 45.4
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Table 10.3. Method for the calculation of relative persistence and
magnitude of low chlorophyll a exceedence areas.

RELATIVE PERSISTENCE

LOW CHLOROPHYLL a AND MAGNITUDE
AREA AREAS OF EXCEEDENCE AREAS
1 (0.362)(25) + (0.316)(25) + (0.333)(50) = 33.6
2 (0.116)(25) + (0.211)(25) + (0.111)(50) = 13.7
3 (0.442)(25) + (0.263)(25) + (0.222)(50) = 28.7
4 (0.080)(25) + (0.421)(25) + (0.333)(50) = 29.2
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collected was corrected to yield absolute chlorophyll a values. These
values were subjected to the SYMAP graphic program (Laboratory for
Computer Graphics and Spatial Analysis, Harvard University, 1975) which
generated chlorophyll a isopleth maps of raw statistically modified data
(e.g., averaged over depths). These statistical and graphical analyses
were performed on 14 occasions from June 23 to October 5 during the
summer of 1983 (Figure 10.la-d and Appendices D and E). These data
indicated there were two major areas of the reservoir (an area in the
north and an area in the northwest) which persistently contained
unusually high amounts of chlorophyll a (areas 5 and 6 in Figure 10.4 and

Table 10.2).

The area of high chlorophyll a content in the northern end of the
reservoir (area 6) was due to nutrients from tributaries entering the
reservoir, while the area of high chlorophyll a content in the
northwestern corner of the reservoir (area 5) may have been due to: 1)
wind shear transport of nutrient laden water from the Ellsworth Pipeline

or, 2) wind accumulation of endogenously generated algae.

These data also indicate that there were three major areas of
persistently low chlorophyll a (areas 1, 3, and 4 in Figure 10.17, Table
10.3). One area immediately north of the Ellsworth Reservoir pipeline
(area 1) had a shape (as indicated by the SYMAP mapping program)
suggesting that low chlorophyll a waters from the pipeline were swept
northwestward by prevailing winds. However, because the same pattern
existed in the region prior to the omset of filling, the actual causal

mechanism for the pattern is presently unknown. A second major region of
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significantly low chlorophyll a (area 3) persisted to the north and west
of the dam. Thermal stratification in the wind protected region of the
reservoir probably contributed significantly to the phenomenon. The last
major area of persistently low chlorophyll a (area 4) occurred north of
the last region mentioned. Further work will be necessary to determine

the cause or causes of these low chlorophyll a regions.

Bathymetric Mapping:

A bathymetric map of Lawtonka Reservoir was drawn (Figure 10.18) based
upon 66 sonar transects located at approximately 250 feet intervals,

collected in 1983, during the course of this study. Planimetry of this
map enabled the calculation of the volume capacity of the reservoir in
1983 to be made. The present volume capacity of Lawtonka Reservoir was

determined to be 56,574 acre-feet.

Assessment of Phosphorus and Nitrogen Inflows

and Outflows / Hydrologic Budget:

Hydrologic budgets (Table 10.4a and b) were prepared for Lawtonka
Reservoir. The accuracy of the initial budget (Table 10.4a) was 96.4%
utilizing an emperically derived runoff coefficient of 15%. Insights
into nitrogen and phosphorus inflows and outflows to and from Lawtonka
Reservoir were gained from the observation that the reservoir loses
approximately 3,184 kilograms of total nitrates per year and gains 2,433

kilograms of Total Phosphorus per year (Table 10.5).
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Table 10.4a.

Hydrologic budget of Lawtonka Reservoir.

LAKE VOL. INPUTS OUTPUTS
DATE (stage) ELLSWORTH PRECIP. L RUNOFF DISCHARGE EVAP. L NET
Sept. 82 56041.97 0 1282.75 4716.00 2159.43 1022.60 2816.72
Oct. 82 55539.68 0 27.42 100.80 2004.75 729.10 ~2605.63
Nov. 82 55539.68 0 436.72 1605.60 1765.77 454.70 -178.14
Dec. 82 55539.68 0 276 .13 1015.20 1728.72 345.00 -782.39
Jan. 83 55539;68 525.81 838.20 3081.60 1822.60 295.70 2327.30
Feb. 83 55775.80 0 148.84 547 .20 1692.07 412.20 -1408.23
Mar. 83 55775.80 0 491.56 1807.20 1859.09 710.10 -270.43
Apr. 83 55775.80 0 356.43 1310.40 1753.79 950.90 -1037.86
May 83 55775.80 0 1327.80 4881.60 1914.88 1150.20 3144.31
June 83 56041.97 0 558.14 2052.00 1898.61 1378.70 -667.16
July 83 55775.80 300.46 78.34 288.00 2491.46 1476.00 -3300.67
Aug. 83 55303.55 2328.57 150.80 554.40 2756.79 1341.80 -1064.83
TOTALS 6.68E+05 3154.83 5973.12 21960.00  23847.96 10267.00 -3027.00

Key: Lake Vol. (stage) - Lake Volume as determined from stage
Ellsworth - Volume from Ellsworth pipeline
Precip. L - Precipitation on lake
Runoff - Water entering lake following precipitation
Discharge - Water discharged from lake to treatment plant

Evap L. Evaporation from surface of lake
Net - Inputs minus Outputs

Annual volumetric deficit =

Percent error in budget =

-2288.58

-4.05
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Table 10.4b.

Balanced hydrologic budget with 17%Z runoff coefficient.

LAKE VOL. INPUTS OUTPUTS
DATE (stage) ELLSWORTH PRECIP. L RUNOFF DISCHARGE EVAP. L NET

Sept. 82 56041.97 0 1282.75 5207.48 2159.43 1022.60 3308.21
Oct. 82 55539.68 0 27.42 111.30 2004.75 729.10 -2595.13
Nov. 82 55539.68 0 436.72 1772.93 1765.77 454.70 -10.81
Dec. 82 55539.68 0 276.13 1121.00 1728.72 345.00 -676.59
Jan. 83 55539.68 525.81 838.20 3402.75 1822.60 295.70 2648.46
Feb. 83 55775.80 0 148.84 604.23 1692.07 412.20 -1351.20
Mar. 83 55775.80 0 491.56 1995.54 1859.09 710.10 -82.09
Apr. 83 55775.80 0 356.43 1446.96 1753.79 950.90 -901.29
May 83 55775.80 0 1327.80 5390.34 1914.88 1150.20 3653.05
June 83 56041.97 0 558.14 2265.85 1898.61 1378.70 -453.31
July 83 55775.80 300.46 78.34 318.01 2491.46 1476.00 -3270.65
Aug. 83 55303.55 2328.56 150.80 612.18 2756.79 1341.80 -1007.05
TOTALS 6.68E+05 3154.83 5973.12 24248.58  23847.96 10267.00 -738.42
Key: Lake Vol. (stage) - Lake Volume as determined from stage

Ellsworth - Volume from Ellsworth pipeline

Precip. L - Precipitation on lake

Runoff - Water entering lake following precipitation

Discharge - Water discharged from lake to treatment plant
Evap L. Evaporation from surface of lake

Net - Inputs minus Outputs

Annual volumetric deficit =

Percent error in budget

0.00

0.00
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Table 10.5. Total annual nutrient loadings to Lawtonka Reservoir.

Total Nitrates

Phosphorus (Nitrates and Kjeldahl)
INPUTS kg/yr kg/yr
Ellsworth 155.72 1712.95
Runoff 1610.75 6682.38
Rainfall 2137.54 515.96
SUM 3904.01 8911.28
OUTPUTS
Discharge 1471.42 12095.07
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Seepage into School House Slough:

Construction of a raised roadway across the east end of School House
Slough (SHS) effectively prevented drainage of rainwater runoff from
flowing into the slough. Thus, standing water in this lagoon area has
accumulated following rain events (Figure 9.5). Because the lagoon area
was near the lateral line network of the SHS septic system and because
the roadway was built over a porous substrate, seepage meters (Grimshaw
and Shapiro, 1983) were installed to investigate the possiblity of lagoon
water intrusion into the reservoir. Briefly, water filtering through the
porous substrate (presumably from the lagoon) entered the funnel portion
of the meter and collected in a plastic bag via an interconnecting
plastic tube. Seepage rates were empirically determined by directly

measuring the amount of water collected during a given period of time.

Seepage rates ranged from 2.5 ml/hr to 260 ml/hr at SHS. Following the
significant rain event of October 18, 1983, seepage rates declined
precipitously from 201 ml/hr to 78 ml/hr. Change in head pressure
between the lagoon and SHS was probably responsible for the reduction in
seepage rate. Additionally, as the reservoir level declined in early
fall 1983, water was observed seeping from the shallow embankment at
eight locations well above the water line. This visually indicated that
the porosity of the lower embankment substrate was heterogeneous.
Consequently, calculation of overall seepage rates into SHS could not be

accurately estimated.
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Qualitative analysis of the seepage water indicated that there was no
immediate bacteriological or nutrient loading problem. The bacterial
(fecal coliform) count of seepage water was less than 2 colonies per 100
ml. Nutrient data indicated that Total Nitrogen levels ranged from 0.25
to 0.92 mg/L, while the nitrogen values fall within the range of values
for the in-reservoir nitrogen concentrations. Phosphorus concentrations
in seepage and lagoon water was lower than in-reservoir phosphorus values
suggesting that phosphorus in lagoon water was being utilized by the
abundant marsh vegetation within the lagoon prior to tramsport to SHS.
Significantly, however, this system potentially provides a direct route

for pathogenic contamination of Lawtonka Reservoir.

Temperature and Dissolved Oxygen Profiles:

Temperature (Figures 10.3a-f) and dissolved oxygen (Figures 10.8a-f) data
were collected at the sampling stations described above (Figure 10.2).
Representative thermal data is presented in Figure 10.3 a-f. These and
other data indicate that the deep area near the dam in Lawtonka Reservoir
thermally stratified in early summer and remained stratified throughout
the summer, whereas the shallow portion of the reservoir was regularly

destabilized due to wind action.

Lawtonka Reservoir thermally stratified in the deeper area near the dam
and its hypolimnion became anaerobic in the summer months (Figures 10.8a
and e). An anaerobic hypolimnion is typical in a eutrophic reservoir and

presumably is due to decomposition of autotrophic organic matter.
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Nutrients and Alkalinity:

Nutrients and alkalinity data are presented in (Figures 10.10a and b,
10.11a and b, 10.14a and b, and Appendix C) and are discussed under
the sections dealing with the N to P ratio and with the chemical quality

of the lake. Additional nutrient data is included in Appendix B.

Chlorophyll a for the Upper Mixing Zome:

The chlorophyll a isopleth maps (Appendix E) illustrate the spatial
and temporal aspects of chlorophyll a distribution in Lawtonka Reservoir.
Results of this analysis are discussed under the sections entitled

"Biological Lake Quality" and "Trophic Condition.™

Total Nitrogen to Total Phosphorus Ratios:

Lawtonka Reservoir is typically a very clear water reservoir (Figure
10.5a-c). Consequently, primary production in the reservoir is generally

not light limited (Grimshaw, et al., 1980).

Algal bloom events occurred in Lawtonka Reservoir in July and September
through October 1983. The ratio of Total Nitrogen to Total Phosphorus
during these events should indicate the growth limiting nutrient (Wetzel,
1975). Since this ratio varied between 15 to 96 to 1, it seems clear
that phosphorus was and is the major limiting nutrient within Lawtonka

Reservoir.
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Extent of Algal Blooms:

Data (Figures 10.la-d and 10.15a-c, Appendices D and E) obtained from
sample sites and transects (Figure 10.2 and 10.16) beginning July 29,
1982, and continuing through October 5, 1983, indicate the occurrence of
at least six algal bloom events during this time period. The first
occurred September 29, 1982 and the second occurred January 26, 1983,

The third and fourth, fifth, and sixth events occurred April 21, June 15,
July 24, Septembér 7, and October 5, 1983, respectively. The highest
chlorophyll a values recorded during this study occurred during the sixth
bloom. The mean value for the reservoir during this bloom event was 39
micrograms per liter with a sample size of approximatley 50. Carlson's
trophic state index for the reservoir, based upon these data, is 67, once

again indicating that the reservoir is eutrophic.
Algal Biomass, Genera, Cell Density, and Cell Volume Determination:

Samples of water were collected during an algal bloom on April 21, 1983
and analyzed to genera for predominant algal forms (Table 10.6). The
sample taken at sample site 1 (Figure 10.2) had five genera of algae that
constituted the bulk of the algae observed in the sample. Five major
genera of algae were also identified in the sample taken at sample site
3, however, one of these major genera was a blue green algal form.
Appendix F lists the genera of predominant algal forms identified in
Lawtonka Reservoir water taken during fluorometric analysis of

chlorophyll a.
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Table 10.6. Algal composition of water collected on April 21, 1983 in

Lawtonka Reservoir.

Site 1 - 0.5 Meters

Units/ml
unidentified flagellates 760
Chlorophyta
Chlorococcales
Pediastrum tetras T4%
Quadrigula lacustris 714%
Chrysophyta
Chrysomonadales
Mallomonas caudata 172
Ochromonas sp. 565
Cryptophyta
Cryptomonadales
Cryptomonas erosa 147
Euglenophyta
Euglenales
Euglena acus 714%
Trachelomonas sp. 714%
Cyanophyta
Chroococcales
Chroococcus minimus 14%
Bacillariophyta
Centrales
Cyclotella atomus 950
Melosira granulata 74
Pennales
Gomphonema sp. 7 4%
Nitzschia acicularis 14%
Nitzschia palea 74%

* = Less than indicated value.
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Table 10.6. Cont.

Site 3

Chlorophyta
Chlorococcales

Coelastrum microporum

Oocystis pusilla

Schroederia setigera

Chrysophyta
Chrysomonadales
Ochromonas sp.
Cryptophyta
Cryptomonadales

Cryptomonas erosa

Euglenophyta
Euglenales

Trachelomonas spp.

Cyanophyta
Nostocales
Anabaena sp.

Aphanizomenon flos—aquae

- 0.5 Meters

Units/ml

37%

37%

37

150

37%

160

37%

37
1900

Bacillariophyta
Centrales
Cyclotella spp.

Melosira granulata

Pennales

Asterionella formosa

Fragilaria crotonensis

Nitzschia acicularis

Nitzschia palea

* = Less than indicated value.

37%
37

37+*
37%
37%
37+*
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Table 10.6. Cont.

Site 3 — Mid Depths

Units/ml volume in um>/ml
Chlorophyta
Chlorococcales
Crucigenia tetras 37%
Oocystis pusilla 37%
Pediastrum simplex 37%
Quadrigula lacustris 37*
Schroederia setigera 37*
Chrysophyta
Chrysomonadales
Dinobryon sp. 37%
Mallomonas caudata 37+*
Ochromonas sp. 150 7.4x104
Cryptophyta
Cryptomonadales
Cryptomonas erosa 170 2.1x10°
Cyanophyta
Nostocales
Aphanizomenon flos-aquae 760 9.3x10%
Bacillariophyta
Centrales
Melosira granulata 61
Melosira italica 37%*
Pennales
Asterionella formosa 37%
Nitzschia palea 37%

* = Less than indicated value.
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Table 10.6. Cont.

Site 3

Chlorophyta
Chlorococcales

Oocystis pusilla

Tetrasporales

Sphaerocystis schroeteri

Chrysophyta
Chrysomonadales
Dinobryon sp.
Ochromonas sp.
Cryptophyta
Cryptomonadales

Cryptomonas erosa

Cyanophyta
Chroococcales

Coelosphaerium dubium

Nostocales

Aphanizomenon flos-aquae

- Bottom

Units/ml

61

37%

37+*
86

86

37%

250

Bacillariophyta
Centrales
Cyclotella spp.

Melosira granulata

Melosira italica

Stephanodiscus sp.

Pennales

Asterionella formosa

* = Less than indicated value.

49

170
37%
37%

37%*
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Table 10.6. Cont.

Site 13 — Raw Water in Water Treatment Plant
Units/ml volume in um>/ml

Chlorophyta
Chlorococcales

Pediastrum simplex . 37%*

Quadrigula lacustris 37%

Chrysophyta
Ch;ysomonadales
Ochromonas sp. 98 4.8x104
Cryptophyta
Cryptomonadales

Cryptomonas erosa 98 1.2x10°

Euglenophyta
Euglenales
Trachelomonas sp. 37%
Pyrrhophyta

Peridiniales

Ceratium hirundinella 37%

Cyanophyta
Nostocales

Aphanizomenon flos—-aquae 1200%* 1.5x10’

Bacillariophyta
Centrales

Melosira ganulata 61 2.8x106

Pennales

Asterionella formosa 37 1.6x106

*
"

Less than indicated value.

%%k

Aphanizomenon counts represent individual filaments instead of

colonies.
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Methods for relating algal species composition to relative degrees of
pollution have been reported (Palmer, 1969; EPA, 1973; Patrick and
Reimer, 1966). Two of these methods (EPA, 1973; Patrick and Reimer,
1966) rely on diatom analysis exclusively for this determination, while
Palmer utilizes the identification of both diatoms and nondiatom algae in
a determination of relative pollution. Utilizing Palmer's Index (Table
10.7) and algal data obtained on April 21, 1981 sample sites 1, 3 and 13

total 134, 87 and 104 index points, respectively.

Based on these data, it is logical to infer that Lawtonka Reservoir's
eutrophic condition has been caused by nutrient loading which has
stimulated the production of algae, many genera of which have been linked

with pollution problems.

Dissolved and Settleable Solids / Secchi Disk / Sediments:

Analysis of dissolved solids data (Figure 10.19a-b) over the annual cycle
indicated that the peak value occurred July 7, 1983 at sample site 7 and
July 1, 1983 at sample site 3. The determination of dissolved solids
provides an estimator of a reservoir's trophic condition since it
quantifies the amount of dissolved material in the water column.
Generally, dissolved solids were highest during the summer months due to

evaporative concentration and lowest during the cool months of the year.
Settleable solids content was essentially homogeneous throughout the

reservoir and indicated no long range transport of larger diameter (i.e.,

rapidly settleable) sediment in the reservoir. Turbidity analysis
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Vertical dissolved solids profile in
Lawtonka Reservoir at sample site 1
(July 1982-July 1983)
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Table 10.

7. Pollution-tolerant genera of algae.

(Palmer, 1969).

List of 60 most tolerant
genera, in orders of decreasing emphasis by 165 authorities

NO. TOTAL
No. GENUS GROUP* AUTHORS POINTS
1 Euglena F 97 172
2 Oscillatoria B 93 161
3 Chlamydomonas F 68 115
4 Scendesmus G 70 112
5 Chlorella G 60 103
6 Nitzxchia D 58 98
7 ~ Navicula D 61 92
8 Stigeoclanium G 50 69
9 Synedra D 44 58
10 Ankistrodesinus G 36 57
11 Phacus F 39 57
12 Phornidium B 37 52
13 Melosira D 37 51
14 Gomphonema D 35 47
15 Cyclotella D 35 47
16 Closterium G 34 45
17 Micractinium G 27 44
18 Pandorina F 32 42
19 Anarystis B 28 39
20 Lepocinclis F 25 38
21 Spirogyra G 26 37
22 Anaberna B 27 36
23 Cryptomonas F 27 36
24 Pdeiastrum G 28 35
25 Arthrospira B 18 34
26 Trachelomonas F 26 34
27 Carieria F 21 33
28 Chlorogonium F 23 33
29 Fragilaria D 24 33
30 Ulothrix G 25 33
31 Surirella D 27 33
32 Stephanodiscus D 22 32
33 Eudorina F 23 30
34 Lyngbya B 17 28
35 Oocystis G 20 28
36 Agmenellum B 19 27
37 Spirulina B 17 25
38 Pyrobotrys E 16 24
39 Cymbella D 19 24
*Groups: B, blue-green; D, diatom; F, flagellate; G, green.
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Table 10.7. Continued.

NO. TOTAL

No. GENUS GROUP* AUTHORS POINTS
40 Actinastrum G 20 24
41 Coelastrum G 21 24
42 Cladophara G 22 24
43 Hantzschia D 18 23
44 Diatoma D 19 22
45 Spondy lomorum F 16 21
46 Golenkinia G 14 19
47  Achnanthes D 16 21
48 Synura F 14 18
49 Pinnularin D 15 18
50 Chiorococcum G 15 17
51 Asterionella D 14 17
52 Cocconcis D 14 17
53 Cosmamus G 14 17
54 Gonium F 15 17
55 Tribonema G 16 16
56 Siaurouris D 14 16
57 Selenasirum G 13 14
58 Dietyosphaerium G 11 14
59 Cymatopieura D 13 14
60 Crueigreia G 13 14
*Groups: B, blue-green; D, diatom; F, flagellate; G, green.
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consistently indicated the more turbid nature of site 1 as compared to 3.
Presumably, this was due largely to wind induced wave action which
resulted in resuspension of bottom sediment (Figures 10.5a-c and
10.6a-c). The secchi disk data followed the same pattern as the
turbidity data. Bottom sediments were analyzed for their Ironm,
Manganese, Cadmium and Chromium content and exhibited 0.08, 1.91, 0.01,

and 0.05 mg/Kg, respectively.

Areal Extent of Vascular Plants:

A small area of aquatic macrophytes was found to exist in the

northeastern portion of Lawtonka Reservoir. It was 5.41 acre hectares in

area and was dominated by Nelumbo lutea. Elsewhere in the reservoir,

isolated stands of Polygonum coccinium, Potamogeton americonus, Dianthera

ovata and Myriophyllum spicatum occurred.

Bacterial Analysis:

Analysis of fecal coliform bacteriological data from sampling stations in
Lawtonka Reservoir indicated a trend of decreasing colony counts as one
progressed from sample site 1 (maximum of 1,700 colonies per 100 ml) to
site 3 (200 colonies per 100 ml). These data indicated that aerationm,
photolytic actions, and thermal changes occurring within the reservoir
were acting to reduce the number of fecal coliform bacteria in the water.
They also indicated that bacteria levels were highest in Lawtonka

Reservoir in the month of May 1983 (Appendix B).
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Fish Flesh Analysis:

An analysis of channel catfish (Ictalurus punctatus) was performed for

PCBs, Chlordane, DDT, Aldrin, Toxaphene and Heptachlor. Results of these
analyses have been published by the Oklahoma State Department of Health
(1981). The report concluded that "Lawtonka Reservoir does not appear to
be a problem with biocaccumulation of toxic organics in fish tissue."
Moreover in their executive summary they concluded, "Two reservoirs,
Greenleaf and Lawtonka, did not show any detectable levels of the

chemicals (i.e., Toxic chemicals) even in the parts per billion range."
Toxic Heavy Metals:

With the exception of total reactive mercury, none of the toxic heavy
metals analyzed exceeded drinking water or fish and wildlife water
quality criteria. The detection limit for the total mercury analytical
method utilized was 0.5 ug/L. No mercury was found in water samples
taken at the south end of the reservoir near the dam. However, two water
samples, taken at sample site 1 both exceeded water quality standards.
These samples both contained 3.7 ug/L of total mercury and as can be seen
are far in excess of detection limits (Figure 10.20). It will be
necessary to: (1) repeat the water sampling to reconfirm the presence of
mercury; (2) determine the source tributary of the mercury contamination
if its presence is confirmed; (3) to determine if the mercury is
anthropogenic or natural in origin; and (4) to evaluate the occurrence
and extent of biomagnification of the mercury through the analysis of

fish flesh residue.
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SECTION VIII

Biological Resources (Task 11):

Lawtonka Reservoir is located in the area of southwest Oklahoma which
includes the Wichita Mountain Range. This range consists mainly of
granite; its huge weathered boulders are uniquely characteristic of the
area. Besides the ancient rock-crowned mountains, the principal habitat
types iﬁélude extensive inter-montane meadows of restored native
grasslands, post oak -~ blackjack forests, small but important areas of
narrow, tree-covered stream bottoms and good condition rangeland.
Collectively with the lake, this makes for a variable habitat in a

relatively concentrated area.

Common grasses in the area include prairie cord grass (Spartina

pectinata), blue grama (Bouteloua gracilis), buffalo grass (Buchloe

dactzloides), and Suiter fescue (Festuca elatior).

Trees that occupy the habitat include eastern cottonwood (Populus

deltoides), black willow (Salix nigra), pecan (Carya illinoiensis), bur

oak (Quercus macrocarpa), sugar hackberry (Celtis laevigata), and

American elm (Ulmus americana). A few of the species that are directly

dependent on the reservoir are the common cattail (Typha latifolia),

Kansas horsetail (Equisetum kansanum), and Butler quillwort (Isoetes

butleri).
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Terrestrial vertebrate species found in association with the habitat

ranges from the common oppossum (Didelphis virginiana) to the rare

black-tailed prairie dog (Cynomys ludovicianus) and buffalo (Bison bison)

which are both protected in the Wichita Mountain Wildlife Refuge. Other
species found in the refuge are Texas Longhorn Cattle (Bos taurus),

pronghorn (Antilocapra americana), elk (Cervus canadensis), and

whitetailed deer (Odocoileus virginianus). The watershed area will also

accommodate such species as the desert shrew (Notiosorex crawfordi),

western big-eared bat (Corynorhinus refinesquii), desert cottontail

(Sylvilagus audubonii), red wolf (Canis niger) and bobcat (Lynx rufus).

Migratory bird species that utilize the reservoir directly include

Canadian geese (Branta canadensis), mallard (Anas platyrhynchos),

blue-winged teal (Anas discors), bufflehead (Bucephala albeola), and

common merganser (Mergus merganser). Resident bird species that occupy

the habitat around the reservoir include the bobwhite (Colinus

virginianus), turkey (Meleagris gallopavo), and roadrunner (Geococcyx

californianus). Birds that use Lawtonka Reservoir directly for food,

water and habitat include the great blue heron (Ardea herodias), great

egret (Casmerodius albus), osprey (Pandion haliaetus), Baird's sandpiper

(Calidris bairdii), and silt sandpiper (Micropalama himantopus).

There is a great variety of reptiles and amphibians in the Lawtonka
Reservoir watershed. For example, the broad-banded copperhead

(Agkistrodon controtrix laticinctus) can be found atop the granite

boulders and the smooth softshell (Trionyx muticus) inhabits the

reservoir itself. Other common species include the red-spotted toad
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(Bufo punctatus), bullfrog (Rana catesbeiana), southern prairie lizard

(Sceloporus undulatos consobrinus), and bullsnake (Pituophis melanoleucus

sayi).

Lawtonka Reservoir also provides direct habitat for large populations of
aquatic vertebrates. Chief among these are the fishes which

predominantly consist of channel catfish (Ictalurus punctatus), flathead

catfish (Pylodictis olivaris), bluegill (Lepomis macrochirus), gizzard

shad (Dorosoma cepedianium), white bass (Morone chrysops), black crappie

(Pomoxis nigromaculatus), and largemouth bass (Micropterus salmoides).

An extensive listing of flora and fauna of the Lawtonka Reservoir area is

presented in Appendix G.
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SECTION IX

RESTORATION ALTERNATIVES AND RECOMMENDATIONS (TASK 12):

The occurrence of algal blooms in Lawtonka Reservoir, has been
documented. Restoration alternatives were evaluated and discussed with
the Lawtonka Reservoir Committee throughout the course of the public
participation program. These alternatives were grouped into symptomatic
and causative approaches and were evaluated with regard to their cost and

applicability to Lawtonka Reservoir.

Symptomatic Approaches:

Dilution

The addition of dilution water to Lawtonka Reservoir could reduce the
concentration of nutrients in the reservoir but obviously would not
reduce nutrient loading. Consequently, this restoration method is viewed
as a symptomatic treatment and not as one which would solve the

reservoir's problems.

Stormwater runoff and low flows are presently utilized to f£ill the
reservoir. The only additional source of water to Lawtonka Reservoir
would be water presently stored in Ellsworth Reservoir. The Total
Phosphorus concentration of Ellsworth water, however, is frequently
higher than that found in Lawtonka Reservoir. Consequently, the addition

of Ellsworth water would increase the Total Phosphorus concentration in
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Lawtonka Reservoir instead of reducing it. Dilution, therefore, is not a

feasible restoration alternative for Lawtonka Reservoir.

Nutrient Inactivation

Nutrient inactivation by application of aluminum sulfate (alum) is also
viewed as a symptomatic approach to lake restoration. In addition to its
symptomatic nature, the method has the disadvantage in that it can only

be applied after an environmental impact has occurred.

Application rates taken from the literature range from 0.4 to 22.6 mg/L.
Utilizing the upper treatment level, a single application to Lawtonka
Reservoir would cost $694,787 for aluminum sulfate and an additional $500
in personnel and application hardware, resulting in a total cost of
approximately $695,287 per application.

0

6.97 x 10 liters/lake volume x 22.6 mg/L =

6

1.58 X 1012 mg or 1.58 X 10° kg X 0.4405286 dollars/kg = $694,787

Macrophyte Harvesting
Macrophyte harvesting is not a feasible restoration option for Lawtonka
Reservoir since the areal extent of reservoir bottom covered by

macrophytes is less than one percent of the reservoir's surface area

(Task 10).
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Aeration/Mixing

Hypolimnetic aeration was not considered as a feasible restoration
alternative for Lawtonka Reservoir since the thermal profile data from
Task 10 indicates that only small portions of this reservoir stratify

locally 3 months of the year.

Dredging Lawtonka Reservoir

Stormwater entering the Lawtonka Reservation carries a high sediment
load. While the data illustrates the significant loss of reservoir
volume capacity (10 percent) since the time of the reservoir's
construction, the symptomatic approach of dredging the reservoir proper
was not recommended by the committee. In-reservoir dredging would be
costly, would reduce the aesthetic quality of this heavily used
reservoir, and would need to be repeated in the future as sedimentation

would continue to decrease the reservoir's volume capacity.

Causative Treatment:

Biomanipulation

Biomanipulation was considered to be too poorly documented to be proposed
as a restoration method. Theoretically, however, it might be quite
effective since the primary energy pathway in the reservoir appears to be

the following food chain:

Skipjack Herring
Daphnia
Diatoms + Green Algae - ~ Shad - Channel Catfish
Cyclops

Largemouth Bass
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Experimental manipulation of the shad population, either by increased
predation or by selective removal of components of the population (which
presently avoid predation due to their size), could decrease the

reservoir's algal standing crop.

Watershed Management
Total Watershed Management:
The size of Lawtonka Reservoir's watershed and the reservoir's on-channel
design all tend to support watershed management as the most effective
method to reduce nutrient loading of the reservoir.
Ellsworth Water Transfer Management:
Since phosphorus was found to be the limiting macronutrient in Lawtonka
Reservoir it would be of value to monitor its concentration in the Lake
Ellsworth water and to minimize and/or avoid use of the transfer pipeline
when phosphorus concentration from Lake Ellsworth is above 0.05
milligrams per liter.
Lawtonka Watershed Agricultural Activity Management:
To the extent possible it would be wise to:

(a) minimize row crop cultivation

(b) discourage any supplemental feeding cattle operations
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(c) subsidize farmers for the maintenance of land-tributary

interface buffer strips

(d) prohibit feedlot operations

(e) carefully monitor the use and magnitude of application of

herbicides, pesticides and fungicides.

Restoration Plan Proposed for Overholser Reservoir:

Action 1: Monitor Ellsworth Pipeline Phosphorus Concentrations

Ellsworth pipeline water should only be used for quantity

augumentation when its Total Phosphorus concentration is below 0.05

mg/L.

Action 2: Monitor and Minimize the amount and nature of agricultural

activity in the Lawtonka watershed.

Thought should be given to acquiring land in this area for a park or

conservation area, as well as provide subsidies to farmers in the

watershed to reduce agricultural activities.

Action 3: Limnological Studies

Studies should be conducted to:

(1) Evaluate the extent of the mercury problem in Lawtonka Reservoir.
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SECTION X

Restoration Benefits (Task 13):

The following is a discussion of the restoration benefits that are

expected to result if the proposed recommendations are implemented.

Restoration Benefits from Action 1:

The inclusion of a water quality criterion, in addition to the water
quantity criterion of Lawtonka Reservoir stage elevation, as a
corequisite to the initiation of pumping from the Ellsworth pipeline will
reduce algal growth stimulation. Such algal stimulation has occurred,
historically, due to the introduction of water containing Total
Phosphorus in excess of 0.05 milligrams per liter to a reservoir where

the algal growth limiting macronutrient is phosphorus.

Reducing algal growth in Lawtonka Reservoir will lower water treatment
costs as well as reduce the amount of dissolved organic carbon (DOC) in
the water column. Such a reduction of DOC should help in the
ameoloration of inadvertent trihalomethane production during the

chlorination process in the water treatment plant.
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Restoration Benefits from Action 2:

(Watershed Management)

Overall reduction in phosphorus and nitrogen entering the reservoir as a
result of (1) buffer zone placement; (2) minimizing phosphorus intense
agricultural activities; and (3) prohibiting the establishment of feedlot
operations within the watershed will help decrease the production of

algal growth that presently occurs in the north end of the reservoir.

To the extent that this nutrient loading influences algal growth in the
south end of the reservoir (as evidenced by the chlorophyll maps),
watershed management of the limiting nutrient should help decrease the
production of algae near the intake structure to the water treatment
plant. Lowering the concentration of algae and nutrients in the source

water to the plant should help to reduce water treatment costs.

If algal bloom problems in the reservoir can be eliminated by actions 1
and 2, both economic and esthetic benefits will be realized. Unmsightly
algal blooms presently deter some of the public from utilizing the
reservoir facilities during the peak summer months. Increased attendance

and revenues could be generated if the algal problems were mitigated.

By educating users of mercury containing fungicides as to alternative
methods of application, the obvious ecological benefits of reducing
mercuric loading into the reservoir will be realized. Continued
investigation of this potential problem will help to determine whether
increased mercury levels in the north end of Lawtonka Reservoir are (1)

episodic or continuous, and (2) are concentrated in the biota.
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Restoration Benefits from Action 3:

A field study to evalute the existance of a mercury problem at the
Robinson's landing end of Lawtonka Reservoir will eliminate the

possibilty of the occurrence of any "tainted fish" scares. Additionally,

if the existence of a mercury problem is confirmed, such information will

minimize the possibility of toxic exposure.
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SECTION XI

PHASE II MONITORING PROGRAM & MILESTONE WORK SCHEDULE (TASKS 14 & 15):

A program has been developed in order to monitor Lawtonka Reservoir
water quality during implementation of the Phase II Restoration
project. Parameters which were indicated to be significant in the
Phase I Diagnostic Monitoring program will be included for analytical

study.

The major problem in Lawtonka Reservoir appears to be increased algal
bloom development during the summer months. Chlorophyll data suggests
the pipeline coming from Lake Ellsworth to Lawtonka Reservoir is
stimulating algal bloom development in Lawtonka Reservoir. A
monitoring program is suggested that will compare pipeline water to
Lawtonka Reservoir water over a summer season. Statistical analysis
can then be done in order to determine the actual impact of the

pipeline on Lawtonka Reservoir.

A proposed monitoring program along with a milestone work schedule for

project completion under Phase II is provided (Tables 14/15.1 and

14/15.2).
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Table 14/15.1. Phase II monitoring program.

DATE

PARAMETERS

MONITORING
FREQUENCY

Grant Award Date (GAD)
plus one month

GAD plus two months

GAD plus three months
(Phase II work begins)

GAD plus 4 .... 15 months

Chlorophyll a
Total Phophorus

Chlorophyll a
Total Phophorus

Chlorophyll a
Total Phosphorus

Chlorophyll a
Total Phosphorus

Ag specified in
Federal Register
Vol. 24, No. 25

As specified in
Federal Register
Vol. 24, No. 25

As specified in
Federal Register
Vol. 24, No. 25

As specified in
Federal Register
Vol. 24, No. 25
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Table 14/15.2. Lawtonka Reservoir Phase II milestone schedule.

DATE

ACTIVITY

Grant Award Date (GAD)
plus one month or adjust to
two months before onset of work

GAD plus two months

GAD plus three months

GAD plus 4....15 months

Phase 1II
monitoring program

Pre-project monitoring
continues
Project work begins

Concurrent and past project
monitoring
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SECTION X1II

NON-FEDERAL FUNDING (TASK 16):

Fifty percent of Phase II Clean Lakes funding is the responsibility of
State and local sources, with the remaining 50 percent matched by EPA.
The Lawton Water Department and other Lawton City agencies were
contacted in an attempt to locate potential sources of non-federal

matching funds and we are awaiting their response.
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SECTION XIII

PROJECT RELATION TO OTHER POLLUTION CONTROL PROGRAMS (TASK 17):

The following agencies were contracted concerning other pollution
control programs that have occured or are ongoing in the Lawtonka

Reservoir watershed:

The Oklahoma Department of Pollution Control (DPC);
Oklahoma State Department of Health (OSDH);

Association of South Central Oklahoma Governments (ASCOG);
Oklahoma Conservation Commission (OCC);

Oklahoma State Department of Agriculture (OSDA);

Soil Conservation Service (SCS); and

Agricultural Stabilization and Conservation Service (ASCS).

Information pertaining to the 208 areawide wastewater management
program, through DPC on point sources, has been outlined in Task 8.
The city's of Apache and Fletcher sewage treatment plants operate
within the Lake Ellsworth watershed. Both have been recommended for

upgrading under the 201 Construction Grants Program.

Under the 201 Construction Grants Program administered by OSDH, the
city of Apache sewage treatment plant is now being upgraded to total
retention lagoons. Fletchers sewage treatment plant was converted to

total retention after 198l.
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A Toxics Monitoring Survey of Oklahoma Reservoirs, released in 1982 was
performed by OSDH, Environmental Health Services, State Environmental
Laboratory Service. The program began as a supplemental appropriation
from the Legislature, made at Governor Nigh's request. The purpose of
the study was to measure and evaluate the level of toxic organic
compounds in fish tissue. Fish samples collected and analyzed showed
no FDA action level violations and OSDH warning and concern levels were
not exceeded. The report stated that Lawtonka Reservoir did not appear

to have a problem with toxic organic residue in fish.

One program administered by ASCOG involves land fill operations. A

seven town trust fund is set up in the Lawtonka Reservoir area to help
upgrade these landfills to OSDH standards. They are also involved in
assisting the city of Apache, through planning and grants, in upgradng
its sewage treatment plant. No water treatment plants are known to be

undergoing upgrading through ASCOG at this time.

The 208 selection and prioritization of Target Watersheds for Nonpoint
Source Implementation, conducted by the OCC, has selected watersheds
for nonpoint source implementation activities by evaluating runoff data
collected from 1980 to 1984. One site in basin 3 in Comanche county,
was included in the nonpoint source watershed ranking. This area is

below the Lawtonka Reservoir watershed.

Two programs now offered through SCS are the Great Plains Comservation

Program and the Agriculture Conservation Program (ACP). The first
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program is set up between the farmer (producer) and USDA with
applications taken through the Conservation District office. This
program allows the farmer to apply conservation measures to his
property over an extended period of time, from 3 to 10 years. The ACP
involves annual applications and provides government supported cost -
share arrangements with up to 50 -~ 65% funding. Ongoing individual
projects in Comanche county include grass planting, terracing and pond

construction.

At the present time, ASCS is taking flood damage applications. Due to

the severe flooding that took place in October 1983, many homes and

farms are in need of financial assistance.
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SECTION XIV

PLAN OF OPERATION AND MAINTENANCE (TASK 18):

A plan of operation and maintenance has been developed for the
pollution control measures recommended for the Phase II Restoration

Project.

Considerable leakage into Lawtonka Reservoir has been documented coming
from a pond which fills with septic overflow located across the road
from School House Slough on the east side of the lake. Due to the
possibility of fecal coliform‘and other contamination to the lake in
that area, it is recommended that this pond be drained and lined with
plastic to OWRB specifications. Depending on the life of the material,

minimal maintenance is forseen.
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SECTION XV

PERMIT REQUIREMENTS (TASK 19):

No dredging is associated with the proposed Phase II project for
Lawtonka Reservoir, and therefore, no permits pertaining to Section 404

of the Clean Water Act are required.
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SECTION XVI

PUBLIC PARTICIPATION (TASK 20):

The projected public participation program for the Lawtonka Reservoir
Phase II project is included in Table 20.1. Appendix H contains a
complete record of the Phase I public participation activities to date
for Lawtonka Reservoir. Because of timing problems, the final public

meeting will be held on March 29, 1984 in Lawton, Oklahoma.
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Table 20.1. Lawtonka Reservoir Phase II Public Participation Milestone

Schedule.

DATE
Grant Award Date (GAD)
GAD plus two months
GAD plus three months
GAD plus five months and every

two months thereafter until
restoration projects end.

ACTIVITY
Revise mailing list
Press release for public meeting
Public meeting to begin project

Committee meeting for update

A public meeting will be held at the beginning of the two year monitoring
program which is required for any Phase II project. Also, press releases
will be sent out before each major restoration technique is implemented.
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SECTION XVII

Environmental Evaluation (Task 21):

(1) Will the proposed project result in the displacement of any people?

No.

(2) Will the proposed project deface existing residents or residential
areas? What mitigative actions such as landscaping, screening, or

buffer zones have been considered? Are they included?

No.

(3) Will the proposed project be likely to lead to a change in

established land use patterns, such as an increased development

pressure near the reservoir? To what extent and how will this

change be controlled, through land use planning, zoning, or through

other methods?

Yes. One of our recommendations is to change land use.

(4) How does this project conform to area wide waste treatment

management plans, if any, developed under section 208 of the Act?

No conflicts with Statewide 208 Programs have been identified.
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(5)

(6)

(7

(8)

Will the proposed project adversely affect a significant amount of

prime agricultural land or agricultural operations on such land?

There will be minimal adverse affects on agricultural operations or
land, since we are only recommending to minimize any increase in

agricultural development.

Will the proposed project result in significant adverse effect on

park land, other public land, or lands of recognized scenic value?

No, on the contrary, park land will be enhanced by the improved

nature of the lake.

Has the state historical society or state historical preservation

officer been contacted by the grantee? Has he responded, and if so,

what was the nature of the response? Will the proposed project

result in a significant adverse affect on lands or structures of

historical, architectural, archeological or cultural value?

No, since there will be no construction activities in the watershed.

Will the proposed project lead to a significant long range increase

in energy demand?

No. There will be no long range increase in energy demands.
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(9)

(10)

(11)

Will the proposed project result in significant and long range

adverse changes in ambient air quality or noise level? Short term?

No. There will be no adverse effects in ambient air quality.

If the proposed project involves the use of in-reservoir, chemical
treatment, what long and short term adverse effects can be expected

from the treatment? How will the grantee mitigate these effects?

No. The project doesn't involve the use of in-reservoir chemical

treatment.

Does the proposal contain all the information that EPA requires in
order to determine whether the project complies with Executive Order
11988? 1Is the proposed project located in a flood plain? If so,
will the project involve construction of structures in the flood
plain? What steps will be taken to reduce the possible effects of

flood damage to the project?

The project of necessity is located in a flood plain, however, there

will be no structures constructed.
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