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EXECUTIVE SUMMARY

A variety of locations were evaluated as potential sites for additional wastewater treatment facilities in the
Georgetown Regicnal Planning Study. Initially, fifteen potential sites were considered, and of these four

were selected for further consideration. The four siles chosen for analysis were:

The City of Georgetown wastewaler facility localed along the San Gabriel River just downstream of

the park road bridge;

+  Dove Springs Development Corporation located along an unnamed fork of Mankin's Branch
Creek in the vicinity of GR 102,

» Mankin's Crossing at the San Gabriel River between State Highway 29 and the Mankin's Branch

Creek confluence; and
+  Bemry Creek near the confluence of the San Gabriel River and Pecan Branch Creek.

Many factors were taken into account in making the final site recommendations. As with any wastewater
treatiment facility, the impact of discharges info receiving streams had 1o be considered, and treatment
levels necessary to achieve standards specified by the TWC for Segment 1248 had to be determined. In
addition, much of the Georgetown Hegional Planning Area is localed over the recharge zone of the Ed-
wards Aquifer. This provides a further constraint in planning, because the TWC has prohibitted additional

discharges into streams overlying the recharge zone of the aquifer.

Other factors that were considered during the course of the sludy included additional environmental con-
straints, such as biological considerations or archaeological features, that might influence the uitimate
choice of site{s). Finally, the cosis associated with scenarios that met the requisite criteria were consid-

ered, in order ta determine the most economical alternative.

The expected water qualily downstream of the outfall of a variety of wastewater freatment plants at various
trealment levels was determined. Several scenarios were constructed in order to determine the
combination of plants that would give a total treatment capacity of 8 MGD while maintaining water quatity
levels in the receiving stream above the minimum DO level of 5 mg/L. The following conclusions were

drawn fram the QUAL-TX modeling of Segment 1248:

»  The City of Georgetown couid discharge up 1o approximately 4 MGD from the existing facility with a
treatment level upgrade to 10/3/4 and installation of an outfall main in order to discharge effluent
beyond the Edwards Aquifer recharge zone. The minimum DO, under summer critical low flow

conditions, resulting from this discharge would be 5.2 mg/L. It is not likely that the City of
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Georgetown's treatment facility could be expanded beyond 4 MGD without requiring a treatment
level of 5/2/5.

With or without upgrading the Gity of Georgetown facility, the proposed Dove Springs WWTP
could discharge 2.4 MGD al a treatment level of 10/3/4 without violating the main siem of the San
Gabriel River {Segment 1248) minimum DO level of 5.0 mg/t under critical summer low flow

conditions.

Without upgrading the Georgelown facility to a treatment level of 10/3/4, the combined discharge
of the Dove Springs Development Corporation and Mankin's Crossing facitities at 5.5 MGD (a total
segment freatment capacity of 8 MGD) would result in violation of the 5.0 mg/L. minimum DO crite-

rion. The minimum predicted DO concentration is 4.3 mg/L.

With the City of Georgetown facility upgraded to a treatment level of 10/3/4, Dove Springs
Development Gorporation could discharge up to 2.4 MGD and the Mankin's Crossing facility could

discharge up 10 3.0 MGD, both at a treatment level of 10/3/4, without violating the state criterion.

Without upgrading the Georgetown facility to a treatment level of 10/3/4 a combined discharge of
Dove Springs Development Corporation, Mankin's Crossing and Berry Creek facilities at 5.5 MGD
(a total treatment capacity of 8 MGD) would result in violation of the 5.0 mg/L minimum DO

criterion. The minimum predicted DO concentration is 4.3 mg/L.

With the Cily of Georgetown facility upgraded to a treaiment level of 10/3/4, Dove Springs
Development Corparation could discharge up to 1 MGD, a Berry Creek facility up to 2 MGD, and
the Mankin's Crossing facility could discharge up to 2.5 MGD, all at a treatment levei of 10/3/4,

withoul violaling the state crilerion. The minimum predicted DO concentration is 5.1 mg/L.

A 7 MGD facility localed at Berry Creek or an 8 MGD facility located at Mankin's Crossing would re-
quire a treatment level of 5/2/5 to maintain DO levels above 5 mg/L at summer critical low flow con-

ditions.

Immediately downstream, Lake Granger (Segment 1247) is directly affected by the quality of the effluent

discharged into Segment 1248, EPA National Eutrophication Survey dala for Texas lakes indicate that

l.ake Granger is most likely phosphorus limited. This suggests that control of point and nonpoint sources

af phosphorus may be important. However, this factor did not affect the choice of future plant locations.

The geological, biological and cultural resources of the area were surveyed in order to determing whether

there were any features that would be determinative in choosing the localion of the treatment plani{s}.

The most critical factor in this study was determining the eastern edge of the recharge zone of the
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Edwards Aquifer. The geological study was specifically designed 1o address this point, as well as to
determine the location of wells producing potable waler from the aquiter. The survey confirms the criginal
assumption that the three new sites chosen far consideration, Berry Creek, Dove Springs and Mankin's

Crossing, are not located on the recharge zone of the Edwards Aquifer.

The biclogical survey, which included sampling at five sitles along Segmenl 1248, indicaied that no bio-
logical habitats of particular noie would be adversely aftected by the construction of a WWTP at any of the
propased localions. Several endangered or threatened bird species have been observed in the area, but

he immediate vicinily does not appear to be a preferred habitat for any of them.

A survey of cultural resources revealed that the area is rich in archaeological sites. The only extensive ex-
cavations have taken place in association with the construction of reservoirs. However, the available in-
formation indicates thatl sites are likely to be pravalent in drainages, paricularly at the confluence of
sireams. Availability of lithic raw materials and proximity to springs increases the probability of such sites.
Thus, potential WWTPs may be located on prehistoric sites. These siles are particularly significant and
also difficult to identify if buried in alluvial landforms. A complete archaeological survey of any proposed
site is recommended, and may be required by the EPA or the TWDB. None of the proposed sites was

eliminated based on this brief survey.

Water quality modeling of selected combinations of sites at various trealmen levels was used to select the

following scenarios for economic evaluation:
+ A single, 8.0 MGD facility at Mankin's Crossing with a treatment level of 5/2/5;

+ A two plant scenario thal maintains the existing treatment plant at 2.5 MGD with an upgraded
treatment fevel of 10/3/4. A large, 5.5 MGD plant would be built at Mankin's Crossing at a
treatment leve! of 10/2/6;

+ A three plant scenario with the existing 2.5 MGD treatment plant, a 2.0 MGD plant at Berry Creek
and a 3.5 MGD plant at Mankin's Crossing, all at a treatment level of 10/3/4;

+ A four plant scenario with a 1.0 MGD plant at Dove Springs. The existing plant is maintained at 2.5
MGD, the Berry Creek plant is built at 2.0 MGD and the Mankin's Crossing plant has a maximum
capacity of 2.5 MGD. Al planis operate at a treatment level of 10/3/4,

»  Alwo-stage scenario in which the existing plant is maintained at 2.5 MGD and temporary, 1.2 MGD

package treatment plants are located at Berry Creek and Dove Springs. When the capacity of
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these two planis is exceeded, all of their flows will be diverled to a large, 5.5 MGD plant al Mankin's

Crossing.

It is assumed thal each of these scenarios meets the TWC crileria for maintaining minimum DO
conceniralions, as specified by the TWC, for Segment 1248 of the San Gabriel River. Thus, further
narrowing down of the alternatives is lilely 1o rely heavily on economic considerations. Cost eslimates
were derived for each of these scenarios, with and without 15 percent water conservation. The analysis
eslimaled the capital costs of each oplion in 1990 dollars with a 25 year pay-cut period at 10 percent
interesl. Annual costs were then converled to present (1980) values using a 5 percent annual discount

rate.

A comparison of the five scenarios considered shows that the cheapest scenario is a two-stage scenario in
which tempaorary package plants are used fo service the majority, but not all, of the service area during an
initial ten year period. This scenario has the advantage of deleriing the capital cost of a large treatment
plant tor ten years (15 years with water conservation). in deciding on the second stage of this scenario,

the other four scenarios were analyzed for costs.

The most expensive altemnative is the one plant scenario. Two factors contribute to the heavy costs asso-
cialed with this option. First, the existing treatment plant is abandoned, resulting in the immediate con-
struction of an additional 2 MGD of capacity as compared with the other scenarios. The other reason is the
fact that water quality modeling shows that the construction of a single, large facility, discharging a total of 8
MGD, would have o have a treatment level of 5/2/5 in order ta meel minimum DO concentrations, as

specified by the TWC, for Segment 1248 of the San Gabriet River.

Of the remaining three scenarios, coslt increases as a function of the number of plants constructed. Thus,
the recommended second phase of the two stage scenario is {o retain the existing Georgetown plant at
2.5 MGD and to build a large, 5.5 MGD plant at Mankin's Crossing. An additional advantage of the two
plant scenario as opposed lo scenarios in which additional plants are construcied concerns flexibility.
Given the fact that very large growth projections have been used to construct these scenarios, it is likely
that there is considerable inaccuracy associated with the growth scenario constructed for each drainage
area. Thus, scenarios that allow lor large service arsas will accommodale a greater degree of flexibility in
growth patterns. This will reduce the probability of providing excess capacity at one site, whiie requiring

acceteration of the construction schedule at another.

Based on these considerations, it is recommended that two temporary package plants be constructed in

order to accommodate immediate increases in demand and 1o deler improvements to lthe existing
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Georgetown WWTP. Later, as demand increases, the existing plant would be upgraded to a treatment

level of 10/3/4 and the package planis reptaced by a larger plant at Mankin's Crossing.
The iollowing development schedule is recommended:

+ Immediately converting ihe existing Georgstown WWTP from a paralle! stream process to a single
stream, series two-stage process, thereby limiling its capacily 1o an average daily flow of 1.67
MGD.

+ Diverting flows from basins ¢ and 3b from the existing ptant to a new, 1.2 MGD package plant at

Dove Springs. This plant would also serve basins SWID, £ and F.

+  Constructing a 1.2 MGD temporary package plant at Berry Creek to serve the Berry Creek water-
shed (basins B, Bt and C} and basin A.

« In 2000 (or when flows to the Dove Springs plard approach plant capacity) replacing this plant with
a 2.8 MGD plant at Mankin's Crossing.

» In 2010 {or when the Berry Creek plant approaches full capacity) abandoning this plant and di-

verling the flows to the Mankin's Crossing plant.

+ In 2015 upgrading the existing Georgetown plant to a treatment level of 10/3/4 in order to
increase its capacity 1o 2.5 MGD while complying with the TWC mandate.

+ Increasing the capacity of the Mankin's Crossing plant to a total capacity of 5.5 MGD in two phases,

in order to exlend its life lo the end of the planning horizon.

+ Implementing a rigorous water conservalion plan, in order to defer much of this capital investment

for as much as five years.
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| INTRODUCTION
l.A Authorization

Because of the projected growth in the Georgetown area, the City of Georgetown and the Town of Weir,
together with several private land developers, have agreed to participate in a feasibility study for the de-
velopment ol regional wastewater facilities. This study, financed in part by the Texas Waler Development
Board {TWDB), was initiated as a result of House Bill 2 and House Joint Resolution 6, passed by the 65th
Texas Legislature in 1985, in order to encourage cost-effeclive regionai water and wastewater facility de-

velopment.

Accordingly, the City of Geargetown contracted with Wallace, Winkler and Rice, Inc. to undertake a study
of the adequacy of existing waslewater facilities in the Georgelown area, and lo evaluale the nalure, liming
and costs associated with alternative scenarias for facility improvements required o meet the predicted
demand by the year 2030.

1.8 Scope and Objectives of Study

The study area considered for the Georgetown Regional Wastewater Planning Study was the area de-
fined by the City of Georgelown as its Century Ptan Planning Area plus the recenily incorporated Town of
Woeir. However, much of this area is quite distinct in character from the existing urban development in the
immediate Georgetown vicinity, and unlikely to require organized wastewaler service during the planning
horizon. As a resull, a waslewaler service area that conlained the future urban growth areas described in
the Georgetown Century Plan was delineated out of the larger region. It consisted of the Georgetlown
Extra-territorial Jurisdiction (ETJ) {(as of January 1988), the Town of Weir and ils associaled walersheds,
plus three small areas adjacent lo lhe Georgetown ETJ. The area includes the certified service area of the
Williamson County MUDs #5 and #6, approximately 1,500 acres of privately owned land and portions of
major watersheds that include the San Gabriel River, Berry Creek, Pecan Branch, Smith Branch and

Mankin's Branch.

Growth in the Georgetown area has been driven by many ot the same factors that have driven growth in
Centrat Texas in general, namely, the overall condition of the State's economy added to its desirable geo-
graphic location. The Balcones fault, which parallels IH 35 provides topographical relief to an otherwise
predominantly flat terrain. However, the faull line also defines the eastern edge of a limestone plateau
{the Edwards) which is underlain by a series of aquifers. These aquifers provide a source of drinking water

for the area and are particularly susceplible to contamination from point and non-point sources.



The aobjective of the study was lo determine the adequacy of existing wastewater treatment facilities given
population growth projections and the fact that flows being received by the existing freatment plant ap-
proach and occasionally exceed the rated plant capacity. Given that additional treatiment capacity will be
needed, ceost estimates were determined for various alternative development scenarios. In developing
these scenarios, consideration was paid to the fact thal further discharge of effluent to streams overlying

the Edwards Aquifer recharge zone is restricted by the Texas Water Commission (TWC).

Protecting the quality of water that recharges the Edwards Aquifer is of primary concern to the TWDB, the
TWC and affected cities. This fact has strongly influenced the way that wastewater management can be
approached in the Geargetown area. In addilion to constraining the amount of treated sewage that can be
discharged over the recharge zone, a reduction in the overall number of seplic tank systems is also a goal
of the TWDB and TWC. Because many of the proposed developments 1o the west and northwest of
Georgetown are located on the recharge zone, finding a means to dispose of wastewaler in these areas is
critical. This problem has provided an added incentive for regional planning for wastewater management

in the Georgetown area.
1.C Contents o! Report

This report focuses on the problem of providing adequate waslewaler reatment facilities in the George-

town area, given the following assumptions:
+ the existing city wastewater treatment plant is approaching full capacity;

« itis unlikely that additional discharge of treated sewage will be allowed by the TWC al this or any

other site located over the Edwards Aquifer recharge zone;

+ considerable growth is projected in the Georgetown area, particularly over the Edwards Aquifer

recharge zone in areas not currently served by centralized treatment facilities; and

+ it is unlikely that major technaiogical advances for on-site systems will reduce the likelihood of

aquifer contamination.

The scaope of the study includes an assessment of existing wastewater treatment facililies and a determi-
nation of future demand for the years 1990, 2000, 2010, 2020 and 2030. These estimates have been
derived from a combination of population projeclion scenarics together with land use intensity predic-
tions. In determining these estimates, an attempt has been made to assign future wastewater flows to

specific drainage basins within the study area, in order to locate areas most in need of tacility expansion.
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Suitable wastewater collection and treatment alternatives have been identified and evalualed relative to
these growth areas. Assessmenls of project costs, environmental constraints, water quality impacts, fea-
sibility and permitting requirements are presented for a variety of alternative scenarios. Recommendations
are made for wastewaler treatinent plant and majar collection line localions and sizing, phasing of different
projects and potential financing mechanisms. Given the uncerlainties associaled with growth projections,
a major consideration has been maintaining flexibility and allowing tor incrememat expansion of the various

treatment facilities.

Data used in the study have been derived from a variety of sources. The data colleclion portion of this
study relied heavily on previous population projections and land use intensity maps, particularly those in-
cluded in the Georgetown Century Plan and the 1983 and 1985 studies prepared by Samuel L. Wyse As-
sociates. Computer modeling, using the TWGC QUAL-TX Water Quality Simulation Model, was used to de-
termine water qualily constraints associated with various plant size and location scenarios. Environmental
constraints were determined from existing geclogical, biological and archaeological data, verified by field
investigation. Cost estimates were derived from the known cost of wastewater trealment piant construc-
tion, tand prices, interceptors costs and the need for pumping stations based on the lopography of the
area. Throughout the course of the study, several public meelings were held in order to address the con-

cems of the study participants and affected public entities, as well as private land owners.

The report is organized into ten sections, with the water quality modeling runs included as a appendix.

Subsequent sections include:

+ A description of existing conditions in the area, including past growth patterns and predicted fu-
ture trends. Existing waslewater colleclion and treatment facilities are evaluated, together with

plans for future expansion of wastewater services (Section i),

- The methodology used and results obtained for population projections and wastewater flow pre-
dictions are given for each drainage basin, with and without aggressive water conservaltion eftorts

(Section I1).

» A variety of potendiai wastewaler treatment plant sites are evaluated and four sites selected for
further evaluation and modeling. The technical, institulional and economic crileria used in making

this selection are explained (Section V).

*  Using computer modeling techniques, the water quality of Segment 1248 (the San Gabriel River
below Georgetown) and Segment 1247 (Lake Granger} was determined for a variety of scenarios

involving various combinations of these four plant sites at various utilization capacities and treat-




ment levels. These data provided additional constrainis to be added to the sile selection criteria
(Section V).

Three reports that define the environmental constraints associated with additional wastewater
Ireatment facilities are included. Section Vi conlains geological, biological and archaeological
evaluations af the area with particular reference 1o potential treatment plant siles and the location

of interceplor systeins.

Given the projected populationfland use distribution and the various environmental and water
quality constrainis, wasteload collection system alternatives are presented. Major interceptors,
minor collectors and pump stations required by each alternative are described and the costs

associated with each scenario presented (Section VII).

Given the technical, environmental, water quality and economic constraints delineated in previous
sections, various wasteload collection and trealment system alternatives are evalualed.
Recommendations are made about the location of treatment plants and the sizing of interceptors.
Cost estimates are included, together with phasing recommendations. An attempt has been
made lo incorporate some flexibility into the process so thai decisions can be made in response to
actual growth patterns (Section VIli).

A financial plan is presented in order lo assist the region in raising the funds needed to meel the

capilal costs associaled with these recommendations (Section 1X}.

A water conservation plan that could reduce overall waslewater production by as much as 20 per-

cent, if implemented, is presented in Section X.



il EXISTING CONDITIONS
H.A  Description of Study Area
IlI.A.1 Geography

The City of Georgetown is located in Central Texas within the San Gabriel River basin of the Brazos River.
To the west is an uplifted limestone plateau, separated by the Balcones escarpment from the more east-
erly Grand and Blackiand Prairies. West of this faull line streams are commonly incised into the limestone
strala and provide a source of recharge for the underlying aquifers. East of the fault line the streams me-
ander across wide valleys cul in soft substrates that are generally less porous and permeable. Another
characteristic of the escarpment is its destabilizing influence on water-laden air massaes originating in the
Gulf of Mexico. The escarpmentl region is the locus of the largest recorded flood-producing storims in the

conterminous United States.

The geological teatures of the area therefore provide both opportunities and constraints for human
habitation. The availability of both surface and ground water in the area is probably one of the reasons that
evidence of human activity extends back into prehistoric times. However, the vulnerabitity of the ground-
water ta conlamination, together with the flood-prone nature of the area, does result in some constraints

to development activities.
It.A.2 Climatology

The San Gabriel watershed is located in the subtropical region with hol summers and mild winters. Tem-
peratures vary from an average of 9.5°C (49.1°F) in January to 29.3°C (84.7°F) in July. Prevaiting winds
are soulherly throughout most of the year. However, northerly winds can bring sharp drops in tem-
perature during winter months. These cold spells typically last a few days. Precipitation averages 80 cen-
timeters {(31.5 inches) of which an insignificant amount falls as snow. Winter precipitation is mainly in the
forim of light rain, whereas most other rain resuits from thunderstorms. Although distributed throughout
the year, greatest precipitation is experienced in late spring, with a secondary peak occurring in

September.

From the perspective ol wastewaler treatment, it is significant that the months of July and August are typi-
cally the warmest and the least precipitous. An inverse rélationship exists between riverine water
temperature and its ability to recover from wasle lcading. Also, a given stream configuration tends to ex-
hibit higher average temperatures as the flow is reduced. Therefore, the concurrence of these two clima-

tological conditions greatly increases the recovery period and thus the need for higher trealment levels.
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I1.A.3 Hydrology

The City of Georgetown is located on Segment 1248 of the San Gabriel River (North Fork) near its conflu-
ence with the South Fork. This segment is defined upstream by North San Gabriel Dam, which has con-
trolled its flow since March 1980, and downstream by Lake Granger (Segment 1247). Lake Georgetown, a
man-made, 1,300 acre reservoir behind North San Gabriel Dam, provides flood control and water supply
for the Geargelown area. The drainage area of Segment 1248 totals 973.4 square kilometers (375.9
square miles) and includes the Middle and South Forks of the San Gabriel, Berry Creek, Pecan Branch,

Smith Branch and Mankin's Branch.

Segment 1248 receives much of its flow during spring months, both from surface run-off and from springs
in the Edwards Aquiter and associated limestone formalions. Notable springs are Berry Springs located
8.1 kilometers (5.0 miles) north of Georgetown on Berry Creek, and Mankin's Branch Springs 9.7 kilome-
ters (6.0 miles) east of Georgetown on Mankin's Branch. In the Circleville vicinity the Wilson Springs con-

tribute flow from the Wolfe City Sands.

The Georgetown area depends on both surface and groundwater for its supply of polable water. Al-
though the Edwards Aquiler is the largest groundwater producer in Texas, it does not supply an unlimited
quantity ot water. In general the quality is good and only slightly saline. However, during periods of
drought real waler quality problems exist and both Austin and Georgetown have developed costly water
treatment plants. Other sources of groundwater are the Trinity Sands, a much larger formation which

yields less water, and the Alluvium Aquifers located along stream beds and recharged by streams.

The Edwards Aquifer is an artesian aquifer lying within compact, impermeable layers of limestone. It is
recharged by rainwater returning through surface tfaults in ihe Edwards Limestone ouicrops and from
streamftow entering the oulcrop in the stream channels. Waier levels in the aquiter are sensitive to
recharge and discharge rales; in recent years increased pumping has resulted in the cessalion of many
springs during drought periods. High infillration rates result from iis rather limited storage capacity and the
fact that it is overtain by a very thin unsaturated zone. This makes il susceptible to contamination from sur-
face sources, demonsiraled by the increasingly high amounts of bacteria and nitrate nitrogen detected in

many wells in the past few years.
Ii.B. Land Use Patterns
11.B.1 Historical Trends

The San Gabriel River is located in the Grand and Blackland Prairies. Fertile, black clay soils belween

Georgetown and Circlaville support the growth of maize, cotton and corn, as wall as livestock rearing. Ini-
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tially, the predominant impact on Georgetown's economy was ils role as a market center for the surround-
ing farm areas. In recent years, Georgetown's position as a major agriculiurat lrading center has declined;
cash receipts from agriculiural products were 14 percent of the lotal county effective buying income in

1980 and dropped 1o less than 5 percent by 1985 (Cenfury Plan - Socio-Economic Conditions p. 89).

Recent developments have resulted in a diversification and expansion of the region's economic base.

The City's employment base has also been dominated by the service seclor. However, between 1980
and 19684 the proportion of jobs in this sector declined from mare than one third of the total jobs o less
than one quarter. This is a reflaction of the rapid expansion of other sectors of the economy, particularly
finance, insurance and real eslale, and the government sector. Construction and manufacturing continue
to make up significant and growing seclors of the economy. Maijor industries located in Williamson County
include electric equipment manufacturing, limestone quarrying, electronic components fabrication, oil
field equipment conslruction and pharmaceufical preparation. Overall the number of jobs available in
Georgetown increased from 3,824 in 1980 to 6,494 in 1984 (Century Plan - io-Economic Condition
p. 93).

The City of Georgetown and adjacent developed areas combine to form a functioning economic unit of
approximately 18,500 people. Georgetown is also part of the Auslin Metropolitan Statistical Area (MSA),
which includes Austin, Buda, Round Rock, Pflugerville, Leander and Cedar Park, thereby encompassing
pans of Hays, Travis and Williamson Counties. Since 1980 an increasing number of Georgetown resi-
dents appear to be working oulside the City. Thus, the growth of Georgetown is influenced by, but does

not directly parallel, the growth of lhe Austin MSA.

The population of the City of Georgetaown has mare than doubled since 1970, a slightly lower rate than
that of Williamson County, but faster than that of the State as a whale. Between 1380 and 1987 the rate
was faster than that of the Austin MSA. Most of this increase can be accounted for by the overalt migration
into central Texas, which has declined considerably since the economic downturn beginning in 1986.
Thus, the growth ol Geargétown will be largely dependent upon the state of the regional economy and

the job opportunities that are crealed.
11.B.2 Planning for Future Growth

Because Georgetown has experienced considerable rates of growth over the last few decades, the City
has undertaken several studies in order to predict future growth rates and the need for infrastructure. The
first comprehensive plan prepared for the City of Georgetown in 1964 was moslly descriptive, and con-

tained few recommendations. A more detailed plan, the 1876 Compreheansive Urhan Plan was prepared

by Samuel L. Wyse Associales, and contained a greater level of detail, but suftered from a lack of commu-
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nity input. In 1973 the City undertook a series of public hearings in each of eight sectors of the City, in or-
der to abtain citizen input on needs, issues and problems. This supplement {o the 1976 plan, a Guide to

Growth and Development in Georgetown, Texas, focused on immediate problems and provided a guide

for decision-making in assaciation with rezaning and subdivision action.

Another plan, produced in 1983 and updaled in 1985 by Samuel L. Wyse Associales, included a Devel-

ent Impact Analysis, a Thoroughfare Plan and a Parks and Recrealion Plan. The Development impact
Analysis included a Development Plan which was adopted by the City in February 1986. A more exien-

sive study was undertaken by the City in the subsequent two years, culminating in the Georgetown Cen-
lury Pilan. It was designed lo be a comprehensive planning document that took inlo account all of the so-

cio-economic and physical factors thal have an impact on and are affected by growth and development.
II.B.2.a Studies by Samuel L. Wyse Associates

The Development Impact Analysis (1985) was designed 1o provide an analysis of the impact of the very
large number of development proposals received by the City in 1983 and 1984. Data on numbers and
types of building permits were analyzed in terms of their potential impacts on population, land use, facili-
ties and the environment. Using 24 Planning Districts, population predictions for each area were made for
the year 2005. As compared to previous studies, much more development (up lo 40 percent of tatal fu-
ture growth) was predicied for the northwest part of town and less in the south. In addition, the number of
duplexes and apariments was considerably increased, thereby increasing the density of development.
Previous low-density areas along IH 35 between the forks of the San Gabrie!l River, and far to the east
along State Highway 29 were predicted to be polential sites for development, requiring additional exten-

sions of utifities and facilities.

in general, it was felt that drainage divides wouid have a large impact on the pattern of growih. Also, that
the growth of cenain areas would be constrained by the availability of ulility services, particularly in the west
and northwest. The opening of the South Smith Branch toward Rabbit Hill and the Berry Creek drainage
area to the north is also dependent upon the provision of sewer services. Growth in the southwest is
constrained by the presence of quarry lands; development to the southeast depends upon betler vehic-

ular access.

The study also revealed, given the predicted growth patlern, an inadequate amount ol commercial, retail
and indusirial area, and an inadequate amount of public and semi-public lands. Assuming a tolal popula-
tion of 35,000 (in 2005), an additional 194 acres of commercial land (400 square feet per person), an
additional 26 acres of public and semi-public land (0.12 acres per 100 persons), an additional 137 acres of

schoot land (0.64 acres per 100 persons) and an additional 207 acres of developed park and recreation
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space (0.97 acres per 100 persons) were considered necessary. [n addilion, streets make up 25 percent
of developed land and industrial aclivilies were expected 1o account for 30 percent of the future labor
force. Including the quarry, industrial activilies were expected to require a total of 1,742 acres, with an ad-

ditional 10 percent for railroad lines and facilities.

With mast of this proposed development in the design and platling stage, it was anticipated that most of
the impact would not be fell until 1987. However, assuming all of the development proceeded as
planned, the proposed number ¢f dwelling units would far exceed the absorption rates anticipated for the

near fulure.

Recommendations were made concerning land use suitability of each matrix, taking into account access,
retationship to residential areas, ease of providing utility services, physical limitations and current uses.

The following conclusions were drawn:

»  Growth to the east would benefit from accessibility of ulility facilities and limited amounts of envi-

ronmentally-sensilive areas, but would be constrained by major drainage divides.

«  The aesthetic qualities of the narthwest will resull in a doubling of its population, limited mainly by

the utility system.

- Large lot residential development is expected to continue to the west and extreme northwest of

the City where thete is no sewer service.
« Expansion in the southwest will be limited by the quarry property.

« Higher intensity commercial and multi-family uses are expected near the intersections along tH 35,

particularly at F.M. 2338, the Narth Loop near the airport, and F.M. 2243,

+ Heavy industrial uses are predicted along the Georgetown Railroad near I1H 35 and U.S. Highway
81 in the south; light industrial uses are anticipated near the airport and between IH 35 and U.S.

Highway 81 in the north.
I1.B.2.h The Georgetown Century Plan

In order for long-term aspects of growth management plans to transcend short-term changes in the socio-
political and economic environment, it is necessary for the plan to be officially adapled by the City Council.
The cornerstone of this endeavor was laid in April 1986, when the citizens of Georgetown voted to amend
the City Charter by adding a provision establishing ". . . comprehensive planning as a continuous and on-

going governmental function . . ." This provision created not only the requirement for the process of
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comprehensive planning, but also indicated that the resulls of the process were to be documented
through the adoption of a "comprehensive plan,” subsequently named the Georgetown Century Plan.

The process began with a significant financial comrmitment by the Cily in its fiscal 1986-87 and 1987-88
budgets. A planning area was eslablished (see Figure 11.1), covering approximately 156 square miles.
The boundaries, established by a combination of geographicat and jurisdictional tactors, encompassed
that area that could reasonably be expected 1o be included in the Georgetown exira-territorial jurisdiction
{ETJ) by the end of the Century Plan period (the year 2010). The soulh and southwest limits of the plan-
ning area generally follow the boundary of the Georgetown Independent School District (GISD) and also
coincide with the common ETJ line between Georgetown and Round Rock or Leander, respectively. The
eastern limit extends north from the GISD line along County Road 100 until it joins the San Gabriel River
just south of Mankin's Branch confluence. The line then follows the San Gabriel River north along the
officially adopted line of demarcation between Georgetown and Weir. From FM 972 around to the San
Gabiiel River tlie north and west boundaries were established by projecting two arcs each having a 5 mile

radius.

The following requirements of the Charter amendment relate directly to the Georgetown Regional

Wastewater Planning Study:

» The purpose of the Plan is lo:  manage the future development,
ensure apprepriate and beneficial use of natural resources,

tacilitate the provision of wastewater facilities and services.
«  All public and privale development should be in conformity with the adopted Plan.
+ Each of several Plan elements should be coordinated and internally consistent,

Another contribution made by the Cemury Plan 1o this study comes fram infermation contained in the nine
Base Study reports published by the City in the first half 0f1987. The ceniral topic of each of these reports
roughly matches an aspect or "element” ot the community identified by the City Charter as being a
required portion of the comprehensive plan. Each study was designed to provide an inventory, as well as
a broad underslanding of existing conditions, past trends and future needs of the community. In this
study, panicular atlention was paid to the Socig-Economic Candilions, Physical Features, Ulililies and
Land- Use Sludy reports.

The next phase of the Cenlury Plan to be implamented was the Policy Plan Flement, drafted by a seventy
five (75) member citizen advisory group using the Base Stludy as an information base. The Policy Plan

delineates the policies, goals and objectives to be achieved by actions of the City relative to thirteen cale-
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gories that cover the spectrum of subject areas specified in the City Charler. It also discusses al greater
length the projected scope, function and guiding principles of the Plan, as well as administrative rules and

pracedures. Subsequent to a public review and comment period, the Century Plan-Policy Ptan element

was adopted by the City Council in February 1988. This aclion established the policy stalements and ad-

ministrative procedures as legally binding guidelines for subsequent City actions lor the life of the Plan.

The follawing statements from the 1988 Policy Plan Summary brochure are directly related to this analysis:

= Develop a waler resources system to provide an adequaté quantity and quality of water to meet

the city's needs;
+ Increase lhe quality of life by upgrading existing and providing new facililies and services;
*  Work towards establishing ingividually self-supporting ulility operations;
+ Develop a system to aid in the creation of environmentally suitable development projects;

+  Establish utility policies which consider the needs of all citizens and take precautions to prevent

harmful impacts on the environment,

+ The Ytilities Funclignal Plan will encaurage and provide for economic development in George-

town;
« Provide . . . waslewaler . . . services to meet the needs of and encourage economic development.

The current phase of the Century Plan activity began in the first quarter of 1988 and is scheduled to con-
tinue through April 1989. This phase involves the preparation and adoption of three of the 15 "functional
plan elements” discussed in the Policy Plan and derived from the City Charter. This effort is expected to
constitute the Land Use, Transponation and Utilities elements of the Century Plan. Since this work is pro-
ceeding concuirently wilh the regional wastewater study and will not be completed prior 1o the submittal of
the final report, its results cannot be fully incorporated into this study. However, some of the preliminary
decisions have been ulilized to the degree appropriate in formulating recommendations for the expansion

of wastewater facilities.

The cenlerpiece of this current phase of the Century Plan is the development of a computerized system
for establishing and monitoring the quantitative relationship between infrastructure demands generated
by development (specifically water, wastewater and fraffic demands) and the capacity of the infrastructure
network to salisty thase demands. The technical aspects of this program are being carried out under con-

tract with a consultant team headed by Richard Verdoorn, inc. of Austin. A key concept involved in this
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system is the allocation of a fixed maximum quantity of the known capacity (both exisling and proposed) to
each parcel of fand in the Georgetown Planning Area. Thus, as long as these maximum limils are not ex-

ceeded, the required future demand/capacity for each network will be known.

in an efforl to utilize as much of this cancurrent planning effort as possible, three preliminary products
were incorporated into the wastewater study. The Cenfury Plan - Preliminary Land Use Inlensity Map was
developed by the City for use in provisional modeling of fulure infrastructure demands. It has been used
in this study 1o indicate the likely location and land use adclivity mix of expected future growth. Also used in
this study were the Land Use/Infrastruclure Equivalency Tables, developed to quantify the demand in
gallons of wastewaler per acre per day for soime 15 lypes of land use activity in Georgetown. Finally, the
initial results of the computer medeling for existing land use wastewater generation were used to help es-
tablish the base line from which future demands were projected. Each of these products was used 1o
varying degrees in the distribution and projection of population and wastewater flows and is discussed in

more detail in Section I of this report.
II.C  Wasteload Collection Systems

The major wastewater collection system within the Georgetown area is that operated by the City of
Georgetown. It serves an estimated 15 percent of the total study area. Figure 1.2 shows the location and
configuration of the existing network of collection lines, manholes, pump stations and the treatment
facility.

Previous studies have organized the collection system network into eight major interceptor lines.
Interceptors 1-4 serve the older part of the City south and east of the South Fork San Gabriel. Almost all of
ihese lines are over 30 years old and constructed of vitritied clay. Thus, they are nearing the end of
expected service lite. Al one lime the majorily of this portion of the system flowed by gravity to the
treatment plant. However, currently there are two lift stations, the small Scenic Drive and the 15th Street
iift stations added during the 1970s and serving Interceptor 3. More recenlly, interceptor 3 was separated
at {H 35 so that flows generated west of the expressway are now diverted south into Interceptor 0. Also,
with the construction of thie 3rd Street Lift Station in 1987, flows generated west of Business 35 are now

diverted from Interceptor 1 into the reconstrucled Interceptor 5.

Interceptor 5 runs fram the major lift station located in San Gabriel Park west along the North Fork San
Gabriel. Much of this system is vilrilied clay pipe and 10-20 years old. Several major medifications were
made to this system during 1986-87 including: the replacement of the major trunk line from the park to 1H
35; the construction of a new trunk line from IH 35 to Big Country Lift Station and the elimination of that lift

station in favor of an inverted syphon; and the reptacement of the trunk line upstream to the Little Country
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Lift Station. Additional improvements turther upstream are slill needed to reduce inflow/exilow and pro-

vide for future service extension.

Interceptor 6 runs from the Park Lift Station north to Georgetown High School. This network, mostly of
PVC pipe, appears 1o be in good general condition. The likely future service area is quite limited. How-

ever, this line could provide service for the seplic tank developmenits existing along Business 35 North.

Interceptor 7 runs from the Park Lift Station northwest to just short of the Serenada area. This system
serves all of the land between |H 35 and FM 2338 except for an area immediately surrounding Northside
Middle Schaool served by interceptor 5, It is similar in age and construction to Interceptor 5, but has signifi-
cantly less line less than ten years old. The natural service area of this system has been lripled by the
construction of three lifi stations that pump effluent from the Pecan Branch Creek basin. All three of these
facilities operale near capacity and some segments of the gravily line atong Northwest Bivd. are aver-
loaded. The Reala Lift Station is the largest pumping facilly and is scheduled for minor improvements in
the Georgstown FY 1988-89 budgel. Howsever, this section of the City is fikely to remain prime for future
development and as this occurs, capacity problems will increase. Previous studies have recommended
the elimination of these three lift stations and the construction of a new major interceplor atong Pecan
Branch Creek. Unless a new treatment facility is located downstream (between IH 35 and the Berry Creek
confluence), the wastewaler would still need to be pumped into the downtown treatment plant. This
could be accomplished by using the partially constructed Crystal Knoll Lift Station and force main located

at the intersection of Pecan Branch Creek with C.R. 152.

Interceptor 0 begins at the Southwestern Lift Station located some 2000 feet south of the wastewater
treatment plant and runs south and wesl along Smith Branch Creek 10 a point west of {H 35. 11 has served
all connections south of Stale Highway 29 and west of IH 35 since lthe previously mentioned diversion of
interceptor 3 by completion of the San Gabriel Heights Lift Station. It also serves a rather narrow strip
along the southern perimeter of the Gity from IH 35 to Highway 29 East. The Southwestern Lift Station
has heen overloaded during peak tlow periods for some time. Similarly, the lower one third of the collec-
tion line has had capacity problems. This condition is reported to be more a probtem of infiltration into the
sysiem than of foo many connections and is attributed to its construction through unstable clay soils with
inadequate bedding. Exlensive rehabilitation of this interceplor has heen propaosed as part of the ongo-
ing wastewaler rehabilitation program. Once the needed improvements have been made this line has the
potential for serving a very large area south of the City. This area has been designated as being the high-
esl priority new development area by the Century Plan and the exlension of water and wastewater ser-

vices to this area is curently in progress.
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In summary, Georgetown has had a centralized wastewaler collection system for more than 30 years. Par-
tions of the system are quite old, although there have been frequent additions 1o it. The collection lines
are largety of vitritied clay. About B0 percent of the pipes are clay and 20 percent are plastic. Many of the
older sewer lines are in need of maintenance or replacement. Some of the laterals were constructed over
insufficient bedding malerials in low water lable areas, causing the lines 1o settle. Severe infiliration of the
system by surface and groundwaler is evident by the significant increases in the amount of water pro-
cessed by the plant following a good rain. This also results in overflows at several manholes in the collec-
tion system. These problems are being addressed through an ongoing sewer rehabilitation program and

through the coordination of construction related to new deveiopment.
H.n Wastewater Treatment Facilities
I.D.1 Georgetown Waslewater Treatment Plant

Georgetown currently owns and operates one WWTP located south of the San Gabriel River, east of Col-
lege Street. [t was originally built in 1965 and tolally rebuilt with new structures and a new treatment pro-
cess in 1983. It utilizes a contact stabilization process and has a raled capacity of 2.5 MGD. Sewage is re-
ceived from all paris of the collection system and freated effluent is discharged directly into the San (Gabriel

River.

The WWTP operates under Texas Permit #10489-Z, and under the Nalional Pollution Discharge Elimina-
tion System (NPDES) Permit #Tx0022667 which regulales both the quality and quantity of discharge.
Cuirently, the plant's maximum allowable discharge is 2.5 MGD averaged over a month and the maximum
daily discharge is 3.5 MGD, of which up to 1.0 MGD may be discharged via irrigation by Southwestern Uni-

versity and the golf course. The pollutant level is sel at 10 milligrams per liter of 5-day biolochemical oxy-
gen demand (BODg) and 15 milligrams per liter of total suspended solids (TSS). There are currently no re-

quirements for nitrification. Thus, the effluent ammonia (NH;) concentration is assumed at 15 mg/L.

in 1988 the WWTP was operaling at 68 percent of its monthly rated capacity and had never exceeded its
permitied daily limit or maximum monthly limit. In 1986 it was cited as one of the ten best in the State by
the Texas Water Qumalily Board. However, there have been several instances when discharge flows have
approached the maximum allowable and this has led to specuiation that flows could exceed the maximum
capacity of the existing plant by 1990. Analysis of self-reporting data for January 1985 through December
1987, indicates that very high flow months correspond to periods of heavy precipitation (Figures 11.3 - 1.5}
Most notably, the last four months of 1986 have discharge flows recorded as 2.27, 2.82, 1.82 and 2.27
MGD as compared to precipitation levels of 4.44, 8.12, 2.49 and 6.53 inches. Similarly, 3.556 MGD dis-

charged in June 1987 is obviously the result of 8.01 inches of precipitation in lale May followed by 9.78
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Figure 1.4
Flow vs Discharge of Existing Georgetown
WWTP from 1986 TWC Self-Repoerting Data
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Figure 1.5
Flow vs Discharge of Existing Georgetown
WWTP from 1887 TWC Seli-Reporting Data
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inches in June. Throughout the remainder of 1987, base flows appear to be approximately 1.6 MGD.
These data suggest that the City of Georgetown has a inflow/infiltration problem that the City is currenlly

addressing.
t1.D.2 Wastewater Treatment in the RHemainder ot the Study Area

Williamson County MUDs No. 5 and 6 are currently sewered and Ireated by a 0.4 MGD facility. This facility
has a zero discharge permit and disposal of effluent is by spray irrigation. Bue 1o its locafion on the Ed-
wards Aquifer recharge zone (Figure 11.1}, it is unlikely that this permit will ever be amended to altow dis-
charge to a surface water course. South and east of the City, the Dove Springs Development Corporation
has a permit for a 0.2 MGD facilly at a treatment level of 10/15/4, with a proposed new applicalion to the
TWC 1o raise the discharge flow from this facility to 1.2 MGD.

The remainder of the sludy area relies exclusively on on-site disposal systems, primarily seplic tanks uti-
lizing subterranean drain fields to discharge "treated” effluent (see Figure 11.6}. The instailation and
operation of these facililies is regulated by the County Health Department under rules promulgated by the
Texas Depariment of Health and the Texas Water Commission. Due largely to substandard installation and
maintenance, espeacially of older units, these systems pose a threat lo the water quality of underlying
aquifers. This is particularty significant within the recharge zone of the western halt of the study area, a
preterred growth region. The primary regulation of these systems takes the form of construction
standards and minimum lol size requirements for new construction. The minimum lot size for systems over
the recharge zone is one acre and for non-recharge areas it is one half acre. The only remedial program in
effect is a requirernent that failed systems cannot be permitted within 300 feet of an organized collection
system with available capacity. Given these requirements, it is obvious that development atl normat urban

densilies can only occur in areas served by organized wastewater collection and treatment facilities.

An accurate inventory of the number and location of on-site systems is beyond the scope of this study.
Howsever, the major developmeants using on-site disposal systems in the Georgetown Regional
Wastewater Planning Area are shown in Table I1.1 and Figure 11.7. Table I1.1 lists 2,664 lots, many of which
are developed and mosl are overlying the Edwards Aquifer recharge zone. An eslimated 750,000 gallons

per day of etfluent is discharged from these systems onto the recharge zone.

it is evident that the most significant occurrence of seplic tanks is north of Siate Highway 29 al the edge of
or beyond the city limit. The western half of drainage area 1 contains the Oakcrest Ranchettes/Greenridge
subdivisions with sorne 227 residential lots covering 505 acres. Area 3a contains one 32 lot residential

subdivision and several scattered commercial and residential lots. Area 5a includes a half-dozen
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Table 1.1
Major Developments Using On-site Disposal Systems

Drainage Development Lols Acres Remarks
Area
1 Oakcrest Ranchetles/ 227 505
Greenridge®
3a Legend Oaks 49 30
L.egend Oaks N 6 7 Proposed commercial
Wolf Tract 8 9
5a San Gabriel Estates 38 88
Oakcrest Estates? 93 176
Turtle Bend 63 35
Country West 39 41
5b River Hills 70 85
Hwy 29 strip north 7 57 Residential/commercial
A Penningtion Place 38 38
Other 100 Estimate {unplatted parcels)
B Serenada Estates 547 718
Andice Strip¥ 4 15
Georgetown Airport NA 45 Estimate
Golden Oaks 49 138
Industral Park North 47 20 Commercial
Gabriel Estates 25 29
B1 Serenada East 368 250
Logan Ranch 82 323
Sanatoma Estates 124 53
Brangus Ranch® 25 60
Air Country Estates? 26 56
Tonkawan Country 24 52
Bemrry Creek 98 73
Airport Industrial Park 6 18
C Two commercial developments
- data not available
D Two residential developments
- data not available
D1 Indian Creek 151 88
Daove Springs 62 40
E M 1460 strip 59
Rabbit Hollow 83 134
Unnamed Subdivision® 12
Clearview Eslates 20 11
F IH 35 Strip WestY 15 40
IH 35 Strip East 30 45
McCoys Subdivision 7 13 Commercial
Far South Advance Custom 2 17 Employs approximately 150
Molders Plant persons
Wood Ranch| Wood Ranch Seclions 1-4 80 171
3/ Taken from the Century Plan Data Base (as developed for use in the Century Plan - Land Use Plan
Element)

b/ Estimated from the Georgetown Zoning Map
Other data taken from Willlamson County Plat Records
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subdivisions lotaling some 233 lots on 340 acres. Area 5b has 70-80 lots of various uses and plans have

been approved by the City to extend service to part of the undeveloped area.

The largest contiguous area developed and/or proposed for development using these systems is that
portion of areas B and B1 adjacent to and west of IH 35. This area covers more than 4,000 acres and
currently is divided inte 1,800 to 2,000, mosily residential, lols. Also included in these two areas is the
airport and numerous commercial lots such as Industrial Park North and other developments along
Business 35 norh of Georgetown High School. A relatively high psrcentage of these lots, both

residential and commercial, have seplic systems in place.

Drainage area A east of town has no major consolidated developments but does contain numerous
homes on lots simaller than 10 acres. Similarly, all of the population of the Weir area {areas Al, A2, A2a and
A3) are served by on-sile systems. Other drainage areas, including D1, E, F and Far South, contain

scaltered, small to medium sized developments located primarily adjacent to major roadways.
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i POPULATION AND FLOW PROJECTIONS

Siting of wastewater treatment plants is critical, because, unlike water supply systems, coliection systems
rely primarily on gravity to transport wastewater. Lines in a waslewater collection nelwork operate most
economically when gravity is used to deliver effluent from individual structures 10 a wastewaler treatment

plant. Thus, the oplimum location of a trealment ptant is generally the lowest point in the service area.

in determining the optimum site(s) for wastewater plani{s), the critical determination is to predict where
population growth will occur withir the area and how the resulling waslewater flows can be gravity fed 1o a
suitable site for treatment. With this in mind, the study area watershed was divided into 23 drainage areas.
The primary division lines chosen were the major ridge lines. Within these subbasins, further subdivisions

were made based on socig-economic factors and, in some cases, major highways (see Figure 111.1).

Population and land use distribution served as the basis for projecling wastewaler flows. A variety of data
sources were used lo predict both total growth within the study area, and how that growth would be dis-
fributed. Having assigned residential population te each of the 23 drainage areas for each decade
through the 2030 planning horizon, flows were delermined using a per capita rate of wastewater produc-
tion. Flows resulting from anticipated commercial and industrial developmens were then added to these

astimates to derive the total projected flow for each drainage area.
Hi.A  Subdividing the Study Area
i.A.1 Determining Drainage Area Boundaries

Many of the major streels in the Georgetown area have heen constructed along ridge lines. Thus, in this
study they often provide an appfropriale means of delineating drainage areas, because this increases the
exient to which gravity flow can be used to feed major interceplors. Olher factors such as the existing
collection system and devetlopment patterns are then used lo refine these major boundaries. For
instance, F.M. 2338 was used to define the southern limit of the Berry/Pecan Creek drainage basin west
of IH 35. Interstate Highway 35 and State Highway 29 delineate the boundaries of basins 0, 1, 2, 3a, 3b,
5h, A, and D1. Similarly, the Wood Ranch basin is bordered by Wood Road.

Basins are labeled either numerically or alphabelically. The numeric basins represent areas currently
served with sewer or additions to major interceptors in adjacent basins. For the numeric basins,
consideralion was given to a study performed by Richardson-Verdoorn, Inc. designating a boundary,
calted the urban area. The alphabetically labeled basins represent areas not currently serviced with majors

interceplors, but rather septic tanks or nothing at att. Thres areas that do not conform to lhese criteria are
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the Southwestern Industrial District, Wood Ranch and the Far South, named more by description than by

any level of service.

For basins 3a, 3b, 5a, and 5b, the forks of the San Gabriel River are boundaries which divide the entire
basin into smaller sub-basins. These lines are additions to the City of Georgetown's existing interceptors

called 3 and 5 in previous studies performed by Freese & Nichols.
Outl of the 22 basins, 15 have ouler boundaries described by the TWDB Planning Area Boundary.
HI.LA.2 Description ot the Drainage Areas

Within the Berry Creek walershed, drainage area B has significant levels of development, several platted
but undeveloped subdivisions, and contains the airport.  Moving northward, B1 has considerable existing
developiment, including Williamson County MUDs 5 and 6. Like area B, it has good access because it is
dissected by IH 35, although the eastern portion may be dependent on the construction of the proposed
Mokan Roadway tor further growth. Area C also has good access that would be enhanced by the
construction of Mokan. Although currently demonstrating limited development, it has good potentiat for

growth through the 2030 planning horizon.

Areas Al, A2, A2a and the eastem half of A3 include the Town of Weir, which was incorporated in 1987. It
is predominantly rural with dryland crop farming. The northeast quadrant of the Georgetown area has al-
ways experienced the slowesl rates of growlh, mosily because of accessibility problems and avaitability of
adequate sewage collection and treatment facilities. This situation will continue until such time as the
Mokan Roadway is completed or sewage collection and treatment facililies are constructed along the San

Gabriel River below Berry Creek.

Another major ridge line is delineated by State Highway 29, which dissects the older portion ot George-
town. Drainage area 2, north of SH 29, and area 0, south of SH 29, contain most of old Georgetown. They
have the highest population densily and limited potential for growth. West of 1H 35 and north of the
Middle Fork San Gabriel, drainage area 1 is an extension of the development pattern of the downtown
area. However, the weslern half is currenily developed on septic tanks and contains large amounts of

floodpiain thereby limiting the inlensity of growth possible.

North of SH, 29 and also developed to varying degrees on septic tanks are drainage areas 5A, 5B and A
and the Wood Ranch Property. Both 5A and 5B have good access and theretore good potential for
growth. In 1986 utilities were extended to 5B and a major commercial development (Rivery) has been
planned and appraved for this area. The Wood Ranch west of Georetown is designaled as a separate area

because of its large size under single ownership. Although discouraged by the Century Land Use Plan,
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this makes it a potential candidate for designation as a municipal utility district unless City services are

pravided. ltis currently undeveloped except for that portion used as a quarry by Capital Aggregales.

Area A, sast of the developed portion of the town, contains the existing treatment plant and a significant
area of City and university owned land. Growth potential for this area is severely limited due to large
amounts of floodplain, lack of access and the relatively small parcel size of much of the land. There are,
however, a handiull of scaltered tracts large encugh to constitute a major development that could become
marketable with the completion of the Mokan Roadway and addition of sewage collection and treatment

facilities along the San Gabriet River.

With the exception ol the previously discussed area 0 and limited portions of areas 3B and F, the area of
urban development soulh of SH 2% has again been limited by availability of utility services. In an attempt lo
encourage growth in this area, the City has recenlly budgetted $600,000 for the extension of water and
sewef services. it hopes lo encourage industrial development, paricularly in area F which is dissected by
IH 35 and already has significant residenlial and commercial areas. Adjacent area E has good polential for
rasidential growth, if Weslinghouse Road is widened and the development of the Georgetown Loop
Road proceeds. These two areas have been given high priority for growth in the Georgetown Cenlury

Plan and by the Georgetown City Council.

In the southwest, areas 3A, 3B and the Southwest Industrial District (SWID) are relatively undeveloped
and limited by tack of utilities. The eastern third of 3B is developed with higher density residential uses
and significant cammercial use. The western third contains a major rock quarry. Area 3A has relatively
consolidated ownership but no apparent plans for development over the foreseeable fulure. Similarly,

the SWID area is expected to continue ils present use as a quairy through mosi of the study period.

The Mankin’s Branch watershed in the southeast has been divided into areas D and D1. It contains sev-
eral isolated septic tank subdivisions and the site of the proposed Dove Springs WWTP. There is consid-
erable agricultural activity in the area, panticularly dryland row crops and dairy farming. Future growth po-
tential is poor unless the construction of the Mokan Roadway has a significant impact. However, taking
into account floodplain and properly ownership patterns, these areas are more condusive to development

than area A to the north.

The Far South hasin drains inlo the Brushy Creek watershed. There is high potential for future growth
adjacent to 1H 35, but wastewater would have to be pumped up into the San Gabriel River basin unless
service could be arranged at the Brushy Creek Regional Wastewaler Treatment Plant. Currently the area

is predominanily rural with several horse hreeders, but also contains a plastics manutacturing plant and
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some "cotlage” businesses. Widening of Weslinghouse Road and completion of Mokan in addition to

water and sewer services are crucial to the development of the eastern two-thirds of the area.
Iti.B  Population Projections
Hi.B.1 Projecting Total Populations

Several altempis have been made to predicl population growth rates in the Georgetown area. In general,
the resulis obtained depend an the timing of the study. During the mid 1980s many population growth
rate predictions were revised upwards because of the unprecented rales of growth being experienced at
that ime. For instance, the 1985 addition 1o the 1983 study by Samuel Wyse Associates was specifically
designed lo revise earlier projections, based on current rates of growth. Now, with the current slow down

in economic giowth, earlier, more conservalive growth rates seem more acceptable.

Papulation growth rales in this study rely heavily on estimates made by the TWDB, the City of Geargetown
(the Genlury Plan) and Samuel Wyse Associates. The TWDB has determined for each county a high and
low population projection scenario out to the year 2030. In this study all population projections have been
guided by these limits. In its Century Plan, the City of Georgetown has developed population projections
lo the year 2010. The rates of growth predicted by the City closely track the TWDRB's low estimates to the
year 2000 and then increase so that by the year 2010 they exceed the TWDB high estimate. Thus, there
is general agreement on the rate of population growth to the year 2000, and then it becomes more

speculative.

In order to more closely track the TWDB projections, in this study, the rate of growth predicted for 19390-
2000 was used {o extrapolate out to the year 2010 using the Cily 2000 eslimate as a basefine. This re-
sulled in a value close to, but not exceeding, the TWDB upper imit. This figure was then used to extrap-
olate out o the years 2020 and 2030, using the same rates ot growth as those used by the TWDB. Table

HI.1 shows the resulting estimates, together with the results of the studies previously discussed.
I11.B.2 Projecting Population by Drainage Area

The most detailed attempts to predict the geographic distribution of growth in the Georgetown area were
the studies carried out by Samuel Wyse Associates. Using total population projections, they distributed
the population among single family and mutti-family units and assigned these living units to different areas
of the city based on development trends and some of the socio-ecanomic and physical criteria discussed
earlier. Detailed maps were produced showing existing dwelling units by drainage area and thase pre-

dicted for the year 2005 (assuming 2.7 persons per unit}.
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Table .1

Georgetown Poputation Projections

Year City TWDB (Low) TWDB (High) WWR

Total Yelyear Tolal Yelyear Tolal Yelyear Total Yolyear

1980 9,441 9,441 9,441 9,441
8.0 7.9 9.9 7.4

1990 17,000 16,867 18,822 16,433
4.4 4.5 4.6 4.9

2000 24,500 24,388 27,514 24,500
6.6 2.8 3.6 4.9

2010 43,500 31,159 37,500 36,389
‘ 3.1 3.4 3.0

2020 | ------ 40,890 50,411 47,392
2.2 3.4 3.3

2030} ------ 49,698 67,767 63,209

Using the maps produced by Samue!l Wyse Associates, the 23 drainage areas developed for this study
were averlayed (Figure H1.2). The 1985 population far each of these new areas was then recalculated to
reflect any differential belween them and the Wyse drainage basins (also called Planning Districts).
Because the total 2005 population predicled by Samuel Wyse Associates (35,033) closely approximated
the estimnates made by the TWDB for the year 2010, the Wyse basin distribulions were selected as the
total population by area for the year 2010. Some adjustment was then made for the targetted growth in
areas E and F, the implications of the Century Plan Draft Land Use Intensity Map, and population
projections associated with the proposed development in MUDs 5 and 6 in area B1. The following

assumptions were made:

+ the total population for each decade must be equai to the numbers given in Table Il1.1 {plus the

Town ol Weir);

+ the rate of growth in the downtown area (areas 0, 1 and 2) will probably be less than that of the

area as a whole;

« growth is likely 1o be concentrated in those areas where residential subdivisions and commercial

tracts are already proposed, especially areas B, B1, 5A, 5B, £ and F;

« the construclion of Mokan would favoer development in drainage areas D1 and eastern portions of

B and B1;
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« the Town of Weir (areas A1, A2, A2a and A3} would grow at Ihie same rate as the surrounding rural
Williamson County, as estimated by the TWDB;

Using the present (1985) and future (2010} values for each drainage area, the rate of population growth in
each was determined. These numbers were used to develop eslimates for the years 1990 and 2000, as-
suming a linear rate of growth. Simiiar rates of growlh for each drainage basin were used 1o project out to
the years 2020 and 2030. Using all of these assumptions, the population estimates shown in Table 111.2

were obtained.

Table 1.2
Population Projections for each Drainage Area

Projected Population

Basin Description 1980 2000 2010 2020 2030
0 Downtown (south) 3,438 5,164 7,497 8,327 10,290
1 Noith Fork San Gabriel 3,078 4,144 6,051 7,215 8,745
2 Downtown (north) 3,033 3,723 5,547 6,754 10,441
3a South Fork San (Gabriel 0 286 455 576 748
3b South Fork San Gabriel 1,253 1,845 2,624 3,582 4,532
5a Booty's Crossing 296 688 1,090 1,909 2,524
5b Middle Fork San Gabriel 292 420 748 928 1,463
A San Gabriel 350 635 1,145 1,477 1,998
B Pecan Branch 1,552 2,313 3,145 4,095 5,446
B1 Berry Creek 1,900 2,832 4,471 5,419 7,207
C Dry Berry Creek 0 0 0 0 0
D Mankin's Branch 0 151 271 407 541
D1 North Mankin's Branch 130 192 324 447 682
E Smith's Branch 275 576 1,210 2,541 3,831
F I - 35 South 695 1,345 2,586 3,394 4,387
W.R. Wood Ranch 141 186 226 321 373
SWID industrial District 0 0 0 0 0
F.S. Westinghouse Road 0 0 0 0 0
Al East Weir 35 64 90 115 151
A2 Middie Weir 92 140 186 238 314
A2a West Weir 86 138 182 233 307
A3 East Fork San Gabriel 55 88 123 156 206

16,701 24,830 36,971 48,134 64,186

i1.C Projecting Wastewater Flows

Wastewater flows were deterrnined for each drainage area from a combination of residential and commer-
cial/industrial estimates. Hesidential flows were based on previously discussed population projections;

commercial/industrial flows were estimated from available land use data. In all cases current use patterns
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were used; po assumplions wera made aboul waler conservalion. Using the data in Table 111.2, residential
uses werée calculated assuming 110 gallons per person per day. This represents the current rate of

wastewater generation in Georgetown, as published in the Century Plan Utililies Base Study (1987).

Residential flows predicted for each drainage area are shown in Table [11.3.

The City of Georgetown has implemented an intensive infiltration/inflow (1&!) remediation program aimed at
reduction of identified excessive 1&] problems. The goal of the program is to reduce average daily dry
weather flows 1o levels acceptable under the SRF program (<120 gpcd). The Texas Design Criteria for
Sewerage Systems (31 TAC §§317.4) recommends municipal sewerage collection system and WWTP
designs based on 100 gpcd. The 110 gped used in this study is an average of recommended maximum
and minimum design standards. However, with the implementation of a water conservation program that

reduced water consumption by 15 percent, per capita flows would be less than 100 gallons per day.

Table iH.3
Residential Flow Projections for each Drainage Area
Projected Wastewater Flow (MGD)®

Basin Description 1990 2000 2010 2020 2030
0 Downtown (south) 0.378 0.568 0.825 0.916 1.132
1 North Fork San Gabriel 0.339 0.456 0.666 0.794 D.962
2 Downtown (north) 0.334 0.410 0.610 0.743 1.149
3a South Fork San Gabriel 0.000 0.031 0.050 0.063 0.082
3b South Fork San Gabriel 0.138 0.203 0.289 0.394 0.499
5a Booly's Crossing 0.033 0.076 0.120 0.210 0.278
5b Middle Fork San Gabriel 0.032 0.046 0.082 0.102 0.161
A San Gabriel 0.039 0.070 0.126 0.162 0.220
B Pecan Branch 0.178 0.266 (.362 0.471 0.626
B1 Berry Creek 0.215 0.326 0.514 0.623 0.828
D Mankin's Branch 0.000 0.017 0.030 0.045 0.060
D1 North Mankin's Branch 0.014 0.021 0.036 0.049 0.075
E Smith's Branch 0.033 0.069 0.145 0.304 0.460
F - 35 South 0.076 0.148 0.284 0.373 0.483
WR. Woad Ranch 0.015 0.020 0.025 0.035 0.041
Al East Weir 0.004 0.007 0.010 0.013 0.017
A2 Middle Waeir 0.010 0.015 0.020 0.025 0.035
AZa West Weir 0.009 0.015 0.020 0.026 0.034
A3 East Fork San Gabriel 0.006 0.010 0.012 0.018 0.022

1.857 2.774 4.226 5.367 7.164

# Based on the population projections shown in Tabte HE.2 and assuming 110 ged.

Commercial/industrial estimates were based on land use intensily maps and the Equivalency Tables pro-
duced for the Century Plan. A two-step process was used. First, the total amount ot commercial, industrial

and public use acreage for a given population base had to be determined. This acreage then had to be

-9



geographicalty distributed by drainage area. As described in Seclion 11.B.2.a, Samue! Wyse Associales
used the per capita amount of acreage typically needed to sustain a population to deiermine the amount
of acreage needed for commercial, industrial and public uses for their 2005 estimated population. As ex-
plained earlier, their estimates were readily adapted to our 2010 estimales, given the discrepancy in total

population predicted.

The Century Plan Land Use Intensity Map (Figure 11.3) was then used to assign the total commercial,
industrial and other acreage 1o specific drainage areas. Because the original land use intensity maps vastly
overestimate the amount of acreage likely to be developed for each use, the number of developed acres
was typically estimaled as a percentage of lotal land area assigned o each use. Then, using values
developed tor Georgetown in the Century Flan Land Use Element for the waslewater production per acre
tor each use, the total industrial/commercial wastewater production per drainage area could be determined
(see Table I11.4). As with population projections, data for 2000, 2020 and 2030 were extrapolaled from the

rates of growth determined by comparing valuas for the present with those for 2010.

Table 1.4
industrial Flow Projections for each Drainage Area
Projected Wastewater Flow (MGD)?
Basin Descripiion 1990 2000 2010 2020 2030
C Dry Betry Creek 0.010 0.025 0.038 0.650 0.065
SwWib Industrial District 0.100 0.175 0.230 0.300 0.353
F.S. Westinghouse Road 0.075 0.100 0.150 0.195 0.230
A3 East Fork San Gabiiel 0.006 0.010 0.012 0.017 0.023
0.191 0.310 0.431 0.562 0.671

¥  Based on land use intensity data developed in the Century Plan.

The values for wastewater flows produced from both residential and commercial/industrial were summed
for each basin, as shown in Table 111.5. Based on these eslimates, total flows for the region will exceed 2
MGD by 1990 and will approach 8 MGD by the year 2030. However, as explained in Section X, a rigorous
water conservation program could result in a considerable reduction in wastewater generation. The sce-
nario described focuses on reducing water consumption in new consiruclion (because ot the high rates of
projected growth) and assumes that a stringent plumbing code would reduce per capita wastewater
generation from 110 gcd lo 80 ged. The overall result would be a 15-20 percent reduction in waslewaler
generation in the Georgetown area by the year 2020. We have not taken waler conservation into account
in developing the plant location scenarios, because il is unlikely 1o affect these decisions. However, it is
abundantly clear from the discussion in Section VH that reducing wastewaler generation could result in

considerable cost savings, by delaying the construction of various phases of the project.

fi-10



£ 3HNDI4

dVIN ALISNILNI 3SN ANV AHVYNINIEYd

\
SUOLIUNE ¢ BUBHNYI » ENIINOND - 4/

N TM ¥ UIDINMA “TOVTIVAL

-, ) -

. - - P
- -
- 3 - -
- . ' o
‘.IIA e i o e e =

ACGNLS DNINNV1d HILVMILSVM TVNOIDIH NMOLIDHOID

s —@
s—8
r—a
£e—0
Z2—AR
—0
TAIAT
ALSNIIN

aN3531




Table 1.5
Total Flow Projections for each Drainage Area

Projected Wastewater Flow (MGD)

Basin Description 1880 2000 2010 2020 2030
0 Daowntawn (soulh) 0.378 0.568 0.826 0.916 1.132
1 North Fork San Gabriel 0.339 0.456 0.666 0.794 0.962
2 Downlown (north) 0.334 0.410 0.610 0.743 1.149
3a South Fork San Gabriel 0.000 0.031 0.050 0.063 0.082
3b South Fork San Gabriel 0.138 0.203 0.288 0.394 0.499
5a Booty's Crossing 0.033 0.076 0.120 0.210 0.278
5b Middle Fork San Gabriel 0.032 0.046 0.082 0.102 0.161
A San Gabriel 0.039 0.070 D.126 0.162 0.220
B Pecan Branch 0.178 0.266 0.362 0.471 0.626
B1 Berry Creek 0.219 0.326 0.514 0.623 0.828
G Dry Bemry Creek 0.010 0.025 0.038 0.050 0.065
D Mankin's Branch 06.000 0.017 0.030 0.045 0.060
D1 North Mankin's Branch 0.014 0.021 0.036 0.049 0.075
E Smith's Branch 0.033 0.069 0.145 0.304 0.460
F |- 35 South 0.076 0.148 0.284 0.373 0.483
W.R. Wood Ranch 0.015 0.020 0.025 0.035 0.041
SWID Industrial District 0.100 0.175 0.230 0.300 0.353
F.S. Weslinghouse Road 0.075 0.100 0.150 0.195 0.230
Al East Weir 0.004 0.007 0.010 0.013 0.017
A2 Middle Weir 0.010 0.015 0.020 0.025 0.035
AZa West Weir 0.609 0.015 0.020 0.026 0.034
A3 East Fork San Gabriel 0.012 0.020 0.025 0.035 0.045

2.048 3.084 4.657 5.928 7.835
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v IDENTIFICATION OF POTENTIAL TREATMENT PLANT SITES
IV.A Preliminary Screening of Potential Sites

The screening of potential siles for wastewaler treatment facililies was a two-stage process. Initially, City

staff selected fifteen sites, based on the foltowing criteria:

+ The topography of the area. Because gravity flow is the mosi economical way of transferring
sewage from individual structures 1o the treatment plant, optimum locations would be downhill

from a significant service area and at the confluence of several subareas.

* The lower fimit of the largest service area is Mankin's Crossing, given the boundaries ot this re-

gional wastewater sludy.

+  Williamson County MUDs 5 and 6 have a permil to treat wastewater and use the effluent for
irrigation. Dove Springs Development Corporation has a 2.5 MGD permit but no facility has been

constructed.

» There is markel pressure lo increase the quantity of develoment in the northwest portion of the
City and this is dependent upon the provision of centralized wastewater treatment facilities in or-

der o protect the Edwards Aquiler.

- The Cily wishes to encourage growth to the south of town and is taking appropriate sleps o en-

courage this.

- Many existing lift stations are now or will become overloaded and offer the possibility of being

consolidated and/or replaced by smaill trealment plants.

Using these crileria, fifteen sites were selecled and the advantages and disadvantages of each delin-

eated, as shown in Figure IV.1 and Table IV.1.
IV.B The Selection of Sites for Further Evaluation

in an attempt to quantify the next stage of the selection procedure, each of the 15 potential sites was
rated with respect to the chosen criteria (see Table IV.2). The ciiteria were selected to encompass a vari-
ety of attributes, both physical and socio-economic. The importance given to each factor is reflecled in
the range of values assigned to il. The following rationale was used, with the criteria listed in order of

imporance:
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Table IV.1

Potential Gandidate Sites Chosen for Initial Screaning

Site

Advantages

Disadvantages

-

Mankins Crossing - San Gabiiel River
balwean State 1wy 28 and Mankin's
Bianch Cieek confluence

Could serve largest area by gravity
Relalively remote

Largast distance from developsmant
Located in broad floodplain

2 Wair - San Gabriel Rivar nonh of
Stale Hwy 29 and south of Weir

Could serve large area by gravity
Remote, but closer to development than
Mankin's Crossing

Poor accessibility
Significant distanca from developrment
Fioodplain

3 Bemys Greek - near confluence of
Beirys Cresk and Pecan Branch
with the San Gabriel River

Site previously studied

Closest gravity site 1o Georgetown WWTP
Good potential road and rail access

Good location relative to projected near-
lerm developement

Sign#icant portion of study area not
served by gravity

f.ocated in broad fioodplain

Potanlial significant public opposition

-

Dry Berrys Greek near confluence
with Berrys Greek

Site previously studied

Gould cuincide with fulure developmen
RAemcte location - polentially lihle public
opposition

Poor access except adjacent to |H 25

Broad floodplain

On Edwards Aquifer recharge zone
Piobability of significant public opposition
Damand lied to Mckan Roadway

5 Dry Betrys Creek downslieam of
IH 35 crossing

Site praviously studied

Could coincide with future development
Remote location - potentially litlle public
oppusition

Relatively small service area

Poor access except adjacent to IH 35
On Edwards Aquiter recharge zone
Uemand tied closely to Mokan Roadway

o

Airport Rd - Berrys Greek belween
Airpart Rd and IH 35

Existing zaro discharge permits for
WOMUDs #5 & 6

Good potential access

Consolidaled ownarship downstream
Good tuture dernand potential

Small service area
On Edwards Aguifer recharge zone

7 Wilding - Berrys Creek between
WCMUDs #5 & 6 and WCMUDs
k748

Existing permits for WCMUDs # 7 & 8
Considerable septic lank developmeinl
Remole localion - potentially little public
opposition

Could coingide wilh futura development

Uncertain future demand
On Edwards Aquiter recharge zone

o

Crystall Knoll lift station on Pecan
Branch Creek

Would eliminate existing lift station
Moderately sized service area

Good existing and future development
Helalivaly good access and floodplain

Fragmented land ownership
On Edwards Aquifer recharge zone

[+

Reata lift station on Pecan
Branch Greek

Would eliminale overloaded lift station
Good existing and future developrnent mix
Good aocess

Minimal floodplain pioblems

High land costs
Potantial for significant public opposition
Relatively small service area

_|On Edwards Aguifer recharge zone

10 Middle Fork of the San Gabriel
above Gecrgetown Gountry Glub

Moderately large sarvice area with
consclidated ownership

Palential for irrigation of goif course
Can sarve Wood Hanch tract

Limited access
Undeveloped service area
Potential for significant public opposition

_{On Edwards Aquiler recharge zone

1 South Fork of the San Gabriel
above Slale Hwy 29 hridge

Moderately large service area
Somw existing developemnt
Gould eliminale two axisting lift stations

Broad floodplain location
Polential for signiticani public opposition
On Edwards Aquifer recharge zone

12 Smith Branch Creek near Slate
tiwy 29 crossing

Could eliminate overicaded lift stalion
Large service area with good existing and
future development mix

Polantial for irrigation of golf course
Cansolidated larnd ownership

On Edwards Aquifer recharge zone
Small gravily service area

1 3 Smith Branch Creek near Business 3b

Would relisve overloaded lift station
Near planned futura development
Hecreational opporiunities with discharge
downstieam

Moderalely large service area with

good development mix

Polential for significant public opposition
On Edwards Aquifer rechiarge zone
High land costs

1 4 Unnamed fork of Mankins Branch
Cieek near CR 102
(Dove Springs WWTP sile)

Discharge permit issued

Could serve Smith Branch inlerceplor
Near existing davelopment

Pioparty avallable

Very small gravity service area
Fulure development closely lied o Mokan
Hoadway

15 Curient City of Georgatown plant

Minimal potential public opposition
Minimal development problams
Guod service area

Cannot accommodale larger service area
On Edwards Aquifer recharge zone
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Criteria Used to Evaluate Potentiai Wastewatsr Treatment Plant Locations

Table V.2

Site_a/
Criteria b/ 1 2 3 4 5 & 7 8 8 10 11 12 13 14 15

Size of Service Area 10 g & 3 1 1 0 2 1 1 1 4 2 0
On Edwards Aguiter 0 0 0 ~-10 | -10 ] -10 -1 ] -10 ] -10 ¢ -10 -=10 | -10 -1 0 10
Amount of Existing Deveiopment 1 2 3 1 1 3 2 4 5 - 3 5 5 2 &
Potential For Development 1 2 3 4 3 6 4 4 3 3 3 5 5 2 4
Previous Investment/Infrastructure 2 0 2 2 2 4 4 6 7 0 5 g 2 4 10
Potential for Public Opposition -2 -3 -5 -8 -2 -2 -2 -3 -6 -6 -4 -2 - 3 -2 o
Site Availability 3 4 2 3 4 4 4 4 3 4 2 4 4 5 6
Accessibility 4 2 4 2 5 5 2 5 4 4 2 6 6 4 6
Floodplain -4 -3 -1 -4 -3 -3 -8 - 2 -2 -8 - 4 -3 -2 0 0
TOTAL 15 c/l12 d/|10 /| -2 1 8 1 10 5 -7 -2 117 ef 9 5 ¢/ | 27 cf
a/ Site iocation numbers: b/ Range of Ranking Vaiues:

1 Mankin's Crossing SGR Size of Service Area => 0 to 10

2  Town of Weir SGR On Edwards Aquifer => 0 or -10

3 Berry Creek SGR Amount of Existing and Potential Development => 0 to 10

4 Dry Bemt Creek SGR Previous Investment/infrastructure => 0 to 10

5 Dry Berry Creek IH-35 Potential for Public Opposition => -6 to ©

6 Airpont Read BC Site Avalilability => 0 tc &

7  Wilding BC Accessibility => 0 to 6

8 Crystal Knoll PBC Fioodplain => -6 to 0

9 Reata PBC ¢/ Selected for further evaluation

10 Middle Gabriel d/ Not seiected because of its proximity to Sites 1 and 3.

11 South Fork e/ Not selected because of its proximity to Site 15, the existing Georgetown WWTP.

12 Southwestarn SBC

13 Business IH-35 SBC

14 Doves Springs MBC

15 Existing Georgetown WWTP SGR




+ The size of the service area served by gravity was considered to be the most important factor and
raled on a scale of 1 to 10. This factor could be critical in determining the economic viability of a

given site.

+ The location of the potential site with respect 1o the Edwards Aquifer is probably just as important
and could he determinative, unless an outfall pipe could be built in order to discharge effluent
below the fault line. The Texas Water Commission has adopted TWC Rule 313 which essentiaily
prohibils the permitling and construction of new wastewater treatment facilities discharging to any
water course ont the Edward's recharge zone; two recent discharge permit applications within 1the
Georgetown study area were denied for this reason. Sites located on the Edwards Aquifer were

given a negalive, -10 raling.

+  The amount of development served by the potential site also relates te the economic viability of a
site. A total potential score of 10 was used to rellect the importance of this factor. Different criteria
wefe used to assess exisling development and the potential for future growth, because of the

uncertainty associated with the latter.

+ The relationship of the site to existing infrastructure (collection systems and lift stations), as well as
other types of investment such as previous studies and/or wastewater treatment plant permits,

was rated on a scale of 1 to 10.

+  The potential for public opposilion was considered to be of somewhat lesser importance and was

rated on a scale of 0 to -6.

- Three physical characteristics of the site, availability, accessibility and relationship to the flood-
plain, were each rated on a scale of 1 lo 6. None of these fealures was considered to be delermi-

native in site location decisions, but could be significant in assessing the cost of each option.

Summing the values obtained for each site resulted in a patential maximum score of 42 and an minimum of

-22. Seven sites scored a value of 10 or higher and were considered for further evaluation:

» Current City of Georgelown plant (Site 15) rated highest and was chosen for further evaluation. lis
main advantages are the axisting infrastructure at the site, the availability of land and probability of
limited public opposition. Although it already has a moderately-sized service area, its main draw-
backs are the limited potential for an increase in the size of its service area and the fact that itis lo-

cated on the Edward Aquifer recharge zone.
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« &Smilh Branch Creek near State Highway 29 (Site 12) had the second highest score with many of
the attributes of the current site. It is the site of an existing lift station that presently diveris flows to
the downtown location. Because of its close proximity to the downtown site and the fact that it is
located on the Edwards Aquiler recharge zone, it was felt that it could conlinue 1o serve as the sile
of a lift station, serving either the downtown or Dove Springs site. It was not considered for further

evaluation.

»  Unnamed fork of Mankin's Branch Creek near CR 102 (Site 14, Dove Springs site) is a site that al-
ready has a permit for a 0.2 MGD WWTP. lts main advantage is that it is off the Edwards Aquifer
recharge zone. Howevaer, it has a very small gravity service area and waslewaler flows would have
to be pumped into the drainage basin. It was funther evaluated as the potential site for a small
WWTP.

« Mankin's Crossing (Site 1) had the same overall rating as lhe Dove Springs site and was consid-
ered for further evaluation. Although somewhat remote from exisling and potential development,

it has the largest gravity service area.

+  Weir (Site 2) is upstream from Mankin's Crossing. Its close proximity to Mankin's Crossing and the

fact that it had a slightly smaker service area eliminated it from further consideration.

- Beny Creek near the confluence with Pecan Branch (Site 3) has many of the attributes of Mankin's
Crossing. Being turther upstream it has a smaller service area but is closer to existing and poten-

lial development. It was evaluated in the context of a multi-plant scenario.

» Crystal Knoll lift station (Sile 8) has a moderately-sized service area not far from downtown. How-
ever, because it is located on the Edwards Aquifer recharge zone and wastewaler could be gravity

fed to the Berry Creek site, it was not considered further.

The four setected sites, the current City of Georgetown plani, Dove Springs, Mankin's Crossing and Berry
Creek, were then assessed in various combinations with respect to water quality effects, as described in
Section V. The wastewater flow projections described in Section Ill were used o predict the wastewater

load that would realistically be diverted to each site under each development scenario.
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Vv SAN GABRIEL RIVER AND LAKE GRANGER WASTELOAD EVALUATION
V.A Introduction
V.A1 Hydrology

Segment 1248 of the San Gabrie! River (North Fork) is located in Central Texas in the Brazos River Basin.
It extends from Lake Georgetown at the North San Gabriel Dam a total of 38.3 kilometers (23.7 miles) to
the headwaters of Granger L ake, a point 1.9 kilometers (1.2 miles) downstream of SH 95. The drainage
area lolals 973 .4 square kilometers {3759 square miles), including parts of Willliamson and Burnet Coun-
ties, as well as the City of Georgetown, portions of Bertram and several small communities. Seven kilome-
ters (4.3 miles) below the Lake Georgelown dam is the confluence with the South Fork San Gabriel River.
Other major tributaries are the Middle Fork San Gabriel, Berry Creek, Pecan Branch, Smith Branch and

Mankin's Branch.

Lake Granger (Segment 1247) is located in central Texas about 6.5 miles east of the City of Granger and
9.5 miles northeast of the City of Taylor. The lake conslitutes a 21,000 acre impoundment along the San
Gabriel River as a result of a 15,240 foot long dam 31.9 river miles upstream from its confluence with the

Little River.

Both segments receive much of their flow during spring months, both from surface run-off and fram
springs in the Edwards Aquifer and associated limestone formations. Notable springs are Berry Springs
located 8.1 kilometers (5.0 miles) north of Georgetown on Berry Creek, and Mankin's Branch Springs 9.7
kilometers (6.0 miles) east of Georgetown on Mankin's Branch. In the Circleville vicinity the Wilson Springs

contribute flow from the Wolfe City Sands.

Segment 1248 has been regulated since March 1980 by the North San Gabriel Dam at the headwaters, A
statistical analysis of flow data collected since this time was performed ta determine the 7-day 2-year low-
flow value (7Q2) for Segment 1248. The resulls oblained from USGS stations are shown in Table V.1, to-

gether with those for two tributary stations collected over the period of record, 1968-1984.

Table V.1
7-day 2-year Low-flows (7Q2) for Segment 1248
USGS Station Location 7-day 2-year low-flow
Number /s fi%s
08104700 Upstream of IH 35 northwest of Georgetown 0.007 0.24
08105300 Near Weir 0.328 11.57
08104800 South Fork San Gabriel River at Georgetown 0.009 0.33
08105100 Berry Creek near Geargetown 0.005 0.18
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The siream channel is deeply eroded to limeslane beds 3.1 to 4.6 melers (10-15 feel) below the flood-
plain. Itis surrounded hy a wide, wooded river valley with genlly-sioping grassy banks. Elevation of the
mainstem decreases from 244 meters (800 feet) at the headwaters 1o 165 meters (540 feet) al the its

boundary with Segment 1247, an average slope of 0.0021.

V.A.2 Water Quality Standards

Pursuant to Texgs Water Code §26.023 and Federal Water Pollution Control Act §303, rules on required
water quality standards and numerical criteria have been develaoped for both segments. The rules con-
cerning Texas Surface Water Quality Standards are contained in 31 TAC §§333.11-333.21 and in the
most current TWC pubiication of the Texas Surfage Water Quality Standards.

For Segments 1247 and 1248 of the San Gabriel River the designated uses are: contact recreation, high
quality aquatic habitat and public water supply. The numerical criteria developed for the San Gabriel River
are intended to ensure waler quality consistent with these designaled uses. The waler quality criteria of

both segment are shown in Table V.2.

Table V.2
Water Quality Criteria of Segments 1247 and 1248

Parameter Segment 1247 Segment 1248
Dissolved oxygen Not less than 5 mg/L Not less than 5 mg/L
pH (range) 6.510 9.0 6.5t0 9.0
Temperature Not to exceed 90°F Not to exceed 95°F
Chioride (annual average) Not to exceed 25 mg/L Not to exceed 35 mg/L
Sulfate (annual average) Not to exceed 30 mg/L Not to exceed 30 mg/L

Total dissolved solids

(annual average) Not to exceed 290 mg/L Not to exceed 350 mg/l.

Fecal caoliform

(30-day geometric mean) Not to exceed 200/100 miL Notl to exceed 200/100 mL

The new Texas Water Quality Standards (adopted April 4, 1988) condition permi issuance on nonimpair-
ment of designated uses. Therefore, not only must the numerical criteria of the segment be maintained,
but all designated uses must be maintained. Deviation fram these rules can only be accomplished
through implementation of a Use Atlainability Study conducted under the guidance of the U.S. Environ-

mental Protection Agency.
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Determination of criteria attainment is made from samples collected one foot below the water surface (or
one third of the water depth if the depih is less than 1.5 feetl) if the siream exhibits a vertically mixed water
column. {f the stream is ventically stratified, a depth integrated sample is required. Sampling is required
four or more limes a year. Exceptions lo these numerical criteria apply whenever the flow equals or ex-

ceeds the low flow criteria, defined as either the 7Q2 or 0.0028 m3/s (0.1 ft3/s), whichever value is higher.
V.A.3 Wastewater Discharges

Approved, pending and projected permils for wastewaler discharge affecting Segment 1248 of the San
Gabriel River as of January 15, 1987 are shown in Table V.3. Exisling loadings are based on monthly self-

reporting data. Permitled loadings are based on the 30-day (or annual) average value in the permit. Am-
monia nitrogen loading is based on an assumed eftluent concentration of 15 mg/L NH;-N for those do-

mestic discharges that do not have a parmitted NH,-N limitation or that did not self-report NH4-N.

In general, the current permit limitations required for domestic discharges 1o the San Gabiiel River required

advanced secondary treatment. Final permit limitations for the two existing dischargers total 0.13 m3/s,
110 kg/day BODg and 165 kg/day NH3-N (2.9 MGD, 242 Ib/day BODg and 365 Ib/day NH4-N). If approved,

pending applications would add 0.03 m¥/s, 29 kg/day BODg and 20 kg/day NH4-N (0.8 MGD, 65 Ib/day
BODg and 44 ib/day NH4-N).

Waslewaler flows have increased over the period of record from approximately 0.5 MGD in 1975 to 1.6
MGD in 1985 and are projected at 2.5 MGD by 1990 without water conservation. However, since 1983
BODy loadings have decreased significantly, from a high of 210 Ib/day to 31 Ib/day in 1985, as a result of

improvements to the Georgetown waslewater treatment plant.

There are no direct dischargers to Lake Granger (Segment 1247) or its tributaries within 5 miles of the
reservair. However, Texas Walter _Code §§ 309.3(d) requires all new dischargers within five miles of a
public drinking waler supply reservoir that discharge into tributaries to that reservoir must treat {o at least a

level of modified secondary treatment with enhanced solids separation.
V.A.4 Water Quality Conditions

Dala stored in the Texas Natural Resources Information Service (TNRIS) Stream Monitoring Network
(SMN) data base, which includes that collected by TWC at twe monitoring siations within Segment 1248,
indicale that all of the mean values for measuremenis taken during the period Oclober 1, 1981 and
September 30, 1985 are within the numerical criteria. A minimum dissolved oxygen level measurement of
3.7 mg/l. and a maximum fecal coliform sample of 512/100 mL. indicate that violations occurred during the

period.
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Table V.3

Segment 1248 of the San Gabriel River &

Existing, Projecied, and Permitied Wastewater Loading to

Discharger name River Status Flow BODg NH-N DO BODg NH,-N
FPermit No. Kilometer (MGD) (ma/L} {ma/L) (mg/L) {Ib/day) (ib/day)
Georgetown 96.3 Existing {1985) 1.6017 2.3 15.0 5.0 30.5 200.4
(10489.002) Projected (2005) 2.8000 10.0 3.0 4.0 233.5 70.1
Permitted (final) 2.5000 10.0 15.0 2.0 208.5 312.8
SCB Development 88.7 Existing (1985) No discharge
Company (8.0 Projected (2005) 0.4000 10.0 15.0 4.0 33.4 50.0
{12831.001) Permitted (final) 0.4000 10.0 15.0 2.0 33.4 50.0
168 Acre No B8.7 Existing {1985) ot in existence
Georgetown J V (15.8) Projected (2005) 0.3250 10.0 3.0 4.0 27.1 8.1
(13261.001 Pdg) Pending permit 0.3250 10.0 3.0 4.0 27.1 8.1
Pecan Branch 89.7 Existing (1985) olin existencie
Utility Projected {2005) 0.2000 10.0 3.0 4.0 16.7 5.0
{13297.001 Pdg) Pending permit 0.2000 10.0 3.0 4.0 16.7 5.0
Dove Springs 84.2 Existing (1985) ot in existence
Development Co. (6.9) Projected (2005) 0.2500 10.0 15.0 4.0 20.8 31.83
(13322.001) Pemmitied (final) 0.2500 10.0 15.0 4.0 20.8 31.3

& As used in the TWC Segment 1248 Wasteload Evaluation.




SMN dissalved axygen trend data collected at SH 29 east of Georgetown indicate average values greaier
than the criterion of 5 mg/L in all years from 1968 to 1985. Minimum values below the criterion were ob-
tained in two years. At the low water crossing in San Gabriel Park at Georgetown, upstream of the
Georgetown discharge, all SMN measurements far the period of record have been greater than the crite-
rian. Data collecled between 1974 and 1985 from the North Fork San Gabriel at tH 35 in Georgetown,
again, upstream of the Georgelown discharge, indicate that dissclved oxygen levels remained above the

criterion for this period.
Likewise, SMN data indicate relalively good water qualily for Segment 1247.
V.A.5 Classitication and Rank

Classification and Rank are taken from The Stale of Texas Waler Qualily Inventory (1988) prepared by
TWC. Segment 1248 was classilied as "waler quality limited" and ranked 34 out of a possible 342. TWC
designation of a segment as "water quality limited” as opposed to an "effluent limited" designation, indi-
caled that there is either a demonstrated history of water quality standard violations within the segment or
that there is a significant probabhility, usualy demonstrated through model studies, that there will be viola-
tions of the Siate standards resulling from future development discharges at conventional treatment lev-
els. For "waler gquality limited” segments, treatment levels for each proposed discharge are considered on
a case-by-case basis. Each proposed discharge is analyzed with respect to its individual impact as well as
the cumulative impact of all other dischargers to the segment on the designated uses and water quality
standards of that segment. Hence, each proposed discharge tlow and localion must be modeled to de-
termine the synergistic eftecl of it and other existing or proposed discharges. Segment 1247 is not

ranked.
vV.B QUAL-TX Surface Water Quatity Model Simulations
v.B.1 Impact Analysis Overview

Water quality simulations using the QUAL-TX Model can serve two separate functions: (1) for existing or
proposed facifities, the model can be used {o predict the DO concentrations downstream of the treatment
plant outfall under existing or proposed conditions; and (2) where minimum receiving streamwater quality
criteria have been established, the model can be used to analyze any number of proposed facility location

and treatment level scenarios.

The scope of this modeling analysis included simulation of the main stem of the San Gabriel River be-
tween Lake Georgetown and Lake Granger (Segmeni 1248) under a variely of proposed wastewaler

treatment plant locations, each at ditferent flows and treatment tevels. The goal of this QUAL-TX Model



application was to provide information on treatment plant locations and treatment fevels necessary to

maintain DO levels downstream of the outfall{s) above the minimum standard of 5 mg/L.

Serious candidate sites were further analyzed {o determine appropriate treatment levels necessary to
preserve the numeric water quality criteria and designated uses of the San Gabriel River. Section Vi de-
scribes how this information was used with the engineering and economic analyses to develop a set of

oplions for fulure wastewaler coflection and treatment in the Georgetown area through the year 2030.
V.B.2 Model Description and Formulation
V.B.2.a General

Impacts of wastewater discharges on receiving streams are generally predicted and evaluated through the
application of computer simulation models. These models vary in complexily from simple dissolved oxy-
gen {DO) models to full ecalogical models which are capable of predicting populations densilies of algae,
production of macrophyles and cther rooted aquatic plants, and fish populations. Selection of an appro-
priate model is generally a function of the level of sophistication required by a particular application and the

availability of data. The more sophisticated the model, the more data it generally requires.

in addition to their use as tools in impact analyses of proposed aclions, these models are frequently used
as design aids in determining the assimilative capacity of receiving streams, constrained by the prescribed
standards for that panticular water body. Through iterative application of the simulation models, appropri-
ale effluent limits can be established for proposed wastewater treatment facilities. The TWC generally ac-
cepts the QUAL-TX Steady-Statle Stream Simufation Model as the standard in the evaluation of impacts of
a proposed WWTP discharge on the receiving stream water quality and performance of wasteload evalua-

tions.

QUAL-TX is a longitudinally segmented steady-state simulation model that attempts to account for the
major sources and sinks of a number of water quality constituents in a system composad of a number of
complex interacting subsystems, each with its own set of physical and biological characteristics (Figures
V.1 and V.2). The maodel is capabie of computing fongitudinal concentrations of a number of physical,
chemical and biolagical water quality parameters such as: stream velocity, width, depth, temperature and
dispersion characteristics; biochemical oxygen demand, dissolved oxygen, ammonia, nilrite, nitrale and

phosphorus concentrations; and production of algae and macrophytes.

In masl applications, the primary parameter of interest in QUAL-TX simulations is dissolved oxygen, which

is computed as a function of the following simultaneous actions:

V-6
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+ DO consumption through biochemical oxidation of dissolved and suspended corganic material not

removed in the wastewaler treatment process (BOD);

+ DO consumption through biochemical oxidation of ammonia (NH,) to nitrite (NO,) and then nitrate
(NO3);

+ DO consumption through biochemical oxidation of organic sediments (SOD);

+ DO cansumption through algal respiration at night;

» DO production through natural diffusion and turbulent mixing at the air/water interface;
+ DO production through day-time algal photosynthesis.

A simplification of the basic QUAL-TX oxygen balance equation is:

DO = DO, - BOD -NOD - SOD - RESP + REAER + PROD [V-1]

where, DO dissolved oxygen concentration,

DO, initial condition dissolved oxygen,
BOD = biochemical oxygen demand ,
NOD = nitrogenous oxygen demand,
SOD = sediment oxygen demand ,
RESP = oxygen consumed by algal respiration,
REAER = oxygen added to the water column through reaeration, and
PROD = oxygen produced by algae photosynthasis.

However, in other applications the primary interest may be the rale of removal of a specitic parameter, the
concentration of a parameter at a specific location downsiream of the discharge, or the production of algae

or rooted aqualic plants.
V.B.2.b Segmentation

The QUAL-TX model considers a series of longitudinally-oriented computational elements representing

stream segments. During simulation the concentration of a water quality conslituent is calculated by:
C =G, + G, + Reaction - G, [V-2]

where C the concentration of the constiluent within the element
G, the concentration from the previous element, transported by flow

any cancendration added to the element trom an outside source
= the concentration to the next element, transported by flow

e

The element length for each situation is a function of data availability, computation time and desired solu-
tion accuracy. Intuitively, an element length of one meter would allow for a more representative simulation

than a 500-meter element tength given the availablility of data at one-meter intervals. Because computer
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time for simulation is greater with decreasing element size, a balance must be determined between com-
putation time and resulling solution accuracy. Generally, data are available at several hundred meter or

kilometer intervals, and a 0.5 1o 1.0 kilomeler element size is used.

Elements representing stream segments with simitar physical and chemical characteristics are grouped
into reaches. Modeling reaches of a stream generally represents the transport of flow from the source, or
headwalers, to the tower boundary. Tributaries are represented by separale reaches and coniribute flow
at intermediate paints along the mainstem. Hydraulic characteristics and biological and physical rate coef-

ficients may be specified for individual reaches.
V.B.2.c Hydraulics

The hydraulic characterization of siream segments is imporiant in dissolved oxygen modeling as physical
properties of a system directly affect atmospheric reaeration, a primary DO source. Because the shape of
a stream changes as a function of flow, flow-dependent velocity and depth equations are necessary for

each stream reach. These equations are:

V =aQP D =cQd W =eQf [V-3], [V-4], [V-5]
where V = velocity
Q = flow
D = depth
ace = coefficients
b,d,! = exponents

According to the laws of continuity, Q/V/W must equal D, and, therefore b+d+f must equal 1.0. When data
are not sufficient 1o regress thase exponential values, typical values are assumed and the velocity and

depth coefficients a and ¢ may then be calculated from known velocity, depth and flow relationships.
V.B.2.d Waler Quality Kinetics

This section describes individual physical or chemical parameters and the associated sources (+) and sinks

{-) considered by the QUAL-TX model for each parameter.
Carbonacecus Bigchemical Oxygen Demand (CBQD)

BOD is the dissolved and suspended organic material in the water column. CBOD refers specifically to the
carbonaceous portion of the material and excludes any nitrogenous components. CBOD is expressed in
terms of either oxygen demand or oxygen used in the decay of the substance, not in terms of the specific

substance. CBOD may generally be accounted tor as follows:

CBOD = CBOD + CBOD - CBODygcayed - CBODgettion V6]

wasteload contributions runoff contributions



Nitrogenous Biochemical Oxygen Demand (NOD or NBOD)

NOD refers to the nilrogenous portion of dissolved and suspended organic malterial in the water column.
The nitrogen series consists of organic nitrogen {(ORGN), ammonia nitrogen (NHj), nitrite nitrogen (NO,),

and nitrate nitrogen (NO,). As ORGN decays, it becomes NH, which oxidizes to form NO, and NO,. Be-
cause the reaction from NO, to NOjy is usually instantaneous, these two components are usually ex-
pressed as one (NO,, 4). The oxidation of NHj ulilizes dissolved oxygen at a laboratory rate of about 4.33
mg/L oxygen consumed per 1 mg/L NHj oxidized. NH3 and NO,, 5 are alsc consumed by algae and
macrophyles as nutrients. All of thesse forms of nitrogen are contributed to a system by point source
wasteloads, as well as by natural contribufors. Water column sources and sinks may be generalized as

follows:

ORGN = Algal biomass - ORGN decay - ORGN settling
NHy = Decayed ORGN - NH, decayed - Algal uptake
NOo,+NO; = Decayed NHy - Algal uptake

Sediment Oxygen Demand {SOD)

S0D is the setftled organic material which decays ta exert an oxygen demand from the waler column. Nat-
urally-occurring SOD is commonly caused by settled detritus in a stream. In theory, 100 percent of all set-
tied arganic material becomes an oxygen-demanding substance. Realistically, however, in areas where
settling velocities are large compared to advective velocities, sediment layers may build up so that only a
thin lop layer is exposed to the dissolved oxygen in the water column. QUAL-TX allows for this occur-
rence by providing a percent conversion factor for both settted CBOD and ORGN. SOD is considered
within QUAL-TX as:

Atmospheric Reaeration (K.,)

Reaeration is a term used to describe natural diffusion and turbutent mixing at the air/water interface. Al
the primary DO source, reaeration is generally expressed as a function of stream velocity and depth. Sev-

eral equalions are available for the calculation of atmospheric reaeration in this manner as implied by the

following:
0 Vb
K, at20 C=§,..c.. IV-8)
D
where V = velocity
D = depth
ab,c = constants



The TWC generally uses the Texas equation which was regressed from reaeration data measured in
streams throughout Texas. Reaeration is measured in the field using krypton-tritium radiotracer tech-

niques. The Texas equation for reaeration is, specifically:

Kpat20'Cc=1:923V sl

This type of reaeration occurs as a result of the photosynthesis/respiration cydes of aquatic plantlife. Over
a diurnal period, photosynihesis produces oxygen and respiration consumes oxygen. The net effect
aver a daily period is assumed io be a dissolved cxygen source. In the QUAL-TX model, when algae and
macrophyte growth are not being simulated, this DO source is expressed through the use of algae or

macrophyte water column concenirations in the initial conditions specifications.

Temperatur

Waler temperature directly affects the rate at which decay and other processes take place. For example,
the rate at which bacteria consume oxygen while decaying ammonia nitrogen slows signiticantly at colder
temperalures. In order to lake this inta account, all rates are input at 20°C vafues and corrected o actual

terperatures internally. This temperature correction is in the form of:

K, at temp T°C = K, at 20°C ¢{T-29) {V-10]
Theta values have been detemmined experimentally for each rate.
V.B.2.e QUAL-TX Input Requirements

In order to perform a QUAL-TX model simulation, data collected for a stream must be reduced to the ap-
propriate format. Firsl, the segmentation of the stream is used to describe each reach. This is input into
the model as beginning and ending stream distances, as well as the length of each element within the
reach. Hydraulic equations must also be specified for each reach. Using measured time-of-travel data in
conjunction with average flows, widths and depths of the time-of-iravel reach, the coefficients of the hy-
draulic equations can be calculated. Ideally, hydraulic information would be available for all reaches in a
system; however, this is not generally the case. In addition to these requirements, headwater and
wasteload flows and associated quality must be available for major sources. Because QUAL-TX simulates
a diurnal average, diurnal data, which include dissolved oxygen and temperature, are collected. Samples
analyzed by a laboratory are composited over a diurnal period and result in BOD, nitrogen series, phos-

phorus and conservative water quality constituents. For each complete set of data, a flow balance is used
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v.B.3 Existing Wasteload Evaluation

The Texas Water Commission Water Quality Assessment Unit performed a wasteload evaluation (WLE} for
the San Gabriel/Narth Fork San Gabriel River, Segmenrt 1248, in 1985 and 1986. A DRAFT of that
evaluation was published on March 16, 1987. A final report has not been adopted by the TWC. The TWC
study focussed on existing permitied facilities or facilities with pending permiis applications. In addition,
the TWC study did not consider development scenarios beyond the proposed maximum lifetime capaci-
ties of existing facilities, e.g., the Georgetown facility was projected at a maximum discharge rate of 2.8

MGD for 2005. The discharge flows and trealment levels used in that study are shown in Table V.4,

As part of 1987 WLE, the TWC calibrated and validated the QUAL-TX Water Quality Simulation Model tor
Segment 1248 and its major tributaries using measured data collected on August 20, 1985 and Septem-
ber 26, 1979, respectively. The segmentation developed for the TWC WLE formed a basis for the seg-
mentations used in this study Examination of the calibration and validation simulation cutput demon-

strated a reasonable fit with the empirical data.
The major conclusions of the TWC WLE are:

+  "The ullimate permitted treatment level with a 4 mg/L effluent dissolved oxygen requirement for
the Georgstown WWTP allows for maintenance cof the dissolved oxygen criterion in the San
Gabriel River al flows of 1.8 MGD or less under crilical summer conditions and for flows greater

than 1.8 MGD under critical non-summer low flow conditions.

+  "At discharges greater than 1.8 MGD during critical sunyner months, the 5 mg/L. criterion may be

attained in the San Gabriel River with nitrification at the Georgetown WWTP.”

The major recommendations of the TWC WLE are:

+  "The City of Georgetown should meet effluent qualities of 10 mg/t. BODg, 3 mg/L. NH4-N, and 4

mg/L DO during the summer months of May through September at discharges greater than 1.8
MGD. Otherwise, effluent qualities of 10 mg/L BODg, 156 mg/L NH3-N, and 4 mg/t. DO are re-

quired.

+  "Ali other dischargers should retain their final permitted values. Where advanced secondary

treatment is specitied, a 4 mg/l. dissolved oxygen concentration should be required.

+ "Requeslts for discharges greater than those oullined in the projection will be considered on a
case-by-case basis. New dischargers to the segment should be commensurate with those con-

sidered in this wasteload evaluation and will be considered on a case-by-case basis.
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Table V.4

Segment 1248 of the San Gabriel River&

Existing, Projected, and Permitted Wastewater Loading to

Discharger name River Status Flow BOD; NHz-N DO BOD; NHz-N
Pamit No. Kilometer IMGD) {mg/L} (ma/L) {mo/L) {Ib/day) {Ib/day)
Georgetown 96.3 Existing (1988) 1.7000 2.3 15.0 5.0 32.4 212.7
{10485.002) Projected (2005) 2.8000 10.0 3.0 4.0 233.5 70.1
Permitted {final) 2.5000 10.0 15.0 2.0 208.5 312.8
SCB Deveiopment 89.7 Existing (1988) No discharge
Company (8.0 Projected (2005) 0.4000 10.0 15.0 4.0 33.4 50.0
(12831.001) Permitted (final) 0.4000 10.0 15.0 2.0 33.4 50.0
168 Acre No B8.7 Existing (1988) Not in existenck
Georgetown J V (15.8) Projected (2005) 0.3250 10.0 3.0 4.0 27.1 8.1
{13281.001 Pdg) Pending permit 0.3250 10.0 3.0 4.0 271 8.1
Pecan Branch 89.7 Existing (1988) Not in existence
Utility Projected (2005) 0.2000 10.0 3.0 4.0 16.7 5.0
{13297.001 Pdag} Pending permit 0.2000 10.0 3.0 4.0 16.7 5.0
Dove Springs 84.2 Existing (1988) Not in existenc
Development Co. (8.9) Projected (2005) 1.0000 10.0 3.0 4.0 20.8 83.2
{13322.001) Permitted (final) 0.2500 10.0 5.0 4.0 20.8 31.3

2' Current use and projected permit conditions.




’

+  "New effluent limitations as recommendead in this wasteload evaluation shall be complied with no

later than July 1, 1992, regardless of the availability of state and/or federal funds.

+ "All existing permils should be amended to reflect the recommended effluent limitations and to
include compliance schedules far meeting those limitations as soon as is determined practicable

and feasible by the Texas Water Commission.

« "Regionalization of facilities is strongly encouraged lo take advantage of economies of scale and

improved operation and maintenance opportunities at larger facilities.

«  "Existing uses, which have been identified and attained, must be maintained in accordance with

existing statutes.”
V.B.4 QUAL-TX Simulation Alternatives

The result of the screening analysis described in Section 1V was the selection of four recommended loca-
tions for modeling analysis using the QUAL-TX Water Quality Simulation Program. The four sites chosen

for modeling are:

« The City of Georgelown (G.T.) wastewater facility located along the San Gabriel River just down-
stream of the park road bridge, on the assumption that either a variance could be secured to TWC
Rule 313 that would allow expansion of the existing facility, or that the effiuent could be economi-

cally piped downsiream, off of the Edwards recharge zone;

- Dove Springs Development Corporation (D.S.) located along an unnamed fork of Mankin's Branch
Creek in lhe vicinity of CR 102;

+ Mankin's Crossing (M.X.) at the San Gabriel River between State Highway 23 and the Mankin's

Branch Creek confluence; and
» Beny Creek {B.C.) near the confluence of the San Gabriel River and Pecan Branch Creek.

In the selection of luture development scenarios for simulation with QUAL-TX, the following facts are sig-
nificant: (1) the City of Georgetown currently owns and operates a permitted 2.5 MGD facility with a treat-
ment tevel of 10/15/2. This permit is likely to be renewable, at current levels, with the TWC for the fore-
seeable future and, if necessary, the City of Georgetown could increase the treatment levels of this facility
to extend its useful life 1o the term of the planning horizon, and (2) the Dove Springs Development
Corporation currently has a permit for 0.2 MGD at a treatment level of 10/15/4, with a proposed new appli-

cation to the TWC to raise the discharge flow from this facility to 1.0 MGD.




The various combinations of sites selected for simulation with the QUAL-TX water quality model are listed

in Table V.5. The simulation scenarios were developed under the assumption that, for the immediate fu-

ture, the City of Georgetown will continue to utilize its existing 2.5 MGD treatment facility and that the Dove

Springs Development Corporation permit will be issued for 1.0 MGD at a treaiment level of 10/3/4. The

simulation scenarios are described as follows:

.

Scenarig A (Figure V.3) assumes only the Geargetown facility under a its currently permitted con-
ditions (Aat); undger conditions with the current flow and conditions necessary to meet the dis-
solved oxygen criteria of the San Gabriel River-Segment 1248 {Aa2); and with an expansion of the

facility 1o 4.0 MGD, with treatment fevels of 10/3/4 and 5/2/5, respectively {Ab1 and Ab2).

Scenario B1 (Figure V.4) assumes the existence of only the City of Georgetown facility and the
proposed Dove Springs Development Corporation tacility. Three simulation cases are consid-
ered. For the first case (Blal) the Cily of Georgetown and Dove Springs Development Corpora-
tion discharges are assumed al their permitted or assumed permitted levels. The second case
(Bla2) assumes that Georgetown is at ils currently permitted level and the Dove Springs Devel-
opment Corporation plant will be permitted for 2.4 MGD at a treatment level of 10/3/4. In the third
case (B1a3) the Georgetown facility is upgraded to treat 2.5 MGD at a treatment level of 10/3/4
and the Dove Springs Development Corporation facilily is permitted at 10/3/4 with a capacity of
2.4 MGD.

Scenarig B2 (Figure V.4) assumes that the City of Georgetown WWTP will be expanded io ac-
commaodate 4 MGD at a treatment level of 10/3/4 and the Dove Springs Development Corporation
treatment facility will be designed to accommodate 1.2 MGD at 10/3/4 (B2a1) with a future expan-
sion to 2.4 MGD at 10/3/4 (B2az2).

Scenario G1 (Figure V.5) assumes that the Georgelown treatment plant operates at 2.5 MGD.
Simulation case Clal assumes Georgetown al a treatment level of 10/15/2, Dove Springs Devel-
apment Corporation at 10/3/4 with a capacity of 1 MGD and a new facility at the Mankin's Crossing
site to accommodaie 4.5 MGD at a treatment level of 10/3/4. Simulation case Cta2 assumes the
Georgetown facility will be upgraded to a treatment level of 10/3/4 and the Dove Springs Devel-
opment Corporation and Mankin's Crassing facility will operale as in scenario C1 (1.0 MGD and 4.5
MGD, respectively, with a 10/3/4). Simulation case C1a3 assume the City of Georgetlown oper-
ales at 2.5 MGD with an upgraded treatment level of 10/3/4; Dove Springs Development
Corporation plant will be expanded to 2.4 MGD at a lreatment level of 10/3/4, and a Mankin's

Crossing plant will be constructed to accommodate 3 MGD at a treatment level of 10/3/4.
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Scenario C2 (Figure V.5) assumes that the Georgelown plant will operate at a capacity of 4 MGD
and all facilities will have a treatment level of 10/3/4. Simulation case C2at assumes a capacity of 1
MGD at the Dove Springs plant with a larger, 3 MGD plant to be constructed near Mankin's Cross-
ing. In simulation case C2a2 the combined capacity of these two plants remains the same; how-
ever, the Dove Springs plant is expanded to 2.4 MGD and the Mankin's Crossing plant is con-
strucled with a capacity of 1.6 MGD.

Scenarig D1 (Figure V.6) assumes that the Georgetown plant capacity remains at the current 2.5
MGD, the Dove Springs plant has a capacity of 1.0 MGD and two additional treatment plants are
considered. The Mankin's Crossing plant is constructed at a capacity of 2.5 MGD and a fourth
plant is constructed at Berry Creek with a capacity of 2 MGD. For simulation case D1al the
Georgetown plant stays at its present treaiment level of 10/15/2, with an upgrade to 10/3/4 tor
scenario D1a2. The other three ptants are all assumed at a treament level of 10/3/4 for both

cases.

Scenario D2 (Figure V.6) assumes an upgrading of the Georgelown plant to 4 MGD with a treat-
ment levels of 10/3/4. The Dove Springs and Berry Creek plants are included with varying capaci-
ties (totalling 4 MGD) at a treaiment level of 10/3/4. Simulation case D2at assumes Dove Springs
has a capacity of 1 MGD and Bernry Creek has a capacity of 3 MGD. Simulation case D2a2 assumes
the Dove Springs capacily increases to 2.4 MGD and that the Berry Creek capacity is reduced to
1.6 MGD.

Scenario E (Figure V.7) considers one large, 7 MGD plant at Berry Creek. Simulation case E1 is at

a treatment ievel ot 10/3/4 and in E2 the treatment level is increased to 5/2/5.

Scenario F (Figure V.7) considers one large, 8 MGD plant at Mankin's Crossing. Simulalion case

F1is at a treatment level of 10/3/4 and in F2 the treatment level is increased to 5/2/5.

Scenario G (Figure V.8) eliminales the plant at Dove Springs and alfocates 2 MGD to Berry Creek
and 3.5 MGD to Mankin's Crossing. The Georgetown plant remains at 2.5 MGD. All plants operate

at a treaiment level of 10/3/4.

Scenario H (Figure V.9) assumes twa plants, the existing Georgetown plant {at 2.5 MGD) and an

additional plant at Mankin's Crossing with a capacity of 5.5 MGD. Both have a treatment ievel of
10/3/4.

Vv-20



Table V.5

QUAL-TX San Gabriel River Simulation Scenarios

Scenario | Case Facility Discharge Rale Treatment Level Total Discharge
(MGD) (BODg/NH4/DO g4 ) (MGD)
A Aal Georgetown 2.5 10/15/2 2.5
Aa2 Georgetown 2.5 10/3/4 2.5
Ab1 Georgetown 4.0 10/3/4 4.0
Ab2 Geoargelown 4.0 5/2/5 4.0
B1 Btal | Georgelown 2.5 10/15/2 3.5
Dove Springs Dev. 1.0 10/15/4
Bia2 | Georgetown 2.5 10/15/2 4.9
Dove Springs Dev. 2.4 10/3/4
B1a3 | Georgetown 2.5 10/3/4 4.9
Dove Springs Dev. 2.4 10/3/4
B2 B2ai Georgetown 4.0 10/3/4 5.2
Dove Springs Dev. 1.2 10/3/4
B2a2 | Georgetown 4.0 10/3/4 6.4
Dove Spiings Dev. 2.4 10/3/4
Ci Clal Georgetown 2.5 10/15/2 8.0
Dove Springs Dev. 1.0 10/3/4
Mankin's Crossing 4.5 10/3/4
Cla2 | Georgetown 2.5 10/3/4 8.0
Dove Springs Dev. 1.0 10/3/4
Mankin's Crossing 4.5 10/3/4
Cla3 | Georgetown 2.5 10/3/4 7.9
Dove Springs Dev. 2.4 10/3/4
Mankin's Crossing 3.0 10/3/4
c2 C2ai Georgetown 4.0 10/3/4 8.0
Dave Springs Dev. 1.0 10/3/4
Mankin's Crossing 3.0 10/3/4
C2a2 | Georgetown 4.0 10/3/4 8.0
Dove Springs Dev. 2.4 10/3/4
Mankin's Crossing 1.6 10/3/4
D1 D1at Georgetown 2.5 10/15/2 8.0
Dove Springs Dev. 1.0 10/3/4
Berry Creek 2.0 10/3/4
Mankin's Crossing 2.5 10/3/4
Dl1a2 | Georgetown 2.5 10/3/4 8.0
Dove Springs Dev. 1.0 10/3/4
Berry Creek 2.0 10/3/4
Mankin's Crossing 2.5 10/3/4
D2 D2al Georgetown 4.0 10/3/4 8.0
Dove Springs Dev. 1.0 10/3/4
Berry Creek 3.0 10/3/4
D2a2 | Georgetown 4.0 10/3/4 8.0
Dove Springs Dev. 2.4 10/3/4
Berry Creek 1.6 10/3/4
E E1 Berry Creek 7.0 10/3/4 7.0
E2 Berry Creek 7.0 5/2/5 7.0
F F1 Mankin's Crossing 8.0 10/3/4 8.0
F2 Mankin's Crossing 8.0 5/2/5 8.0
G Gt Georgetown 2.5 10/3/4
Berry Creek 2.0 10/3/4
Mankin's Crossing 3.5 10/3/4 8.0
H H1 Georgetown 2.5 10/3/4
Mankin's Crossing 5.5 10/2/6 8.0
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V.B.5 Simulation Results

Scenario A simulation results (Table V.6 and Figure V.10) show that the current Georgetown waslewater
treatment facility, operating at currently permitied flow and treatment levels under critical summer low flow
and temperature condilions, cannol maintain the TWC prescribed minimurmn dissolved oxygen level of 5
mg/t in the San Gabriel River downstream of ils outfall. The minimum dissolved oxygen concentration
predicted as a result of the Georgelown waslewater discharge is 4.3 mg/L. In addition, the dissolved oxy-
gen sag remains below 5.0 mg/L for at least 7 kilometers (4.4 miles) downstream of the outfall. Increasing
the Georgetown plant treatment level to 10/3/4 results in minimum DO fevels greater than 5.5 mg/L down-
stream of its outfall, well above the State's minimum criteria. In addition, at a treatment level of 10/3/4 the

City of Georgetown could discharge to the San Gabriel River 4.0 MGD and maintain a minimum DO level of
5.2 mg/L.

Scenario B1 (Table V.7 and Figure V.11) also shows, that at currently permitted levels, the City of
Georgetown violates the State's minimum dissoived oxygen concentration of 5.0 downsiream of its out-
fall. However, the addition of the Dove Springs Development Corporation discharge al either 1.0 MGD or
2.4 MGD with treatment levels of 10/15/4 or 10/3/4 does not sufficienlly depress DO concentrations 1o vi-

olate the State criteria.

Scenario B2 (Table V.8 and Figure V.12) does nol demonstirate any violations of the states minimum dis-
solved oxygen criteria for the San Gabriel River Segment 1248. Increasing the Dove Springs Develop-
ment Corporation effluent flow from 1.2 to 2.4 MGD does not signiﬁcant!y‘ depress dissoived oxygen lev-
els. The likely reason for this minor impact is a combination of the dilution supplied by the background flow

of the San Gabriel River low and the Georgelown discharge (Q,, = 10.3 MGD} which has recovered to a

dissolved oxygen tevel of approximately 6.4 mg/L prior lo the Dove Springs Development Carporation

release.

Scenarjo C1 (Table V.9 and Figure V.13 demonsirates the compound effects of the Dove Springs De-
velopment Corporation outfalt and a facility built near the confluence of the San Gabriel River with Mankin's
Branch Creek. Because of the close proximity of the contluence of Mankin's Branch Creek, the receiving
stream for the Dave Springs Development Corporalion outfall, and the likely location of a Mankin's Cross-
ing facility, the combined impact of the two outfalls becomes signilicant. Under this development scenario
it would be necessary for the City of Georgetown 1o increase treatment levels to 10/3/4 o allow the Dove
Springs Development Corporation ta increase their flow to 2.4 MGD. The Mankin's Crossing plant would
be limited 10 3.0 MGD at a treatment level of 10/3/4 in order 1o preclude viclation of the State's water qual-
ity standards. If higher flow rates are desired at either the Dove Springs or Mankin's Crossing plants a

treatment level of 5/2/5 would be necessary.
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Table V.6
Simulalion Scenaro A - 0O, BOD, and NH3 Concenhbalions a/
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Dissolved Oxygen Concentrations Assuming
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Table V.7
- DO, BOD, and NH3 Concentrations a/

Simulation Beenarlo Bi
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Figure V.11
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming
City of Georgetown and Dove Springs Development WWTPs Only
— Scenario B1 —

""" Tx. Stream Standard
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Table V.8
Simulation Scenarka B2 - DO, BOD, and NH3 Conceniatione a/
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San Gabriel River - Segment 1248
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Table V.0
Simulation Scenaro Gt - DO, BCD, and NH3 Concentratlons a/

NH3, mg/l
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Figure V.13
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming City of Georgetown,
Dove Springs Development, and Mankin's Crossing WWTPs
— Scenario C1 —

Tx. Stream Standard
— G.T. @ 2.5 MGD w/ 16/15/2; D.S. @ 1.0 MGD w/ 10/3/4; M.X. @ 4.5 MDG w/ 10/3/4
— G.T. @ 2.5 MGD w/ 10/3/4; D.S @ 1.0 MGD w/ 10/3/4; M.X. @ 4.5 MGD w/ 10/3/4
- G.T. @ 2.5 MGD w/ 10/3/4; D.S. @ 2.4 MGD w/ 10/3/4; M.X. @ 3.0 MGD w/ 10/3/4
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Scenario G2 (Table V.10 and Figure V.14) does not indicate any violations of the Stale's water quality cri-

teria.

Secenario D1 {Table V.11 and Figure V.15) again demonstrates that the key to minimizing the adverse im-
pacts aof all future development on the water quality of the San Gabriel River is the upgrading of the

Geaorgetown facility to a treatment level of 10/3/4.

Scenarig D2 (Table V.12 and Figure V.16) demonstrates that a 3 MGD facility at a treatment level of 10/3/4
buitl near the confluence of Berry Creek and the San Gabriel River would result in a violation of the Gtate's
water quality criteria even with the Dove Springs Development Corporation plant limited to 1 MGD at a
treatment tevel of 10/3/4. A more appropriate development scenario for this combination of plants, from a
water qualily slandpoint, would be lo enlarge the Dove Springs Development Corporation facility to 2.4

MGD and limit the Berry Creek piant to 1.6 MGD.

Scenario E (Table V.13 and Figure V.17) examined the probability of developing one large regional
waslewater facility to accommodate 7 MGD consiructed near the confluence of Berry Creek and the San
Gabriei River. Simulations indicate that a treatment level of 5/2/2 would be necessary to maintain dis-

solved oxygen levels above the State criteria of 5.0 mg/L.

Scenario F (Table V.14 and Figure V.18} also examined the construction of a single, 8 MGD facility near
Mankin's Creek Branch confluence with the San Gabriel River. Simulations, again, indicale thal a treat-

menl level of at least 5/2/5 would be necessary to maintain a 5 mg/l. DO level downstream of the outfall.

Scenario G (Table V.15 and Figure V.19) assumes that there are three freatment plants: the existing City
of Georgetown plant at 2.5 MGD, a 2 MGD facility built near the confiuence of Pecan Branch, Berry Creek
and the San Gabriel River and a 3 MGD facility near the confluence of Mankin's Branch and the San Gabriel
River. Simulations demonstrate that operaling all of the plants at a treatment level of 10/3/4 would main-

tain the 5 mg/ DO standard for Segment 1248 downstream of all outfalls.

Scenarig H (Table V.16 and Figure V.20) is a two plant scenaric. The Georgetown treatment plant could
operate at 2.5 MGD at a treatment leve! of 10/3/4 and maintain Segment 1248 minimum DO concentration
levels at 5 mg/L. However, a Mankin's Crossing facility at 5.5 MGD would require a treatment level ol

10/2/6 te maintain DO levels greater that 5 mg/L downstream of its outfall.

V-45



Table V.10
Simutalion Scenario C2 - DO, BOD, and NH3 Concentr alions a/
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a/ Scanarlo C2 - Clty of Georgatown, Dove Springs Devekopment Compaity, and Mankin's Crossing Facillty

1.0 MGL w/ 100374, MX. @ 3.0 MGD w/ 10/3/4

-G @ 40 MGD w 10//4; 0.6, 2.4 MGD w/ 10/A/4; MX. @ 1.6 MGD w/ 10:3/4

- G.T. @ 4.0 MGD w/ 10/34; .6.

C2al
C2az
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Figure V.14
San Gabriel River - Segment 1248
Dissoived Oxygen Concentrations Assuming City of Georgetown,
Dove Springs Development, and Mankin's Crossing WWTPs
— Scenario C2 —

- Tx. Stream Standard

— G.T. @ 4.0 MGD w/ 10/3/4; D.S. @ 1.0 MGD w/ 10/3/4; M.X. @ 3.0 MDG w/ 10/3/4

==~ G.T. @ 4.0 MGD w/ 10/3/4; D.S @ 2.4 MGD w/ 10/3/4, M.X. @ 1.6 MGD w/ 10/3/4
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Table V.11

Simulalon Scenario Dt - DO, BOD, and NH3 Concentrations a/

Simulation Beenarie Dial Simulaion Scenario D1a2
River Km Flow, cma BO, mgll BOD, mg/l. N3, mg/L DO, mg/A BOD, mgil. NH3, mg/L
104.¢ 0.007 6.6 0.8 6.2 6.6 0.8 0.2
103.5 0.007 6.8 0.4 0.2 6.8 0.4 0.2
103.0 0.007 6.9 0.3 0.2 6.9 0.3 0.2
102.5 0.007 7.0 0.4 0.t 7.0 0.4 0.1
102.0 0.007 7.0 0.4 0.t 7.0 0.4 0.1
ig1.5 0.007 71 0.4 0.0 7.1 0.4 0.0
101.0 Q.007 7.1 0.5 0.0 7. 0.5 0.0
100.5 0.007 7 0.5 0.0 7.1 0.5 0.0
100.¢ G.047 6.5 1.0 0.1 6.5 1.0 0.1
99.5 0.070 6.5 1.0 0.2 6.5 1.0 0.2
88.0 G.094 6.6 0.8 6.2 6.6 0.9 0.2
08 5 6117 6.6 a8 0.2 6.6 0.8 0.2
08.0 0.141 6.6 0.9 0.2 6.6 0.9 0.2
87.5 0.164 6.8 0.8 0.2 6.6 0.8 0.2
87.0 0.187 6.6 0.7 0.2 6.6 0.7 0.2
98.8 06.221 6.6 0.6 9.2 6.6 0.6 0.2
B6.0 0.343 5.1 3.6 4.8 5.8 3.6 1.1
85.5 0.343 4.6 3.2 4.6 5.6 3.3 1.1
B5.0 0,343 4.5 3.1 4.5 5.8 a1 1.1
84.5 0.343 4.5 2.8 4.4 5.7 2.8 141
84.0 0.343 4.3 2.8 4.2 5.6 2.8 1.1
83.5 0.343 4.4 2.7 4.1 5.7 2.7 1.1
43.0 0.343 4.5 2.5 3.0 58 2.5 1.1
82.5 0.343 4.6 2.4 3.8 a8 2.4 1.1
2.0 0,343 4.6 2.2 3.7 5.8 2.2 1.0
41.5 0.342 4.7 2.1 3.5 6.0 2.1 1.0
81.0 0.343 4.8 2.0 3.4 6.0 2.0 1.0
90.5 0.343 4.8 1.8 3.3 6.1 1.9 1.0
90.0 0.343 4.6 1.8 3.0 6.0 1.6 0.8
88.5 0.343 4.6 1.4 2.7 6.0 1.4 0.8
89.0 0.448 4.3 2.8 2.4 5.3 2.8 1.2
88.5 0.462 4.2 2.5 2.2 5.3 2.5 1.1
88.0 D.475 4.3 2.4 2.0 5.3 2.3 1.0
87.5 0.475 4.4 2 1.8 5.3 2.1 0.9
87.0 0.475 4.6 1.9 1.7 5.4 1.9 0.9
86.5 0.475 4.7 1.7 1.6 55 1.7 6.8
86.0 0.475 4.9 1.6 1.8 5.7 1.6 0.8
a5.5 0.475 5.1 1.5 1.3 5.8 1.5 e.7
85.0 0.475 5.2 1.3 1.2 5.9 1.3 0.7
84.5 0.585 4.9 2.8 1.8 5.4 2.8 1.0
84.0 0.585 4.8 2.6 1.4 5.3 2.6 1.0
B3.5 0.628 4.8 2.7 1.3 s 2.7 1.0
83.0 0.628 4.8 2.5 1.3 5.2 2.5 t.0
az2.5 06.628 4.9 2.3 1.2 5.2 2.3 09
82.0 0.628 5.0 2.2 1.1 5.3 2.2 0.9
81.5 ¢. 628 5.1 2.0 1.1 54 2.0 0.8
81.0 0.628 5.2 1.9 1.0 5.5 1.9 0.8
80.5 ¢.628 5.3 1.7 0.9 5.6 1.7 0.7
80.0 ¢c.624 5.8 1.6 0.0 5.7 1.6 0.7
76.5 0.628 5.6 1.5 0.8 5.8 1.5 0.6
79.0 0.628 5.7 1.4 0.8 5.9 1.4 0.6
78.5 0.628 5.8 1.3 0.7 6.0 1.3 0.6
78.0 0.628 5.9 1.2 0.7 6.1 1.2 0.5
77.5 0.628 6.0 1.2 0.6 6.2 1.2 0.5
77.0 0.628 6.1 1. 0.6 6.3 1.1 0.5
76.5 0.628 6.2 1.0 0.5 6.3 1.0 0.4
76.0 0.6248 6.3 1.0 0.5 6.4 1.0 0.4
75.5 0.628 6.4 0.8 0.5 6.5 0.9 0.4
75.0 0.6528 6.4 0.6 0.4 6.6 0.9 0.3
74.5 0.628 6.5 0.8 0.4 6.6 0.8 0.3
74.0 0.6248 6.6 ¢.8 0.4 6.7 0.8 0.3
73.5 0.628 6.6 0.8 0.3 6.7 0.8 0.3
73.0 0.628 6.7 0.7 0.3 6.8 0.7 ¢.3
72.5 0.628 6.7 0.7 0.3 6.8 0.7 ¢.2
2.0 0.628 6.8 0.7 0.3 6.9 0.7 0.2
1.5 0.628 6.8 0.6 0.2 5.9 0.8 0.2
71.0 0. 628 6.6 0.6 0.2 6.9 0.6 0.2
70.5 0.628 6.6 0.6 0.2 7.0 0.6 0.2
700 0.628 7.0 0.8 0.2 7.0 0.6 0.1
69.5 0.628 7.0 0.6 0.2 7.0 0.8 0.1
€9.0 0.628 7.0 0.5 0.1 7.0 Q.5 0.1
68.5 0.628 7.0 0.5 a1 7. 0.5 0.1
68.0 g.6248 7 0.5 0.1 F 0.5 0.1
67.5 0.628 71 0.5 0.1 7.1 0.5 0.1
67.0 0.628 71 0.5 01 7.2 0.5 0.1
66.5 a.628 71 0.5 0.1 7.2 0.5 0.1
66.0 0,624 7.2 0.5 0.1 7.2 0.5 0.1

"af Scenario D1 -A(.ﬁly of Gaorgatown,

Dove Springs Dwek:p“mant C
Dial - G.T. & 2.5 MGD w/ 10/15/2; 0.5, 1.0 MGD w/ 10/3/4; B.C. @ 2.0 MGD w/ 10/3/4; MX. @ 2.5 MGD w/ 10/3/4
Dia2 - G.T. @ 2.5 MGD w/ 10/3/4; D.S. 1.0 MGD w/ 10/3/4; B.C. @ 2.0 MGD w/ 1073/4; M.X. @ 2.5 MGD w/ 10/%/4
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Figure V.15
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming City of Georgetown,
Dove Springs Development, Berry Creek, and Mankin's Crossing WWTPs
— Scenario D1 —

-~ Tx. Stream Standard

T = G.T. @ 2.5 MGD w/ 10/15/2; D.S, @ 1.0 MGD w/ 10/3/4;
B.C. @ 2.0 MGD w/ 10/3/4; M.X. @ 2.5 MGD w/ 10/3/4

Tl -— G.T.@ 2.5 MGD w/ 10/3/4; D.5. @ 1.0 MGD w/ 10/3/4;
B.C. @ 2.0 MGD w/ 10/3/4; M.X. @ 2.5 MGD w/ 10/3/4
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Tabie V.12
Slinuladon Scenarka D2 - DO, BOD, and NH3 Cancenlrations a/
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B.C. @ 1.6 MGD w/ 10/3/4

- GT. @4.0 MGD w/ 10//4; D.5. 1.0 MGD w/ 10/3/4; B.C. @ 3.0 MGD w/ 10/3/4

D2a2 - G.T. @ 4.0 MGD w/ 10//4; D.S. 2.4 MGD w/ 10/3/4;

D2at

8/ Scenario D2 - Clly of Georgatown, Dove Springs Development Company, and Berry Creek Fachites
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Figure V.16
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming City of Georgetown,
Dove Springs Development, and Berry Creek WWTPs
— Scenario D2 —

----- Tx. Stream Standard
— G.T. @ 4.0 MGD w/ 10/3/4; D.S. @ 1.0 MGD w/ 10/3/4; B.C. @ 3.0 MGD w/ 10/3/4

] = G.T. @ 4.0 MGD w/ 10/3/4; D.S @ 2.4 MGD w/ 10/3/4; B.C. @ 1.6 MGD W/ 10/3/4
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Tabde V.13

Simulation Scensra E - DO, BOD, and NH3 Concentrations a/
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- B.C. @ 7.0 MGD w/ 1073/4
- 8.C. @ 7.0 MGD w/ 52/5
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& Scenario E - Berry Creek Plani
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Figure V.17
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming Berry Creek WWTP Only
— Scenario E —

“ Tx. Stream Standard
— Berry Creek @ 7.0 MGD w/ 10/3/4

~— Berry Creek @ 7.0 MGD w/ 5/2/5
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Talde V.14
Simulation Scenario F - DO, BOD, and NH3 Goncenirations s/
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a/ Scenarka F - Mankin's Croesing Plant Only

- M.X @ 8.0 MGD w/ 10/0/4
F2 - M.X. @ 8.0 MGD w/ 5/2/5

F1

V-54



G8-A

DO {(mg/L)}

Figure V.18
San Gabrie! River - Segment 1248
Dissolved Oxygen Concentrations Assurming Mankin's Crossing WWTP Only
— Scenario F —

-:;’/_/“—“\ I
e
s
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""" Tx. Stream Standard
— Mankin's Crossing @ 8.0 MGD w/ 10/3/4
T| — Mankin's Crossing @ 8.0 MGD w/ 5/2/5
-+ e e e

i 11 ¢ 9 9 ¢ 9 9 9 8 B8 8 8 8 8 8 7 7 7 7 7 7 6 6 ¢&

0 0 0 9. 8 6. 5 3. 2 0. 9 7. 6 4. 3 1. 0 8 7 5 4 2. 1 8. 8 6.

4 2. 1 5 5 5 5 5 5 5 5 5 5 5 5
5

River Kilometer



Tabte V.15
Slmulaton Scenarle G - DO, BOD, and NH3 Concentrations a/

[ Skmulation Scenaio G
Rlver Km Flow, cma 0O, ing/l BOD, mg/l NH3, mg/L
104.0 0.007 6.8 0.8 0.2
103.5 0.607 &8 0.4 0.2
103.0 0.007 €.9 0.3 0.2
102.5 0.007 7.0 0.4 0.1
102.0 0.007 7.0 0.4 [}
104.8 0.007 71 0.4 0.0
101.0 G.607 F | 0.5 0.0
100.5 0.007 7.1 0.5 0.0
100.0 0.047 6.5 1.0 0.1
9b.5 0.070 6.5 i.0 0.2
99.0 0.084 E.6 0.9 0.2
94.5 0.117 6.6 0.9 0.2
B8a.0 0.141 6.6 0.9 0.2
97.% 0.164 6.6 0.8 0.2
87.0 0,197 6.6 0.7 0.2
96.5 0.221 6.6 0.6 0.2
86.0 0.343 5.8 3.6 1.1
95.5 0.343 5.6 3.3 1.1
95.0 0.343 5.6 a1 1.1
B4.5 0.343 8.7 2.8 1.1
04.0 0.343 5.8 2.8 1.1
03.5 0.343 5.7 2.7 11
83.0 0.343 5.8 2.5 1.1
92.% 0.343 5.8 2.4 1.1
02.0 0.343 5.9 2.2 1.0
1.5 0.343 6.0 2.1 1.0
9.0 0.343 6.0 2.0 1.0
80.8 0.343 6.1 1.9 1.0
20.0 0.343 8.0 1.6 0.9
a8.5 0.343 6.0 1.4 0.8
89.0 0.448 5.3 2.8 1.2
88.5 0.482 5.9 2.5 i1
88.0 0.475 5.3 2.3 1.0
87.5 0.475 5.3 2.1 0.9
az.¢ 0.475 5.4 1.9 0.9
86.5 0.475 5.5 1.7 0.8
86.0 0.475 5.7 1.8 0.8
a5.5 0.475 5.8 1.5 0.7
85.0 0.475 5.9 1.3 0.7
84.5 0.607 5.3 3.0 1.1
84.0 0.607 5.2 2.8 1.1
83.5 0.607 5.1 2.6 1.0
83.0 0.607 5.2 2.4 1.0
82.5 0.607 5.2 e.2 0.0
az2.0 0.607 5.3 2.0 0.9
81.5 0.8067 5.4 1.9 0.8
a8t1.0 0.607 5.5 1.8 0.8
80.5 0.807 5.7 1.6 0.7
80.0 0.807 5.8 1.5 0.7
79.5 0.607 5.9 1.4 0.6
8.0 0.607 6.0 1.3 0.6
i8.5 0.607 6.1 1.2 0.5
78.0 0.607 8.2 1.2 0.5
7r.5 0,607 6.2 1.1 0.5
77.0 0.607 6.3 1.0 0.4
78.5 0.607 6.4 1.0 0.4
76.0 0.607 6.5 0.0 0.4
75.85 0.607 6.5 0.9 0.4
75.0 0.607 6.8 0.8 0.3
74.5 0.807 §.7 0.8 0.3
74.0 0.607 6.7 0.7 0.3
73.5 0.607 6.8 0.7 0.3
73.0 0.8067 6.8 0.7 0.2
2.5 0.607 6.9 0.7 0.2
72.0 0,607 6.9 0.5 0.2
71.8 0.807 6.9 0.6 0.2
71.0 0.607 7.0 0.6 0.2
70.5 0.607 7.0 0.6 0.
70.0 0.807 7.0 0.& 0.1
£8.5 0.607 7.1 6.5 0.1
68.0 0.607 71 0.5 0.1
68.5 0.607 7.1 0.5 a.1
G8.0 0.607 7 0.5 0.1
67.5 0.607 7.2 ¢.5 6.1
67.0 0.607 7.2 0.5 0.1
§6.5 0.607 7.2 0.5 0.t
66.0 ___0.607 7.2 0.5 | 0.0
a/ Senana G - Cliy of Georgetown, Berry Creek, and Mankin's Crossing

Planis Only.
G.T. @ 2.5 MGD w/ 10/3/4; BC. @ 2 MGD w/ 1013/4;
M.X. @ 3.5 MGD w/ 10/3/4
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Figure V.19
San Gabriei River - Segment 1248
Dissoived Oxygen Concentrations Assuming City of Georgetown,
Berry Creek, and Mankins Crossing WWTPs
— Scenario G —

""" Tx. Stream Standard
— G.T. @ 2.5 MGD w/ 10/3/4; B.C. @ 2.0 MGD w/ 10/3/4; M.X. @ 3.0 MGD w/ 10/3/4
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Table V.16

Simutation Scenare H - DO, BOD, and NH3 Concentratione a/

Simulation Scenarlo H

River Km Fow, cms DG, mgit 80D, mg/L NH3, mgft
104.0 0.007 6.8 0.8 0.2
103.5 0.007 6.8 0.4 0.2
103.0 0.007 6.9 0.3 0.2
102.5 0.007 7.0 0.4 0.1
102.0 9.007 7.0 G.4 0.1
161.5 0.007 71 0.4 0.0
101.0 0.007 7. 0.5 0.0
100.5 0.007 7.1 0.5 0.0
100.0 G.047 6.5 1.0 o1
88.5 0.070 6.5 1.0 0.2
69.0 G.004 6.6 0.8 0.2
98.5 0.117 6.6 0.9 0.2
68.0 G.141 6.6 0.8 0.2
97.5 a.164 6.6 0.8 0.2
87.0 0.107 6.6 0.7 0.2
86.5 0.221 £.6 0.6 0.2
98.0 0.343 5.8 3.8 1.1
B6.5 0.343 5.6 3.3 [
950 0.343 5.8 3.1 1.1
84.5 0.343 5.7 2.8 1.1
94.0 0.343 5.8 2.8 1.1
03.5 0.343 5.7 2.7 1.1
83.0 0.343 5.8 2.8 1.1
825 0.343 5.8 2.4 1.1
#2.0 0.343 5.8 2.2 1.0
61.5 0.343 6.0 2.1 1.0
91.0 0.343 6.6 2.0 1.0
BO. 5 0.343 6.1 1.9 1.0
80.0 0.343 6.0 1.8 0.9
B89.5 0.343 6.0 1.4 0.8
85.0 0.361 6.0 1.3 0.7
84a.5 0.374 6.1 1.2 0.6
830 ¢.388 6.2 1.1 0.6
87.5 0.3488 6.3 1.0 0.5
87.0 0.388 6.4 g.e 0.5
a6.5 0.388 6.4 0.8 .4
86.0 0.3848 8.5 0.8 0.4
85.5 0.388 6.6 0.7 0.4
85.0 0.388 6.7 0.7 0.3
84.5 0.828 5.8 4.1 1.0
84.0 0.828 5.4 3.7 0.9
83.5 0.628 5.2 3.4 c.8
83.0 0.628 51 3.2 0.9
82.5 0.628 5.1 2.8 0.8
82.0 0.628 5.1 2.7 0.8
81.5 0.628 5.2 2.5 0.8
ai.0 D.628 5.3 2.3 ¢.7
BO.5 0.628 5.4 2.1 0.7
80.0 0.6248 5.8 2.0 0.7
79.5 0.628 5.6 1.8 0.6
79.0 0.628 5.7 1.7 0.6
76.8 0.628 5.8 1.6 0.6
7a.0 0.628 5.0 1.5 ¢.5
77.5 0.628 6.0 1.4 0.5
77.0 0.628 6.t 1.3 0.5
78.5 0.628 6.2 1.2 0.4
76.0 0.6248 6.3 1.1 0.4
758 0.628 6.4 1.1 0.4
75.G 0.628 6.4 1.0 0.4
74.5 0.628 6.5 1.0 0.3
74.0 0.628 6.6 0.9 0.3
73.8 0.828 6.6 0.9 0.3
73.0 0.628 6.7 0.8 0.3
72.5 0.6268 5.7 0.8 0.3
72.0 0.628 6.8 0.8 0.2
71.8 0.628 6.8 6.7 0.2
71.6 0.6248 6.9 0.7 0.2
70.5% 0.628 6.0 6.7 0.2
70.0 0.628 6.9 0.6 0.2
€9.5 0.628 7.0 0.6 0.2
§0.0 0.628 7.0 6.6 0.1
68.5 0.628 7.0 0.8 Q.1
£5.0 0.628 7. 0.6 0.1
67.5 0.628 7.1 0.5 0.1
€7.0 0.628 7.1 0.5 0.1
66.5 0.628 7.1 0.5 a1
66.0 0.624 7.1 0.5 0.1

a/ Scenarion H - City of Georgstown and Mankin's Cresk Plants Only

G.T. @ 25 MGD w/ 10/3/4 and M.X, @ 5.5 MGD w/ 10/2/6
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Figure V.20
San Gabriel River - Segment 1248
Dissolved Oxygen Concentrations Assuming
City of Georgetown and Mankin's Crossing WWTPs Only
— Scenario H —

""" Tx. Stream Standard
— G.T. @ 2.5 MGD w/ 10/3/4; M.X. @ 5.5 MGD w/ 10/2/6
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V.B.6 QUAL-TX Simulation Conclusions
The Texas Water Commission Wasteload Evaluation for Segment 1248 concluded:

* "The ultimate permitted treatment level with a 4 mg/L effluent dissolved oxygen requirement for
the Georgetown WWTP allows for maintenance aof the dissolved oxygen criterian in the San
Gabriel River at flows of 1.8 MGD or iess under critical summer conditions and for flows grealer

than 1.8 MGD under critical non-summer low flow conditions.

+ "Al discharges greater than 1.8 MGD during critical summer months, the 5 mg/L criterion may be

altained in the San Gabriel River with nitrification at the Georgetown WWTP."

Simulations performed in accordance with this regional wasltewater planning study substantiate both of

these conclusions and add the following case-specific conclusions:

- The City of Georgetown could discharge up to approximately 4 MGD from the existing facility with a
treatment level upgrade to 10/3/4 and installation of an oulfall main to discharge efflient beyond
the Edwards Aquifer recharge zone. The minimum DO, under sumimer critical low flow conditions,
resulting from this discharge would be 5.2 mg/L. It is not likely that the City of Georgetown's

treatment facility could be expanded beyond 4 MGD withoul requiring a treatment level of 5/2/5.

«  With or without upgrading the City of Georgetown facility, the proposed Dove Springs WWTP
could discharge 2.4 MGD al a treatment level of 10/3/4 without violating the main stem of the San
Gabriel River {Segment 1248) minimum DO level of 5.0 mg/L under critical summer low flow

conditions.

<« Without upgrading the Georgelown facility to a treatment level of 10/3/4, the combined discharge
of the Dove Springs Development Corporation and Mankin's Crossing facilities at 5.5 MGD (a lotal
segment treatment capacity of 8 MGD) would result in violation of the 5.0 mg/L minimum DO crite-

rion. The minimum predicted DO concentration is 4.3 mg/L.

+  With the City of Georgetown facility upgraded 1o a treatment levet of 10/3/4, Dove Springs Devel-
opment Corporation could discharge up to 2.4 MGD and the Mankin's Crossing facility could dis-

charge up to 3.0 MGD, both at a treatment level of 10/3/4, without violating the siate criterion.

+  Without upgrading the Georgetown facility to a treatment level of 10/3/4 a combined discharge ot
Dove Springs Development Carporation, Mankin's Crossing and Berry Creek facililies at 5.5 MGD
(a total treatment capacity of 8 MGD) would resull in violation of the 5.0 mg/L minimum DO

criterion. The minimum predicted DO concenlration is 4.3 mg/L.
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+  With the City of Georgelown facility upgraded to a treatment level of 10/3/4, Dove Springs Devel-
opment Corporation could discharge up to 1 MGD, a Berry Creek facility up to 2 MGD, and the
Mankin's Crossing tacility could discharge up to 2.5 MGD, all at a treatment level of 10/3/4, without

violating the stale criterion. The minimum predicted DO concentration is 5.1 mg/L.

+ A7 MGD facility located at Berry Creek or an 8 MGD ftacility located at Mankin's Crossing would re-
quire a treatment level of 5/2/5 to maintain DO levels above & mg/L at summer critical low flow con-

ditions.
V.C Water Quality Simulations - Segment 1247: Lake Granger

As with stream water quality models, there is a myriad of empirical and mechanistic models available for
prediclion ot the tong-term eulrophication impacts to an impoundment resulting from a proposed activity.
And, as wilh stream waler quality models, selection of the most appropriate model is often a function of

availability of data; the more dala available, the more sophisticaled the model that can be used.

For this study, a two phased approach 1o the eutrophication analysis was used. First, the trophic state of
Lake Granger was calculated, based on either nitrogen or phosphorus as the limiting nutrient, for condi-
tions with and without a Georgetown Regional WWTP in place. These loadings were compared with com-
puted boundary candition loadings for oligotrophic-mesotrophic and mesotrophic-euiraphic conditions.
Second, the mean water column concentrations of nitrogen and phosphorus were computed for Lake
Granger and resulling chlorophyil-a concentrations were computed using regressions devetoped from the
U.S. EPA National Eutrophication Survey of Texas lakes. These concentrations were compared with the

observed levels in other Texas lakes and the potential for eutrophic conditions in Lake Granger predicted.
v.C.1 Mass Loading Rate Method
V.C.1.a Model Description

Numerous investigators have related the annual areal mass loadings (gm/m#/yr) of nitrogen and phospho-
rus to the trophic state of reservoirs throughout the United States and Europe (Vollenweider, 1968 and
1975, Chapra and Rechow, 1983, U.S. EPA, 1883). Vollenweider's work is the most widely recognized

and used for this type of eutrophication analysis.

Vollenweider's original eutrophication criteria (1968} were developed for U.S. and European lakes pre-
dominantly in the northern temperate zones (Table V.17) but were modified to include a broader cross-
section of U.S. lakes (Figure V.21). Texas impoundments, however, are often light limited and do not re-
spond as readily to high nuirient loads as impoundments in other regions of the country. For this reason,

eutrophication criteria were doubled and used only as a guideline of potential eutrophication.
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Table V.17
Permissible Loading Levels for Total Nitrogen
and Total Phosphorus (Biochemically Active)

(gm/m2/yr)
Permissible Loadings, Dangerous Loading,
up to in excess of
Mean Depth (m), N P N P
up 1o
5 1.0 0.07 2.0 013
10 1.5 0.10 3.0 0.20
50 4.0 0.25 8.0 0.50
100 6.0 0.40 12.0 0.80
150 7.5 0.50 15.0 1.00
200 9.0 0.60 18.0 1.20
Source: Engineering Approaches for Lake Management - Volume i Data Anglysis and Empirical
Modeling.
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Figure V.21 Vollenweider's (1975) Phosphorus Loading Plot Revised to
Include the Eftects of Flushing on Trophic State.
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The primary equations in annual average nutrient mass loading calculation is:

o, = (P, +P)/A and ap = (N, + Np)/A [V-11], [V-12]
where @ = Annual average areal foading, gm/m@fyr,

P, = Total annual phosphorus load from point sources, gm/yr,

Po = Total annual phosphorus load from non-point sources, gm/yr,

N, = Total annual nitrogen load from point sources, gm/yr,

Np = Tolal annual nitrogen load from non-point sources, gm/yr, and

A = Surface area of the impoundment.

Based on the work by Vollenweidar and others, trophic boundaries have been established between olig-

otrophic - mesotrophic and mesotrophic - eutrophic systems.

Wy = &{Zyg*p + ) and Wy = B(Zgg°p +g) [V-13], [V-14]
where o'y = Oligotrophic - mesotrophic boundary annual areal loading, gm/m?/yr,
w's, = Mesolrophic - eutrophic boundary annual areal toading, gm/m?2/yr,
cand B = Boundary water column concentration constants, mg/L,
Z,yg = Meanreservoir depth, meters,
p = inverse of hydraulic retention time, 1/yr, and
v, = Net sedimentation rate, m/yr.

Accepied ranges of boundary constants are: e = 0.010 - 0.020 mg/L and § = 0.020 - 0.030 mg/L for

phosphorus and o = 0.10 - 0.20mg/Land B = 0.20 - 0.40 mg/L for nitrogen. A typical settling rate for
phosphorus is vy, = 12.4 m/yr and a typical range of setlling rates given for nitrogen is vy, = 10-16 m/yr.

V.C.1.b Simulation Assumptions
The following assumptions were applied to the Lake Granger eutrophication simutations:

+  Flows into and out of the impoundment consist of annual average flows as recorded by the U.S.
Geological Survey (USGS Stations No.08105300 near Weir and No. 08105700 near Lanesport),
corrected for intervening drainage area contributions. Hydraulic residence time of the impound-
ment was computed using monthly calculated inflows and oulflows, recorded lake content (USGS

Station No. 08105600}, and computed monthly net lake evaporation.

+ The proposed Georgetown Regional Wastewater Facility (ies) will operate at a maximum of 7 - 8

MGD with an effluent total phosphorus concentration of approximately 10 mg/L, B0% of which is
ortho-phosphate {PO4-P). The WWTP effiuent total inorganic nitrogen entering the impound-
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ment will be the sum of NH,, NO,, and NO, as predicted by the QUAL-TX simulations for Reach

No. 29 Element No. 96 (approximately 38 Km downstream of the proposed discharge point).

Phosphorus water column trophic state boundary concentrations are o = 4.020mg/lL and f =
0.040 mg/l.. Nitrogen water column trophic state boundary concentrations are & = 0.20 mg/L

and B =0.40 mg/L. These are double the normally accepted Vollenweider boundary values.
Phosphorus settling rate is 12.4 m/yr: Nitrogen setiling rate is 16 m/yr.

Non-point contributions of phosphorus at background levels recommended in the QUAL-TX

Meodel documentation: [P} = 0.020 mg/L and [N] = 0.10 mg/L.

Vv.C.1.c Input Data

The input data required for the empirical approach to eutrophicalion analysis are summarized below.

.

Drainage area feeding Lake Granger = 730 mi? (including drainage area of Lake Georgetown)

L ake Gecmetry
Volume V = 65,510 af (80,805,028 m?)
Surtace Area A = 4,400 ac (17,805,585 m?)
Depth z = 59Im

avg

Outflow Rate  Q 279 cfs (248,998,795 m3/yr)

Nonpoint Source Nutrient Loadings to Lake Granger

Phosphorus

Non-point Sources (0.020 mg/L)(246,636,272 m3/yr)(10-€ kg/mg)(103 L/m3)

4,933 kglyr

|

Nitrogen

Non-point Sources (0.10 mg/L)(246,636,272 m3/yr)(10°€ kg/mg)(103 L/m3)

24,664 kglyr

o

Point Scurce Nutrient Loadings Under 1988 Discharge and Treatment Levels

Phasphorus

Pgint Source (8.0 mg/L)(0.07492 md/sec)(31,536,000 sec/yr)
(10°6 kg/mg)(103 L/m3)

18,900 kglyr

1l

Nitrogen

Point Source (7.14 mg/L)(0.07492 m3/sec)(31,536,000 sec/yr)
{(10°6 kg/mg)(10® L/m?3)

16,868 kg/yr
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+ Point Source Nutrient Loadings Under Projected 2030 Discharge and Treatment Levels

Ph hor
Point Source = (8.0 mg/L){0.30667 m?¥sec)(31,536,000 sec/yr)
(106 kg/mg)(10% L/m?)
= 77,369 kg/yr
Nitrogen

(10.59 mg/L)(0.30667 m?/sec)(31,536,000 seclyr)
(108 kg/mg)(10°® L/m?)
= 102,417 kgiyr

Point Source

If

V.C.1.d Eutrophication Potential Calculations

Hydraulic Retention Time

Without a Georgetown WWTP
= V/Q = 80,805,028 m?¥/246,636,272 m3/yr = 0.328 yrs
1/t = 1/0.328 yrs = 3.052/yr

tw/ o

Pwio
With Georgetown's Existing WWTP - 1988
Tw (1988) = V/Q =80,805,028 m3/248,998,795 m3/yr = 0.325 yrs
Pwi (1988 = 1/T = 1/0.325yrs = 3.081/yr
With a Georgetown Regional System - 2030
T 2030y = V/Q = 80,805,028 m%/256,307,417 m®/yr = 0.315 yrs

Phosphorus Trophic Boundary Loadings

Without Georgetown

(0.020 mg/L) [(5.91 m)(3.052/yr) + 12.4 miyr] = 0.609 gm/m2iyr
(0.609 gm/m2/yr){103 kg/gm)(17,805,585 m2) = 10,839 kg/yr

1
wp1w/o

it
il

[l

Opowe = (0.040 mg/L) {(5.91 m}(3.052/yr) + 12.4 miyr]
{1.217 gm/m24r){10-3 kg/gm)(17,805,585 m?2)

1.217 gm/m2yr
21,678 kg/yr

With Georgetown's Existing WWTP - 1988

Wi (19sgy = (0.020 mg/L) [(5.91 m)(3.081 m/yr) + 12.4 mfyr] = 0.612 gm/m2/yr
= (0.612 gm gm/m?/yr)(10°3 kg/gm)(17,805,585 m?) = 10,900 kg/yr

m'p2w, (1988) = (0.040 mg/L) [(5.91 m)(3.081/yr) + 12.4 miyr] = 1.224 gm/m2/yr
= (1.224 gm/m2/yr)(10-3 kg/gm)(17,805,585 m?2) = 21,800 kglyr

With a Geargetown Regional System - 2030
(0.020 mg/L) {(5.91 m)(3.170 msyr) + 12.4 miyr] = 0.623 gm/m2/lyr
(0.623 gm/m2/yry(103 kg/gm)(17,805,585 m?) = 11,088 kg/yr

it

W' twi (2030)
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ey

m’pr/(zoao) = (0.040 mg/L) [(5.91 m)(3.170/yr) + 12.4 miyr} = 1.224 gm/mZfyr
(1.224 gm/m2/yr)(10°3 kg/gm)(17,805,585 m?) = 22,175 kg/yr

[

Nitragen Trophic Boundary 1l oadings

Withoul Georgetown

®hiwe = (0.20 mg/L) [(5.91 m)(3.052/r1) + 16 miyr] = 6.807 gm/m2fyr
(6.807 gmym2/yr)(103 kg/gm)(17,805,585 m2) = 121,211 kglyr

o (0.40 mg/L) [{5.91 m)(3.052yr) + 16 miyr] = 13.615 gm/m2Ayr

(13.615 gm/m2/yr)(10°3 kg/gm)(17,805,585 m?) = 242,422 kg/yr

t
n2w/o

With Georgetown's Existing WWTP - 1988

@ 1w (1esy = (0-20 mg/L) [(5.91 m)(3.081/yr) + 16 miyr] = 6.842 gm/mZ/yr
(6.842 gmvm?/yr)(103 kg/gm)(17,805,585 m?) = 121,821 kg/yr

Wnows (1088 = (0.40 mg/L) [5.91 m)(3.081/yr) + 16 miyr] = 13.681 gm/m2/yr
(13.681 gm/m2yr)(10-3 kg/gm)(17,805,585 m?) = 242,642 kglyr

With a Georgetown Regional System - 2030

Watwizozoy = (020 mg/L) [(5.91 m)(3.170/yr) + 16 myr] = 6.947 gm/im2yr
= (6.947 gnvm3/yr)(10°3 kg/gm)(17,805,585 m?) = 123,694 kglyr
W oowieosoy = (0.40 mgiL) [5.91 m)(3.170/r) + 16 myyr] = 13.893 gm/m?2/yr

i

(13.893 gm/m2/yr) (1073 kg/gm) (17,805,585 m2) = 247,388 kg/yr
Eutrophication Potential

The patential eutrophication impacts of the effluent from a Georgetown Regional WWTP on Lake Granger

are evident from inspection of Table V.18.

Without the proposed Georgelown facility, the annual average areal loadings of phosphorus and nitrogen
from the contribuling drainage area (4,933 kg/yr and 24,664 kg/yr, respectively) are within the permissible
limits for maintenance of a ofigotrophic system. However, with the Georgetown WWTP, the annual aver-
age areal loadings of phosphorus and nitrogen are 23,833 kg/yr and 41,532 kg/yr in 1988 and 82,302
kg/yr and 127,081 kg/yr in 2030

v.C.2 Comparison of Loadings and Chlorophyll-a Concentrations with Those of
Other Texas lakes

Between 1973 and 1976 the U.S. EPA performed a national lake eutrophication survey in an attempt to
correlate, amaong other things, mass loadings of nitrogen and phosphorus from point and non-point
sources with chlorophyl-a concentrations in lakes (U.S. EPA, 1977). Hundreds of reservoirs across the

United States were sampled for temperature, depth, conductivity, pH, dissolved oxygen, total phospho-
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rus, kjeldahl nitrogen, dissolved ortho-phosphorus, ammonia-nitrogen, nitriteé and nitrate-nitrogen, and
heavy metals. Algal assays were performed to determine the limiting nutrient for each lake; in Texas 39
lakes were sampled (Tables V-19, V-20 and V-21). Each lake was ranked nationally according to median
tolal phosphorus, median inorganic nitrogen, median secchi disk depth, mean chlorophyll-a, minimum DO

and median ortho-phasphate concentrations.

Table V.18

Trophic State Indicators of Lake Granger Without
and With a Georgetown Regional Wastewater
Treatment Pilant

o' Actual Loading w/w' Actual Loading w/w'
Parameter {kg/yr) w (kg/yr) (-} w (kg/yr) (-)
(Yr 1988) (Yr 1988) (Yr 2030) (Yr 2030)
Phosphorus
pilw/o 10,839 4,933 0.46 4,933 0.46
p2w/o 21,678 4,933 0.23 4,933 0.23
plw/ (1988) 10,900 23,833 2.19 - -
p2w/ (1988) 21,800 23,833 1.09 - -
piw/ (2030) 11,287 - - 82,302 7.27
p2w/ (2030) 22,175 - - 82,302 3.78
Nitrogen
niw/o 121,211 24,664 0.20 24,664 0.20
n2w/o 242,422 24,664 0.10 24,664 0.10
niw/ (1988) 121,821 42,532 0.34 - -
n2w/ (1988) 243,642 42,532 0.17 - -
niw/ (2030) 123,694 - - 127,081 1.03
n2w/ (2030) 247,388 - - 127,081 0.51
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Table V.19
Texas Lake Data

Median Tot-P Median Inorg-N Mean Chlor-a
l_ake Name mg/L mg/L pa/L
Amistad Lake 0.013 0.500 2.042
Bastrop Lake 0.022 0.080 12.892
Bellon Reservoir 0.016 0.185 8.025
Braunig l.ake 0.134 0.150 22.762
Brownwood Lake 0.027 0.100 4.887
Lake Buchanan 0.036 0.250 8.606
Caddo Lake 0.055 0.070 14.808
Calaveras Lake 0.038 0.060 22.500
Canyon Lake 0.010 0.450 2.500
Lake Colorado City 0.043 0.090 12.675
Corpus Christi Lake 0.113 0.130 19.756
Diversion Lake 0.025 0.080 15.867
Eagle Mountain Lake 0.024 0.070 5.662
Fort Phantom Hill Lake 0.060 0.105 6.317
Garza Little Elm Reservoir 0.045 0.380 14.156
Kemp Lake 0.023 0.110 10.217
Houston Lake 0.097 0.260 16.650
L ake of the Pines 0.031 0.090 12.919
Lavon Reservoir 0.063 0.180 5.400
Livingston Lake 0.196 0.555 16.112
Lyndon B. Johnson Lake 0.042 0.420 8.100
Medina Lake 0.010 0.600 12.944
Lake Meredith 0.021 0.070 3.037
Palestine Lake 0.031 0.180 10.619
Possum Kingdom Reservoir 0.023 0.070 9.495
San Angelo Reservoir 0.098 0.140 24.675
Sam Raybum Reservoir 0.029 0.150 6.267
E. V. Spence Reservoir 0.036 0.080 11.775
Somerville Lake 0.053 a.115 24.491
Stamford Lake 0.073 0.060 18.457
Stillhouse Hollow Reservoir 0.018 0.160 3.917
Tawakoni Lake 0.046 0.100 18.246
Texarkana 0.106 0.120 18.118
Texoma Lake 0.042 0.160 12.493
Travis Lake 0018 0.250 5.595
Trinidad Lake 0.389 0.110 24.300
Twin Bulles Reservoir 0.029 0.250 8.708
White River Reservoir 0.020 0.110 4.333
While River Heservoir 0.028 0.120 6.912

Seurce: U.S. Environmental Pretection Agency Naticnal Eutrophication Survey.
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Sorted in Descending Order on Phosphorus

Table V.20
Texas Lake Data

Median Tot-P Median Inorg-N Mean Chior-a
Lake Name mg/L ma/L ng/L
Trinidad Lake 0.389 0.110 24.300
Livingston Lake ¢.196 0.558 16.112
Braunig Lake 4.134 0.150 22762
Corpus Chrisli Lake 0.113 0.130 19.756
Texarkana ¢.106 0.120 19.119
San Angelo Reservoir 0.098 0.140 24.675
Houston | ake 0.097 0.260 16.650
Stamford Lake 0.073 0.060 18.457
Lavon Reservoir 0.063 0.180 5.400
Fort Phantom Hill Lake 0.060 0.105 6.317
Caddo Lake ¢.055 0.070 14.808
Somerville Lake 0.053 0.115 24.491
Tawakoni Lake 0.046 0.100 18.246
Garza Little Elm Reservoir (.045 0.380 14.156
l.ake Colorado City 0.043 0.090 12.675
Texoma Lake 0.042 0.160 12.493
Lyndon B. Johnson Lake 0.042 0.420 8.100
Calaveras Lake 0.038 0.060 22.500
E. V. Spence Reservoir 0.036 0.080 11.775
lLake Buchanan 0.036 0.250 8.606
Palestine Lake 0.031 0.180 10.619
Lake of the Pines 0.031 0.090 12.919
Twin Butles Reservoir 0.029 0.250 8.708
Sam Rayburn Reservoir 0.029 0.1560 6.267
White River Reservoir 0.028 0.120 6.912
Brownwood Lake 0.027 0.100 4.887
Diversion Lake 0.025 0.080 15.867
Eagle Mountain Lake 0.024 0.070 5.662
Possum Kingdom Reservoir 0.023 0.070 9.495
Kemp Lake 0.023 0.110 10.217
Bastrop l.ake 0.022 0.090 12.892
Lake Meredith 0.021 0.070 3.037
White River Reservoir 0.020 0.110 4.333
Travis Lake 0.018 0.250 5.595
Stilthouse Hollow Reservoir 0.018 0.160 3.917
Belton Reservoir 0.016 0.185 8.025
Amistad Lake 0.013 0.500 2.042
Medina Lake 0.010 0.600 12.944
Canyon Lake 0.010 0.450 2.500

Source: U.8. Environmental Protection Agency National Eutrophication Survey.
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Sorted in Descending Order on Chlorophyli-a

Table V.21

Texas Lake Data

Median Tot-P Median inarg-N Mean Chlor-a
Lake Name mg/L mg/L pg/L
San Angelo Reservoir 0.098 0.140 24.675
Somerville Lake 0.053 0.115 24.491
Trinidad Lake 0.389 0.110 24.300
Braunig Lake 0.134 0.150 22.762
Calaveras Lake 0.038 0.060 22.500
Corpus Christi Lake 0.113 0.130 19.756
Texarkana 0.106 0.120 19.119
Stamford Lake 0.073 0.060 18.457
Tawakoni Lake 0.046 0.100 18.246
Houston Lake 0.097 0.260 16.650
Livingston Lake 0.196 0.555 16.112
Diversion Lake 0.025 0.080 15.867
Caddo Lake ¢.055 0.070 14.808
Garza Little Elm Reservoir 0.045 0.380 14.156
Medina Lake 0.010 0.600 12.944
Lake of the Pines 0.031 0.080 12.919
Bastrop Lake 0.022 0.080 12.892
Lake Colorado City 0.043 0.090 12.675
Texoma Lake .042 0.160 12.493
E. V. Spence Reservoir 0.036 0.080 11.775
Palestine Lake 0.031 0.180 10.619
Kemp Lake 0.023 0.110 10.217
Possum Kingdom Reservoir 0.023 0.070 9.495
Twin Buttes Reservoir 0.029 0.250 8.708
LLake Buchanan 0.036 0.250 8.606
Lyndon B. Johnson Lake 0.042 0.420 8.100
Belton Reservoir 0.016 0.185 8.025
White River Reservoir 0.028 0.120 6.912
Fort Phantom Hill Lake 0.060 0.105 6.317
Sam Raybum Reservoir 0.029 0.150 6.267
Eagle Mountain Lake 0.024 0.070 5.662
Travis |.ake 0.018 0.250 5.595
Lavon Reservoir 0.063 0.180 5.400
Brownwood Lake 0.027 0.100 4.887
White River Reservoir 0.020 0.110 4.333
Stillhouse Hollow Reservoir 0.018 0.160 3.917
Lake Meredith 0.021 0.070 3.037
Canyon Lake 0.010 0.450 2.500
Amistad Lake 0.013 0.500 2.042

Source: U.S. Environmental Protection Agency National Eulrophication Survey.
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V.C.2.a Procedures

In an attempt to determine the relative impact of the anticipaled nitrogen and phosphorus mass loadings
to Lake Granger with and without additional regional wastewater treatment facility(ies) located near
Georgetown, a statistical analysis was performed on the EPA National Eutrophication Survey dala for
Texas lakes and the resuils used to predict the chlorophyll-a concentrations in Lake Granger. The follow-

ing is an oulline of that procedure:

+ The EPA data was checked for potential anomalies or evidence of polential sampling errors. A
three-dimensional plot of the chlorophyll-a, nitrogen, and phosphorus data was used to identify
potential outliers and then the original data was rechecked to ascertain the reascnableness of the

data.

+ A multiple linear regression was performed on the EPA data for Texas lakes specilying the mean
chloroephyll-a concentration as the dependent variable and total phosphorus and inorganic nitro-

gen concentrations as the indepandent variables.

+ The developed regression equation was used lo predict the chloraphyll-a concentration that may

be anticipated in Lake Granger with and without a regional WWTP discharge.

«  Whole lake water column concenirations for Lake Granger with and without a Georgetown regional

WWTP were computed using the following equation:
= [Pl(zagp + v => [Pl = alzyyp + vy [V-15]

+ The predicted nitrogen, phosphorus, and chlorophyll-a concentrations were then compared 1o

the concentrations of other Texas impoundments.
V.C.2.b Computations

The three-dimensional plot identified two potentially anomatous data points (Figure V.22). In both cases,
very high mass loadings of either nitragen or phosphorus did not result in correspondingly high observed
concentrations of chlorophyll-a. For these two points it was assumed that there was some mechanism
other than nitrogen or phosphorus concentrations controlling the rale of algae growth (like light) and

these points were removed from the sample population (Figure V.23).

The multipie linear regression revealed a large positive coefficient with respect to total phosphorus con-

centrations and a small negalive coetficient for the inorganic nitrogen concentrations (Table V.22)

V-71



SL-A

30

h
i 20
a
10
0
0
Figure V.22

800
600

50 $_‘ el 400

Tot-P 100 200 Inorg-N

x 10+-3 x 107-3
150 -200

Plot ot Chlorophyll-a Concentration as a Function of Total
Phosphorus and Total Ihorganic Nitrogen Concentrations for
Texas Lakes (All Data Inciuded)

——



EL-A

30
R
20
C
h
I . M
a 10
0
0 800
600
Tot-P 300 Inorg-N
x 107-3 0 x 1043
400 -200
Figure V.23

Plot of Chlorophyli-a Concentration as a Function of Total
Phosphorus and Total Inorganic Nitrogen Concentrations for
Texas Lakes (Outliers Removed)



Table V.22

Multiple Linear Regression Resuits
(Chl-a = Dependent Variable; [N] and [P] = Independent Variables)

Variable Coefficient

Constant
Total Phosphorus

Inorganic Nitrogen -5.92

Cormelation Coefficient (r?) = 0.69

Simple Linear Regression Results
(Chl-a = Dependent Variable; [P] = Independent Variable)

Variable Coefticient
Constant 5.37
Total Phosphorus 143.47

Comelation Coelfficient (r°) = 0.68

The coefficient of correlation (ré) was 0.69, indicating only a reasonable fit of the dala by the equation.

Because a negative cosfficient for the inarganic nitregen concentration was censidered highly unlikely

and so individual regressions were performed for nitrogen and phosphorus {Figures V.24 and V.25). The

slope of the nifrogen line was indeed negative and, therefore, was removed from consideration as a pos-

sible controlling nutrient in these systems. Also the r2 for the phospharus regression was 0.68 which was

nearly as good as the multiple regression correlation. Therefore, the equation used for the anticipated

chlorophyll-a concentration was:

[Chl-a] = 5.37 + 143.47 « [Tol-P] [V-16]

where

{Chi-a]

[Tot-P]
5.37 and 143.47

Predicted chlorophyll-a concentration, mg/L,

Total waler column phosphorus concentration, mg/L,

Regression constants.

li

Withaout a8 Georgelown WWTP discharge the Lake Granger phosphorus and Chlorophyll-a concentrations

would be:

[P]wlo

it

[Chi-a)y,

(4,933 kgfyr)/{17,805,585 m2)} / {(5.91 m)(3.052 yr) + 12.4 myr} « 10° mg/L/kg/m3
0.0091 mg/L. and

= 5.34 =+ 143.47 (0.0091) = 6.65 pg/L
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With the Existing Georgetown WWTP discharge the Lake Granger phosphorus and Chlorophyll-a

concentrations would be:

[Pl {4,933 + 18,900 kg/yr}/(17,805,585 m3)} / ((5.91 m)(3.081 yr) + 12.4 miyr} +
103 mg/t/kg/m3

0.0437 mg/L and

i

[Chl-al,, = 534 + 143.47 (0.0437) = 11.61 pgiL

With a 2030 Georgetown Regional System discharge the Lake Granger phosphorus and Chlorophyll-a
concentrations would be:

v.C.2.

[Pl {4,933 + 77,369 kg/yr)/(17,805,585 m2)} / {(5.91 m)(3.170 yr) + 12.4 mfyr) «
103 mg/L/Xkg/m3

0.148 mg/L and

I

[Chl-a],, = 9534 + 143.47 (0.148) = 26.4 ng/L
¢ Results

EPA National Eutrophication Survey dala for Texas lakes indicate that Lake Granger is most likely
phosphorus limited, i.e., phosphorus is the limiting nutrient to the growth rate of algae within the
reservoir. Given this fact, phosphorus becomes the nutrient of control from point and nonpoint

Soufces.

Lake Granger is an extremely short detention-lime reservoir. The average hydraulic detention
time, 1, is approximately four months. Conversely stated, Lake Granger passes through approxi-
mately three volumes of the reservoir per year. Short retention time reservoirs tend to be rela-
tively forgiving with respect to high nutrient loading. Because the contact time between the waler
with high nutrient concentrations and the algae population is fairly short, the algae do not have the

opportunity to fully utilize the available nutrient for biomass production.

Lake Granger receives approximately 248,998,795 m?yr of slorm water runoff and wastewater
discharge flows. At the City of Georgetown's present rate of discharge of 1.71 MGD (1987), the
City wastewater discharge accounts for very little (approximately 1 percent) of the total annual av-
erage inflow to Lake Granger. However, the City contributes approximately 18,900 kg/yr of phos-
phorus and 16,868 kg/yr of inorganic nitrogen to Lake Granger, ranking it as the highest single

source of nutrien! toadings 1o the lake.
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« Non point sources contribute approx 4,933 kgtyr of' orthophosphale and approximalely 16,861
kg/yr of inorganic nitrogen to Lake Granger.

+ With the City of Georgetown's treatment plant removed from the system, nonpoint source lead-
ings to Lake Granger would resuilt in a classification of the lake as oligotrophic under the classifica-
tion system developed by Vollenweider et al. Under existing conditions, assuming the City of
Georgelown discharges at 1.71 MGD, the cambined point and nonpaeint source loading to Lake
Granger result in a probable classification as mesotrophic. Under 2030 development conditions,
assuming a regional system comprised of one or more plants trealing a total of 7 MGD, the total
loading from point and nonpoint sources of nitrogen and phosphorus would be approximately
127,081 kg/yr and 82,302 kg/yr respectively. This would result in the classification of Lake

Granger as highly eutrophic under the Vollenweider et al classification scheme.
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Vi ENVIRONMENTAL CONSIDERATIONS
VILA Introduction

In considering the expansion of wastewater freaiment facilities in the Georgetown area, a variety of envi-
ronmental issues arise. As mentioned earlier, the area straddles the Balcones Escarpment, with the pre-
ferred growth areas overlying the Edwards Aquifer recharge zone. Thus, in siting such facilities, geo-
logical considerations may by of great impaortance, in particular for determining the eastern boundary of the

recharge zone.

Because the area is at the junction of twao distinct biological ecosystems, it has the potential to have a great
variety of species, some of which may not occur in other areas of the state. An overall survey of the area
was undertaken in order to determine whether it contained any threatened or endangered species or any
unique habitats. A similar overview of cultural resources is also presented, because previous excavations,

largely in association with reservoir construction, have revealed a diversity of artifacts.

This section consists of three reports prepared under subcontract. The geological data was analyzed by
Charles Woodruff, Consulling Geologist, Austin, Texas,; the biological data was collected by Paul Price
and Associates, Austin, Texas, and the cultural resources information was compiled by David Brown and

Marybeth Tomka, Horizon Environmental Services, Inc., Austin, Texas.

vi.B Geology and Groundwater Hydrology of the Georgetown Area,
Vi.B.1 Introduction

Vi.B.1.a General Setting

The City of Georgetown fies astride the Balcones Fault Zone. This fault zone comprises a series of high-
angle normal faults that generally trend northeast-southwest and that have overall displacement down to-
ward the Gulf of Mexico. Owing to the geometry of faulting, Lower Crelaceous limestones are exposed
west of the main fault line; Upper Cretaceous claystones, chalks, and marls are exposed to the east. How-
ever, in the Georgetown area, detailed bedrock conditions are commonly obscured by extensive veneers

of alluvium that occur at various topographic elevations on the east side of the fault zone.

Bedrock changes across the faull zone have had profound impacts on terrain, soil, vegetation and various
hydrologic attributes. West of the main fault line, streams are commonly incised into the limestone strata
and form ruggedly dissected landscapes. These incised streams furnish recharging waters into porous
strata. East of the fault line, streams have meandered across wide valleys cut in the soff substrates.

Bedrock is generally less porous and permeable, hence, recharge is not a major process there. Besides
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the effects on surface water and groundwater supplies, the fault zone has impased major controls on
weather patterns. The Balcones Escarpment is the first extensive topographic break inland from the Gulf
of Mexico, and thus it has a destabilizing influence on water-laden air masses. The Escarpment region is

the locus of largest flood-producing storms in the conterminous United States.

Various hydrologic issues pose potential problems with land use in the Georgetown area. The Edwards
Aquifer historically has been the main source of potable water for Georgetown and other communities
along the fault zone. Most aquifer recharge occurs west of the main fault line, but the upper member of
the aquifer (the Georgetown Limestone) occurs at low topographic ievels to the easi. Facilities must also
be planned with peak storms in mind. The Thrall Flood of 1921 resulted from more than 38 inches of rain

falling within 24 hours--one of the record rainfall events ever recorded in the country.
Vi.B.1.b Purpose

Given the geologic, topographic and hydrologic setling of the Georgelown area, wastewater treatment
and disposal must be planned with the various hydrologic resources and processes in mind. Specific at-
tention must be given the Edwards Aquifer. Hence, a geologic survey has been included as part of the

engineering/water-quality planning and design studies.

The objectives of the geologic survey are to present a geologic map and to delineate the recharge zone
of the aquifer. Special atlention is also given existing water weils, as they indicate where potable water is
praduced trom the aquifer. Morecver, data on depth, waler chemistry and method of well completion pro-
vide information on aquiter characteristics and on the likelihood of vertical groundwater movement in areas
beyond those mapped as being subject to recharge. These dala allow planners and designers of the

proposed wastewater treatment facilities to mitigate possible impacts.

VI.LB.1.c  Methods

This survey is based mainly on compilation of two types of data: geologic mapping and the locations and
tabular information on water wells. Besides the compilation of existing data, field surveys were performed

to verify the gross accuracy of the geologic and hydrologic information.

The geologic map is derived from an unpublished report by the Bureau ot Economic Geology at the Uni-
versity of Texas at Austin (mapping by E. W. Collins, in Kreitler and others, 1988). It shows the extent of

outcropping rocks and sediments, and the inferred presence of faults.

Ground waler data were obtained from a survey of the "l.ocated Waell File® from Central Records of the
Texas Water Commission. This data file contains information on weli completion, strata penetrated, pro-

ducing horizon, as weli as tabular information on property owner, driller, and use to which the water is put.
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In addition, for some wells there are data on water quality and well yield. The wells in this file represent a
subset of actual wells occurring in the area. Many recently drilled wells have not been included in the

Stale files; likewise, early wells may have escaped the inventory altogelher.

The wells inventoried are limited to those listed in the State data files as having produced water from the
Edwards Aquifer. These wells are identified by an official State Well Number (SWN), the last three digits of
which are shown with each well's spolled location. The complete SWN is seven digits long; the first four
digits corresponding to 1-degree quadrangle (two first digits); lhe next two digils correspond to the 7.5-

minute quadrangte within the specified 1-degree grid.
Vi1.B.2 Findings
Vi.B.2.a Geologic Setting

A geologic map of the Georgetown area clearly shows the effect of the Balcones Fault Zone. Faults with
displacements of several tens of feet frend northeast-southwest. Displacement is down-to-the-east.
Hence, progressively younger sirata are exposed in a west to east traverse. The main line of fault dis-
placement roughly coincides with Interstate Highway 35 {IH-35). Waest of the main fault line, bedrock is
Edwards Limeslone and older, underlying units. East of the main tault, progressively younger strata are
exposed: Georgetown Formation, Del Rio Clay, Buda Limestone, Eagle Ford Formation and Austin Chalk
(see Table Vi.1). Besides the main faults, there are numerous other faulls of small displacement that gen-
erally paraltel the trends of the major faults (Collins, 1987). In addition, bedrock is locally cut by numerous
joints (fractures without appreciable displacement), which as pointed out by Collins (1987}, are most com-

mon in areas close to major faulls.

The geologic setting determines local hydrologic processes. The recharge zone of the aquifer is defined
as including the oulcropping extent of the Edwards Limestone plus the Comanche Peak Formation below
and the Georgetown Formation above. Of the three members, the Edwards Limestone is, by far, the main
water-bearing unit. 1t is the thickest (up to 300 ft thick in the area surveyed), and the only one of the three
that exhibils major karst features {caves and sinkholes), which provide conduits for rapid transmission of

groundwater.

The Georgetawn formation is in hydrologic communication with the underlying Edwards. However, the
Georgetown is not a major transmitler of groundwater. Local recharge into, or discharge from, the aquifer
may occur, but the most likely loci for recharge and discharge are along faulls or associated fractures.
Georgetown Springs issue forth along the San Gabriel River from the Georgetown Limesione (beneath a
veneer of alluvium). This discharge, however, is probably controlied by fracture parosity associated with a

major fault nearby (Coliins, 1987).
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Table VI.1

General Stratigraphic Section - Georgetown Area

Formation/Group

General Description

Qu--Surface Deposits Undivided

Qt--Terrace Deposits

Qal--Alluvium

Cretaceous Age--Bedrock

Kau--Austin Chalk

Kef--Eagle Ford Formation

Kbu--Buda Limestone

Kdr--Del Rio Clay

Kgt--Geargetown Formalion

Ked--Edwards Limestone

Ke--Comanche Peak Formation

Sand and gravel, dominantly limestone; caliche cement
common; occurs at various topographic levels.

Sand and gravel, dominantly limestone fragments; occu-
pies flat terrain above present floodplains.

Modern vailey deposits--channel and tloodplain; coarse

gravel in channels; fine-grained sediment in floodplains.

Chalk and soft limestone, thin to thick bedded; not an
important water-bearing unit; porous zones localized
along fractures.

Clay-shale, dark gray, high montmorillonite; local lenses
of limestone; major aquitard.

Limestone, upper part resistant; lower part easily ereded;
not an aquifer.

Claystone; high shrink swell; low permeability; forms the
seal above the Edwards Aquifer.

Limestone, nodular, locally marly and thin-bedded; up-
per member of Edwards Aquifer.

Limestone, hard, pure, variable bedding; solution fea-
tures commen; major water bearing formation.
Limestone; nodular, marly; limited water-bearing unit;

basal member ol Edwards Aquifer.

On the basis of the areal exient of geoclogic units, there have been various constructs of the eastern edge

of the recharge zonea in the Georgetown area. The Bureau of Economic Geology (BEG) detineated the

boundary of the recharge zone on the basis of their geologic mapping in the area. The BEG boundary

coincides with the eastern extent of the Georgetown Formation (Kriegtler and others, 1988). The Texas

Water Commission {(TWC) mapped another ling that does not coincide with the outcrop of any recharging
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unit. The TWC line was drawn betore the BEG maps were produced, and it represents a more conserva-

tive interpretation on where recharge might occur (Figure VI.1).

Both constructs provide likely margins of safety in terms of protecting the aquifer. This is true because of
the generally low water-transmitling properties of the Georgelown Formation. In matters of effluent dis-
charge, such margins of safety are importan!. And, given the possibility of faults providing avenues for
upward or downward movement of groundwater, the TWC boundary is preferred because of its greater
margin of safety. The TWC boundary coincides with a fault that crosses the San Gabriel River near ils con-
fluence with Berry Creek. This fault, according to the BEG map, does nol represent a major transposition
of bedrock units; Del Rio Clay occurs on both sides of the fault plane. Hence, the fault is an unlikely av-

enue for groundwater movement.

Subsurface data also support the conclusion that hydrologic communication between surface waters and
groundwaler is unlikely at or beyond the TWC aquiter boundary. Groundwater data compiled fram TWC
files contain sorme information on rock properties at depth. This infarmation includes geophysical logs and
drillers’ records of rocks penstrated (although there are no geophysical logs in this area). A few wells in
the vicinity of the confluence of Berry Creek and San Gabrie!l River {downstream from the TWC aquifer
boundary) have driliers' reports that show the contact between Del Rio Clay and Georgetown Formation
(the top of the aquifer) at depths of several tens of feet below river level. One log, which is likely in error,
shows a depth o the top of the aquifer of more than 200 feet. These subsurface geologic interpretations,
although sparse, support the conclusion that there is littie likelihood for infiltration beyond the aguifer

boundary assigned by TWC.
Vi.B.2.b Groundwaler

A survey of the Located Well File of the TWC resulted in the plotling of 65 wells that produce (or histori-
cally produced) from the Edwards aqutfer in the Georgetown vicinily (Figure VIL.2). These wells are impor-
tant sources of information on the aquifer, although the data are not consistent in quality or quantity from
well to well. Available information includes depth drilled, total dissolved solids {in milligrams/liter), welis in
which open-hole completion has been employed, weils used far public water supply, and the drillers' pick

for the lop of the aquifer (Del Rio/Buda contact).

The groundwater data indicate the widespread use of groundwater from the Edwards Aquifer across the
prairie terrain east of Georgetown. Data on water quality suggesl that the eastern limit of pelable water in
the aquifer (the "bad-waler lines") may lie east (downstream) of the confluence of Mankin's Branch and the
San Gabriel River. The nearest well dewnstream from that confluence displays a total dissolved solids

vaiue of 1800 mg/l. The increase in waler salinity to a value greater than 1000 mg/l marks the recom-
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mended limit of potability. Hence, the "bad-water line” marks the effective eastern limit of the aquifer as a
reservoir for human uses, although the welt producing water with a total dissolved solids level of 1800 mg/A
is dencted as a "public-supply” well in TWC records. Itis not apparent what public enlity uses this waler, as

the well is situated far from any apparent developrent.

As already mentioned, the groundwater data show drillers' interpretations of the strata that delineate the
upper limils of the aquifer. Besides these interprefalions, well depth suggests actual depth of the water-
bearing strata. In the vicinity of the Berry Creek/San Gabriel River confluence, the shallowest well is 72 ft
deep. That depth probably is slightly greater than the depth io the Edwards aquiter. Notably, the Dei Rio
Clay is approximately 75 ft thick in this area, and thal well (SWN 58-20-411) is situated in an area of Del Rio

Clay veneered by alluvium.

Several wells (58-20-409, 410, and 411) are apparently completed as "open-hole” wells. This is unlikely,
because they penetrale Del Rio Clay near the surface, and for that reason they would be subject to long-
lerm failure due to spalling and plastic creep of the unstable claystone into the well bore. Al any rate,
special altention should be paid to any "open-hole” wells, should they aclually exist, because such wells
may provide conduits for transeission of surface walters into the subsurtace. Such transter is unlikely 1o
result in pollution of the groundwater reservoir 1o any great extent, but it may result in contamination of the
immediate environs of the culprit well. Such contamination is common in areas where barnyards,

cesspools or septic tanks are situated near open-bore wells.
Vi.C Conclusions

Geological mapping and information from water-well files suggest the limits to the recharge zone of the
Edwards Aquifer. In the Georgelown area, and especially along San Gabriel River, a conservalive
interpretation of the eastern edge of the recharge zone is near the confluence of Berry Creek with the
San Gabriel. This inlerpretation is supported by surface mapping (downstream extent of exposed
Georgetown Limestone) and by subsurface mapping (drillers' logs indicating depth to the aquifer of sev-
eral scores of feet}. Caulionary information is posed by well-completion and water-quality data. Several
open-hale wells may occur near the Baerry Creek-San Gabriel River juncture, and these wells could act as
conduits for interchange of waters between the surface and the subsurface. Water-chemistry data indi-
cale that the eastern edge of the polable aquifer may lie somewhat west of the confluence of Mankin's

Branch with the San Gabriel River.
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VI.C BIOLOGICAL RESOURCES OF THE SAN GABRIEL RIVER BETWEEN
GEORGETOWN AND LAKE GRANGER

Vi.C.1 Introduction

This survey is intended to provide an overview of the biological resources of the San Gabriel River from
the existing wastewater outfall in Georgelown lo Lake Granger. It is based on available literature and ob-

servations made during a field survey conducted July 14th, 1988.
The river was observed at five localions:

+ Siation 1: the 2550 fool reach from the existing Georgetown outfall below the city park to the low

water dam below the islands;
+  Station 2: from the State Highway (SH) 29 bridge extending about 1200 feet downstream.
+ Station 3: the vicinity of the FM 1660 bridge;
+  Station 4: the vicinity of the unmarked county road bridge upstream of SH55; and
«  Station 5: near Registration Box 7 of the Granger Wildlite Management Unit on County Road 347.

These iocations are the only public access points within this river reach, and Station 5 is part of Lake

Granger.
VI.C.2 Regional Setting

The San Gabriel River is pari of the Litile River syslem, a major tributary of the Brazos River. The San
Gabriel is a fourth order stream with its headwaters rising in the Edwards Plateau Region of eastern Burnet
County and ils confluence with the Little River in central Milam County. At Georgetown, where the North
and South forks of the San Gabriel join, the river drains an area of 399 square miles, while the drainage
area at the SH 95 crossing just upstream of Granger Lane is 602 square miles {(USGS, 1865). In spite of a
200 square miles gain in drainage area, there appears to be little or no gain in discharge in this approxi-
mately 20 mile reach (USGS, 1988). Since Lake Gecrgetown was campleted on the North San Gabriel
upstream of the City of Georgetown in 1980, the amount and timing of sireamflow in this reach has been

altered by reservoir operation.

In the reach from Georgetown to Lake Granger, the San Gabriel River traverses the transition between the
Edwards Plateau and Blackland Prairies Vegetation Regions (Gould, 1969). The eastern boundary of the

former region, which generally corresponds to the Balconian Bictic Province (Blair, 1950), is marked by
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the Balcones Escarpment. The San Gabriel crosses the escarpment between the City of Georgetown and
the SH 29 bridge.

Downstream of SH 95 the river is contained within the Granger Wildlife Management Unit. This area is
maintained by Texas Parks and Wildlife Department and owned by the U.S. Army Corps of Engineers as
part of the Lake Granger lands. Riverine (flowing water) habitat gives way 1o Lake Granger backwater be-
tween SH 95 and Station 5.

VI.C.3 Habitats

The river in this reach is generally bordered by a riparian woadland of varying width, while the surrounding
countryside is mostly open land cleared for agricultural activities. While rangetand constitutes the domi-
nant land use in the vicinity of Georgetown and in the Balconian uptands to the west, dry cropland pre-
dominates in eastern Williamson County (TDWR, 1978). Riparian woodland, consisting primarily of rela-
tively recent regrowth and of pecan bottoms, tends to become wider downstream as mesic conditions ex-

tend farther from the river in the deeper soils and lesser relief of the Blackland Prairie.

Streambanks at the three upper stations are generally low (up to 10 feet) but steep to verticat. At Stations
2 and 3 they typically consist of massive, low limestone bluffs. A notable exception is the 30 foot sandy
biuff on the left (north) side of the river below the city park in Georgetown. Vegetation is restricted to ri-

parian strips and does not shade much of the channel.

In the upper part of the study reach, the channetl of the San Gabriel River is typically 130 to 140 feet in
width, with a solid limestone slab substrate occasionally cavered by sheets or bars of gravel (Figure Vi.3).
Large, vegelated gravel bars occupy a 600-1000 fool reach of the channel below the existing wastewaler
outfal! at Station 1, crealing several cohble-gravel ritfles where the channel is constricted. However, riffle
habitat in the rest of this reach appears to be quite restricted in extent, except for the shallow sheels of

water flowing over sclid limestone bottoms.

Walter depths are generally shallow at the upper stations, not more than about two feet at Stations 1 and 2.
Station 3 exhibited deeper pools (>3 feet) up and downstream of the shallow (2-5 inch) slab bottoem pre-
senl at the bridge crossing. Deeply eroded grooves and potholes in the slabs provide same cover for for-
age fish, but these siations were typically quite open, with litle aquatic vegetation or siruclural diversity
excepl along the banks. Aquatic vegetalion was most abundant at Station 2 when this survey was con-
ducted. Channel configurations and substrates are illustrated in Figure V1.3, drawn from measured tran-

sects at each station.
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At Station 4 the channel is much narrower (45-65 feet), deeper (1o 41 inches) and is contained within
steep (30-450), sandy banks about 20 feet high. Because of the narrow channel and steep banks, the
stream Is almast completely shaded here. Substrates are unconsolidated at Station 4, ranging from
muddy sand o gravel and cobbles. In this reach, gravel riffles alternate with deeper pools that are mosily
floored with sand and gravel but also exhibit palches of muddy sand and accumulations of leaves and
woody debris. Such areas are important as invertebrate and forage fish habitat. Although aqualic vegeta-
tion is only sparsely present at the upper stations where suilable substrates occur, shading and deeper

water result in its complete absence at Station 4.

At Siation 4, the San Gabriel River has changed character markedly from that of its upper reaches. It is now
a typically eastern stream with a relalively narrow and deep channel sharply incised into its floedplain, and
banks and bed of unconsolidated clays, sands and gravel. Dense shading and little plant life result in pri-

marily detrital food chains.

At Station 5, the channel was completely inundated by backwater from Lake Granger and was extremely

furbid on July 14th, 1988. Numerous stumps and standing dead trees were present in the water.
Vi.C.4 Important Species

The more cammon tree species observed along the study reach include pecan (Carya illinoiensis), cedar
elm (Uimus crassifolia), American elm (U. americanay), Texas ash (Fraxinus texensis), hackberries (Celtis
spp.) willow (Salix spp.), sycamore (Platanus occidentalis), bur cak (Querous macrocarpa), osage crange
(Maclura pomitera), chinaberry (Meila azedarach)} and an occasional bald cypress (Taxodium distichum).
Shrub and vine species Include possumhaw (llex decidua), button bush (Cephalanthus occidentalis),
buckthorn (Rhamnus caroliniana), dewberry (Rubus spp.), mustang grape (Vitis mustangensis), green

briar (Smilax rotundifolia), and poison ivy (Rhus toxicodendron).

Adjacent to the water, streambank and marginal aquatic vegetation includes large grasses such as switch-
grass (Panicum virgatum) and johnsongrass (Sorghum halapense), giant ragweed (Ambrosia lritida), rat-
llebush (Sesbania drummondi}, cocklebur (Xanthium strumarium), and smartweed (Polygonum spp.).
Sedges (Carex spp.), parrotteather (Myriophyllium brasiliense), watercress (Nasturtium officinale), and
marestail (Hippuris vulgaris) were collecled at Station 2. Submersed and marginal aquatic vegetation was

less abundant at Stations 1 and 3, apparently due o a lack of suitable substrate, and absent at Station 4.

Large clumps of dark, filamentous algae were cbserved at Stations 2 and 3, where they occurred both at-
tached and as floaling masses. The clumps consisted mostly of Oscillatoria princeps, a bluegreen alga

commonly occurring in waters significantly ensiched by organic and nutrient input. Other algal taxa present
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included Scenedesmus dimarphus, S. quadricauda, Daclylococcopsis fascicularis, Chlorella sp., Pedias-

trum sp., and Coelastrum sp., all taxa known 1o be toleran! of organic pollution {Patmer, 1968).

The cases and nets of caddisflies (Trichoptera) of the family Hydropsychidae were present in very large
numbers on the rock slabs flooring Stations 2 and 3. Station 3, in addition, harbored large populations of
another caddisfly, Helicopsyche sp. These insects are widely distributed in well illuminated, rocky bot-
tomed streams throughout central and west Texas, where they are typical herbivores feeding directly on
suspended and atlached algae. However, both taxa include relatively lolerant species and their presence
in such large numbers is probably reflective of the algal abundance that resutts from nutrient enrichment
(Hilsenhoti, 1988).

A latal of sight fish species were collected in seine samples at staticns 1 and 4. Numbers collected at

each station are shown in Table VI.2.

Table VI.2
Fish Species Coliected at Statiohs 1 and 4

Pimephalss vigifax
Micropterus punctulatus
Lepomis megalotis

Garnbusia affinis

Sarotherodon aureus

Bullhead minnow

Spotted bass

Longear sunfish

Mosquito fish 14
Blue tilapia 4

Generic name Common name Station 1 Station 4
Dorosoma cepedianum Gizzard shad 1
Notropis venustus Blacktail shiner 24 31
N. lutrensis Red shiner 2

Both collections are somewhat depauperate, but the one from the upstream station has a much more eq-

uitable distribution of individuals among species, and includes two predacious species that have no

equivalents at Station 4. Blue tilapia is an introduced herbivorous species.

Endangered and threalened species of known or passible occurrences in Williamson County are listed in

Table V1.3.
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Perggrine Falcon

The peregrine falcon is a medium to large falconid whose populations were decimaled largely due to the
effects of environmentat pollutants such as DDT (Farrand 1983). One of the two subspecies found in
Texas (Falco peregrinus tundrius) is considered endangered by hoth the USFWS and TPWOD, while the
other subspecises (F. p. anaturn) is listed as threatened by the USFWS and endangered by TPWD.

The peregrine fatcon is a swift raptor which feeds almost exclusively on birds ranging in size from that of
small passerines 1o ducks {Bent, 1938). Peregrine falcons occur only as migrants in north Texas (USFWS
1984). During this time almost any area with trees or other perch structures and an adequate supply of
prey might be considered potential habial for this species. Thus, the importance of relatively small

acreages considered individually in terms of peregrine falcon value is smail.

Whooping Cran

To the American public, the whooping crane is perhaps the best known of America's endangered
species. The species is extremely rare with just over 80 individual birds existing in the traditional wild flock
(Johnson, 1868). It1s listed as endangered by both USFWS and TPWD.

The whooping crane is the tallest native avian inhabitant of Texas, where it is a winter resident of shallow
wetland habitats of the Aransas National Wiidlite Refuge and surrounding areas of the Gulf Coast (Farrand,
1983). Oberholser (1974) described the whooping crane as an omnivore that feeds on crabs, shrimp,

frogs, crawfish, plant roots and tubers, acorns, and sorghum and other grains.

Portions of north Texas, including Williamson County, lie within the migratory corridor that whooping
cranes follow enroute to their nesting grounds in Wood Buffalo National Park, Canada (Whooping Crane
Recovery Team, 1980). However, in Texas there are no know regular migration stopover points such as
are found in certain areas of Nebraska; in fact, there are only a few scattered confirmed ground sightings of
whooping cranes anywhere in Texas other than on the coastal wintering grounds (Whooping Crane Re-
covery Team, 1980; 1981).

Interior Least Tem

The least tern is a miniature member of the family Laridae, which inciudes the gulls, terns and skimmers.
Like other members of the family, the least tern is an excellent flier and is found in association with aquatic
habitats and their margins, especially in coastal regions. !t feeds by hovering above the water and then

diving for small fish and invertebrates at or near the surface (Oberholser 1974).
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inland breeding populations of the least tern are considered by some o be taxonomically distinct at the
subspecific level from the more commaon coastal breeding populations; however, not all workers agree
(Endangered Species Divisian, 1986). The interior form breeds locally in the Missouri Valley along the
larger streams from North Dakota south o the Brazos River system of North Texas. Here it nests in pairs or
small colonies on river sandbars or sandflats, but is otherwise similar in behavior to the coastal subspecies
(Johnsgard, 1979; Oberholser, 1974). Nesting and/or sumimer occurrence has been confirmed for areas
along the Red River between Texas and Oklahoma (Ducey, 1881). During winter the interior least tern
ranges from south Texas lo Oaxaca, Mexico (Oberholser 1974). Allerations in its preferred riverine habitat
have apparently caused a dedling in populations. This decline has led to the listing of the interior least tem
as endangered by both the USFWS and TPWD.

Blacked-capped Vireg

The black-capped vireo is an inhabitant of well-drained bushy or thicket-covered hills typical of many parts
of the Edwards Plateau {Oberholser 1874). The species has become very rare in parts of its historic range
as a result of nest parasitism by the brown-headed cowbird (Molothrus ater) and land use practices (eg. fire
suppression, pasture maintenance) that reduce the availability of its successional nesting habitat (Marshall
et at, 1985; Grybowski, 1986; Austin, 1987, Wahl and Parent, 1988).

American swatiow-1ailed ki

The kite is currently considered threatened by TPWD, and is under review by USFWS as a "Category 2"
species (lurther biological research needed to evaluate its stalus). The species prefers wetland wood-

lands and associated native prairie type habilats.

White-faced Ibis and Wood Stork

Both are threatened avian species that do not breed in or near Williamson County (in the Uniled States the
latter nests only in Florida). However, both species often exhibit a postnesting wandering period during

which they may occur very irregularly at inland locations (Oherholser, 1974).
Vit.D Cultural Resources Along the San Gabriel River West ol Georgetown
VILD.A Introduction

The project area extends along the banks of the San Gabriel River downstream from Georgetown, in
Williamsan County, extending north along the courses of Berry Cregk and Pecan Branch and south along
Mankin's Branch and Smith Branch. The fifes of the Texas Archaeological Research laboratory at the

University of Texas and at the Texas Hislorical Commission were inspected for previously recorded culturai
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resource siles in and around the study area. Following a brief background of the prehistory and history of
the region, all of the previously recorded cullural resource sites in the study area are listed and briefly de-
scribed below. Where possible, obseivations have been made on their archaeological or historical value
and potential eligibility for the National Register ot Historic Places. These evaluations are followed by a
general discussion of site localion parameters in the region and recommendations for treatment plant

locations that would lessen the potential impact on cultural resources of the area.

Cultural resources in the State of Texas are potentially prolected by both Federal and Stale, and in some
cases by county and municipal, legislation and regulations. The focal point of the Federal legislature is the
National Historic Preservation Act of 1966 as amended (NHPA). This legislation creates the National Reg-
ister of Historic Places (NRHP) and states that the Advisory Council for Historic Preservation (ACHP) must
be afforded the chance to comment when any cullural resources eligibte for inclusion on the National
Register are present in an area affected by Federal agency aclions or actions funded or permilted by Fed-
eral agencies. In effect, the NHPA and associaled Federal agency regulations, as currently interpreted,
generally require a complete archaeological survey to be undertaken in conjunction with most Federal or
Federally-permitled projects, paricularly in previously unsurveyed areas in regions where cultural re-
sources are expecled. Sites discovered during survey must be evaluated for their potential eligibility 1o
the NRHP. This evaluation must be appraved by the State Historic Preservation Officer (SHPO). If signifi-
cant resources (i.e., eligible for the NRHP) are localed during archaeological survey conducted under the
auspices of NHPA, these resources must be protected or their destruction mitigated by approved data re-

covery programs.

In addition {o the Federal cultural resource protection process, sités on land owned or controlled by politi-
cal subdivisions of the Stale fall under the purview of the Texas Antiquities Code. This code identifies all
archaeological sites on tand belonging to municipalities, water districts and other pofitical subdivisions as
State Archaeological Landmarks. Should any potential sites located on lands earmarked for wastewater
treatment plant construction be eligible for formal designation of landmark status under the code, some
measure of proteclion or mitigation of impact may be necessary. Administration of such sites and formal
designalion is done by the Texas Antiquities Commitiee (TAC). In practice, when projects involve both
Federal and Stale agencies or furiding, either the TAC or the SHPO will take the lead in determining the

eligibility of the archaeological site for protection under the various legislative acts.
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Vi.D.2 Cultural Setting
Vi.D.2.a Cultural Background

Following initial general syntheses by Pearce (1932) and Sayles (1935), Kelley (1947) compiled what was
probably the best early chronological framework available for prehistoric period in Central Texas. Suhm,
Krieger and Jelks' (1954) trealment of the Central Texas region in their massive cultural synthesis for the
entire state tended to be somewhat more conservative than Kelley's. Suhm's (1960) early review of the
archaeology of Central Texas, which extended the 1954 Suhm, Krieger and Jelks presentation, was fol-
fowed by a number of attempits lo refine the chronology for limited periods {(Jelks 1962). Initial subregional
studies (Johnson, Suhm and Tunnel 1962; Sorrow,Shafer and Ross 1967) were followed in 1967 by the

first statistical analysis of the avallable data (Johnson 1967).

Al the most general level, the prehistiory of Central Texas reflects four general stages, as originally defined
by Suhm, Krieger and Jelks (1954). With revised terminology, these are the Paleoindian, the Archaic, the
Late Prehistoric and the Historic. The Paleoindian stage was originally devised to encompass the earliest
inhabitants of the New World, spreading across the continent in the waning years of the Pleistocene era.
These cultures are distinguished by their distinctive lithic technology, including a series of well-made
lanceolate projectile paints such as Clovis, Folsom and Plainview. Sile types include both rock sheliers
and open sites. These peoples have been described as noradic big-game hunters and many of the early
sites of this period are associated with now extinct large mammals of the Pleistocene era. The first
occupations of the New World, however, may have occurred much eartier than the 11,500 B.P.date often
given for the early Clovis culture and, outside of the Great Plains and the Rocky Mountain West, big game

hunting may not have been the most important economic pursuit (e.g.,Black and McGraw 1985:36-7).

Providing a firm date for the end of the Paleoindian period is difticult, primarily because of the gradual
warming trend which marks the end of the Pleistocene. Clearly, however, the wamming climates at the end
of the Pleistocene can be associated with noticeable cultural change. The later Archaic cultures,
traditionally dated as beginning around 8,500 B.P., were distinguished from the earlier Paleoindian cul-
lures by increasingly regionalized traditions in the tormer with a perceived broadening exploitation ot the
available resource base. As generally understood, these peoples began to settie into their environment,
becoming tamiliar with the resources of the regions that they inhabited. This is a trend which must have
begun during the latter part of the Paleoindian stage and continued throughout most of the Archaic.
While the Early Archaic period retained many technological similarities to the Paleoindian period, the Mid-
dle Archaic hunter-gatherers are increasingly distinctive. In Central Texas, the appearance of the burned
rock midden site type distinguishes this period. Toward the end of the Archaic period, population densi-

ties may have increased and connections may have been established between the hunter-gatherers of
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Central Texas and the complex cullures developing in surrounding regions. Large burial sites in some
parts of south central and coastal Texas during the Late Archaic may indicate intensive reoccupation of

certain siles or, possibly, increasing sedentarism of the cultural groups.

The tinal prehistoric period in Texas, the Late Prehistoric, is marked by the introduction of new technolo-
gies, including the bow and arrow and ceramics, as well as polentially new adaplive strategies. While the
earliest part of this period, beginning abowt A.D. 500, may indicate introduction of new technologies into
existing cultural patterns, the latest part seems to indicate the possible actual introduction of peoples fol-
lowing a seuthward extension of the range of the bison. Although the Late Prehistaric stage has been
traditionally separated from the Archaic, Prewitt (1381) has cogentiy argued against the separation of this

period inlo a ditferent stage.

Later attempts (Weir 1976; Prewilt 1981; 1983) have further refined the Central Texas chronology be-
yond this simple four stage model and elucidated the culture history of the area. In the most coimplex for-
mulation to date, Prewitt {1981, 1983) has subdivided the Archaic and Late Prehistoric into eleven named
phases. From earliesl lo latest, these phases are Circleville, San Geronimo, Jarrell, Oakaila, Clear Fork,
Marshall Ford, Round Rock, San Marcos, Uvalde, Twin Sisters, Driftwood, Austin and Toyah. Although
there is little question of the general trends that Prewitt recognizes (many of them were recognized as
early as Suhm, Krieger and Jelks' work and some were identified previously by Johnson), the actual dating
of periods may be problematic as is the primary association of arlitacts that would allow the appropriate use

of the phase concept (Johnson 1986).

Although the Historic stage theoretically begins in Texas with the arrival of Alvar Nunez Cabeza de Vaca
and the survivors of the Narvaez expedition on the Texas coast in 1528, there may have been earlier
landings, notably by the expeditions sent by Francisco Garay, then governor of Jamaica, to the mouth of
the Rio Grande between 1518 and 1523 (Salinas 1886:34-8). In any case, the influences of European
calonization were not strongly felt for several centuries. By the middie of the 18th century, however,

massive depopulation and cultural disintegration was evident among native Indian groups.

Although several early Spanish expeditions probably crossed southeastern Williamson County, the earli-
esl expedilion which may have entered the study area was that of the Marques de Aguayo in 1721. This
large expedition may have crossed the San Gabriel near Georgetown (Scarbrough 1973:56). The first
seftlement in the area was that at Mission San Xavier founded in 1746 on the San Gabriel River just east of
the Williamson County line. Eventually three missions were built, all of which were moved in 1756 to the
San Saba River.
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Anglo settlement of Williamson County was slow in coming. Besides the Robertson Colony, there was
very little settlement in the county prior to the Texas Revolution although the area was the scene of con-
siderable activity. Several trails traversed the county, perhaps the most notabla of which was the Double
File Trail which crossed the San Gabriel downstream from Georgetown, within the present study area. The
ill-fated Santa Fe expedition camped at this crossing on the night of the 20th of June, 1841, before
heading north toward New Mexico (Scarbrough 1973:99-100). During the fall and winter of 1846, a com-

pany of Rangers was stalioned near this crossing (Scarbrough 1973:109).

The 1840s brought increased settlement in the area and, in 1848, the town of Georgetown was founded
and Williamson County was formed from Milam County by the Texas Legislature. Early settlement in the
project area included communities on Berry Creek {(Johnsoenville and Berry's Creek) and at the confluence
af Mankin's Branch with the San Gabrie! River {Cooke Settlement). John Berry builf a mill on Berry Creek as
early as 1846, while James Francis Towns built a mill in 1870 near the Double File Trail crossing. Later, in
1892, Harvey T. Stearns built a gin at Mankin's Crossing. Early schools were established on Mankin's
Branch (including both Mankin's and Bailey schools), at Fairview, between Geaorgetown and Weir, and at

East View, four miles east of Georgetown on Highway 29 (Scarbrough 1973).
vi.D.2.b Previous Archaeological Research

The maore than 700 cultural resource sites which have been recorded in Williamson Courtty reflect not only
the high intensity of human utilization of the area both prehisterically and historically, but the frequency of
archaeological studies in the area. Much of the archaeological investigations in north central Williamson
County have been associated with the two major reservoirs on the San Gabriel River, the North Fork (now
Lake Georgetown) and Granger (formerly Laneporl) lakes. These two areas were initially surveyed by the
Texas Archaeological Salvage Project at the University of Texas at Austin (Shafer and Corhin 1565). A to-

tal of 78 archaeological sites were recorded for both of these reservoir areas.

A number of sites were tested in the North Fork Reservoir area. Most of these early projects were con-
ducted by the Texas Archaeological Salvage Project, later the Texas Archaeological Survey {TAS).
Among the early lest excavations were those at the John Ischy site (Sorrow 1969) and the Barker site
(Sorrow 1970). Sorrow (1973) later tesled eight additional sites. Later, four additional sites were tested
and additional surveys recorded 47 new sites (Jackson 1974). Further projects in the North Fork area in-
cluded projects by Texas A&M (Patterson 1977; Patierson and Shaler 1980) and the Institute of Applied
Sciences at North Texas State University {Sullivan, Hays and Humphreys 1976; Hays 1982).

Following the survey in the Granger reservoir area, tesling was conducted at three sites by Eddy (1973).

Prewitt (1974) conducted limited excavations at the Loeve-Fox sile. Somewhat later, Texas A&M con-

ViI-21



ducted excavations at 41WM21 at Granger dam (Shafer et al. 1978) and at three prehistoric sites in the
Hoxie Bridge area (Bond 1978). Prewitt (1982) returned to excavate the Loeve-Fox as well as the Loeve
and Tombstone Blult sites and NTSU) conducted excavations at eight sites and tested four other sites in

the reservoir area (Hays 1982).

Within the present study area, lhere have been only a few small archaeological surveys, most of which
have recorded cultural resource sites. The earliest professional survey in the study area was that of Whit-
sett (1977) who recorded one sile on the West Fork of Smith Branch southeast of the City of Georgetown.
This site was not recommended for further work. In 1979, Kleinschmidt recorded three archaeological
sites along Pecan Branch east of FM 418 in conjunction with a proposed LCRA electric substation. Sur-
face collections were made at the more extensive of the three, 41WM430, but none were recommended
for turther work {Kleinschmidt 1979). Shortly thereafter, Whitsett and Fox (1979) conducted an archaeo-
logical survey in coenjunction with a planned expansion of the existing wastewater treatment facility at
Georgetown. Two sites were recorded, one of which was noted as destroyed and the other, 41WM432,
was determined eligibie for the NRHP. A 1984 survey of a proposed Texas Department of Highways and
Public Transportation highway borrow pit found a low level scatter of possible prehistoric material in a large
cobble field on Berry Creek but recarded no sites (Weir 1984). Most recently, a survey by Cole (TARL site
filtes) for a planned wasiewater Ireatment facility for the Dove Springs subdivision recorded a site on a
tributary of Mankin's Branch. All of the siles recorded in these surveys are described in greater detail be-

low.
VI.D.3 Previously Recorded Sites
Vi.D.3.a Prehistoric Resources

A total of 17 prehistaric archaeological sites has been recorded within the boundaries of the study area.
None of these sites have been formaily listed on the NRHP (Steely 1984), although at least one has been
determined lo be eligible. No determination of National Register eligibility has been made for most of the
remaining sites. From the documentation available, it is possible only to make very general statements re-
garding the value of individual sites other than those for which previous evaluations have been made.
The list below summarizes these previously recorded prehistoric sites. Since archaeological survey has
only been conducted for a minuscule pertion of the area, it can only be assumed that these sites may be

representative of a much larger sample of sites actually present.

41WM141

This prehistoric site is located on a gently sloping eastern edge of Rabbit Hill 550 meters south of Smith

Branch upstream from its confluence with the San Gabriel River. The underlying bedrock at the site is
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mapped as part of the Eagle Ford Group and Buda Limestone Formation (Barnes 1981). Soils are Hous-
ton Black Clay with ercded 3-5 percent slopes (Werchan and Coker 1983). Elevation of the site is 890
feet (271 m) MSL. Erosion and plowing have both disturbed the integrity of the site.

Site 41WM141 consists of one burned rock midden and a lithic scatter of unreported size and depth. The
recorder has a private collection from this site (TARL site files). The paucity of information precludes a
complete evaluation. The Houston Black Clay does not often yield deeply buried cultural materiais, but if

the midden were inlact, the site could be eligible for the National Register.
41WM280

This prehistoric site, recorded by Whitsett (1977}, is located on the floodplain south of the West Fork of
Smith Branch's upstream from the confluence of Smith's Branch with the San Gabriel River. The geology
i1s mapped as fluviatile terrace deposits overlying Del Rio Clay and the Georgetown Formalion substrate
(Barnes 1981). Soils are Heiden clay with 1-3 percent slopes (Werchan and Coker 1983). Elevation of the
sile is 720-740 teet (219-226 m) MSL. The site has been plowed.

Cultural materials cover an area approximately 75 X 40 meters in size with apparently no depth. A sparse
scatter of lithic debitage and artifacls, possible burned rock, and 1880s glass and pottery are reporied
from the site {TARL site files). The sile reporiedly represents occupations during the Middle and Late Ar-
chaic periods. Plowing at the site has apparently damaged whatever contextual integrity the site may have
had and Whitselt (1977) does not recormnmend further work for the site. This sile does not appear to be

eligible tor the National Register.

41WM378

This prenhistoric site, recorded by Kleinschmidt (1879), is located alang the southern bank of Pecan
Branch and may once have extended across to the northern side as well. Underlying sediments are
mapped as fluviatile terrace deposils (Barnes 1981). Solls are Fairlie clay with 1-2 percent slopes
{Werchan and Coker 1983). Elevation of the site is 700 feel (213 m) MSL. Vegelation is reported to be
Bermuda grass and dense areas of weeds. The site has been severely eroded according to Kleinschmidi
(TARL site files).

Lithic debitage covers an area 100 by 20 meters (approximately E/W} with disturbed soil approximately 40
centimelers deep. Cultural materials consist of natural chert cobbles, cores, flakes, and one biface. Cul-
tural affiliation is unknown. Disturbances at this site apparently preclude recovery of significant information
and Kleinschmidt {1979) does not recommend this site for further work. Although there is a slight possi-

bility of shallowly buried deposits, it does not appear likely that the site is eligible for the NRHP.
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41WM379

This prehistoric site, also recorded by Kleinschmidt (1979), is located in a plowed field 90 meters south of
Pecan Branch upstream ol its confluence with the San Gabriel River. 1t is just south of 41WM378. Under-
lying geological sediments are mapped as fluvialile terrace deposits (Barnes 1981). Soils are Fairlie clays
with 1-2 percent slopes {(Werchan and Coker 1983). Elevation of the site is 700-710 feet (213-216 m)
MSL.

The site covers an area approximately 100 X 100 meters in size with no cbvious depth. Cultural materials
consist of natural chert and limestone cobbles, cores, and large flakes. Five concentrations of lithic mate-
rial were noted by Kieinschmidt {1979). None of these five discrele concenirations of material can be es-
tablished as contemporanecus. The presence of natural cobbles and large flakes probably indicates use
of the sile as a resaurce procurement area. The plowed field location of this site and the lack of depth de-
tracts from its potential lo yield cultural information. Kleinschmidt (1979} did not recommend this site for

turther work and it is apparently not eligible for the National Register.

41 421

This prehistoric site is located on an alluvial terrace 120 meters north of the San Gabriel River upstream
from its confluence with Pecan Branch. Ailluvium and fluvialile terrace deposits are mapped in the area
{(Barnes 1981). The soils are predominantly Krum silty clay with 1-3 percent siope {(Werchan and Coker
1983). Elevation of the site is 650-657 feet {198-200 m) MSL. At the time of recording, grasses covered
the terrace which was being eroded by an arroyo to the east and along a dirt road to the west. In addition,

two abandoned modern buildings lie on 1op of the site.

Covering an acre, the site consists of lithic material including bifaces, flakes, cores and burned rock.
Brookshire (TARL site files) notes the terrace deposit is 25 feet (8 m) thick, but does not give a depih for
the cultural deposit. No shovel tests were excavated. Some of the burned rock was noted as having

been washed downslope.

Although, erosion was reported for both the east and west margins of the site and madern buildings were
noted, the depth of the alluvial sediments suggests the potential for intact culiural deposits. The original
recorded suggesied that it warranted further investigations. It is likely that this site will need testing to de-

termine its potential for National Register.

41 422

This prehistoric site is located in a plowed field adjacent to modem structures, 400 meters north of the San

Gabriel River. This site is one of two sites on the gently sloping terrace; the other is 41WM423. The un-
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derlying sediments are mapped as alluvium and fluvialile terrace deposits (Barnes 1981). The site appears
1o be in an aclive floodplain. Soils are Krum silty clay with a mixture of 0-1 percent and 1-3 percent slope
(Werchan and Coker 1983). The site is at an elevation of 620 feet (189 m) MSL.

_; ' The site materials are scattered over an area not more than 50 meters in diameter and have an unknown
depth. Cuitural materials consist of lithic debitage and cores of cherl. No features were observed. Site
41WM422 may represent a primary redudtion loci as the recorder notes abundant naturally occuning cherl
in the vicinity (TARL site files}). The potential for buried deposits is high given the nature of the location.
Although the modern buildings may have disturbed the integrity of the site, it may need to be tested to
determine NRHF eligibility.

41WM42

Site 41WM423 is localed in a plowed field 0.8 kilometers north of the San Gabriel River. This site is the
~ second of two sites on the gently sloping left bank of the river; the other is 41WM422. The underying
sediments are mapped as fluviatile terrace deposits bordering on the Austin Chalk Formation (Barnes
1981). Soils are Krum silty clay with a mixture of 0-1 percent and 1-3 percent slope (Werchan and Coker
1983). The site is at an elevation of 650 feet (198 m) MSL.

The extent of the site is no more than 50 melers in diameter with an unknown depth. Cultural materials
include a scatter of flakes, cores and chips of chert. The recorder (TARL site files) notes the abundance of
e ' naturally occurring chert possibly indicating a primary reduction loci. The lack of available information pre-
cludes statements about the site's potential information yield. National Register eligibility can not be de-

termined without further testing.

41WM424

This prehistoric site is located in a plowed field 350 meters south of the San Gabriel River downstream
from its confluence with an unnamed south bank tributary. It is part of a complex of siles on this steep
bluff; these other sites are 41WM425, 41WM426 and 41WMA427. The geology is mapped as fluviatile ter-
race deposits overlying the Auslin silty clay with 1-3 percenl slope (Werchan and Coker 1983). The site is

- al an elevation of 650 feet (198 m) MSL.. It is adjacent {o a dirt road, a tank and two modern buildings.

The size of the site is 9 by 12 meters. Depth is unknown. Lithic debris and cores were the only cultural
materials noled. No features were ohserved. Historic plawing of this site has disturbed the context of the
cultural malerials. This disturbance is further compeounded by the existence of the modern structures. No
- information is provided on potential depth of cultural material at the site, however, Further testing may be

required to determine National Register eligibility.
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41WM425

Site 41WM425, at the time of recording, was focated in the heavily wooded slopes 500 meters from the
San Gabrisl River and downstream from its confluence with an unnamed south bank tributary. This site is
part of a complex of sites including 41WM424, 41WMA426, and 41WM427. The geology is mapped as flu-
viatile terrace deposits overlying Austin Chalk (Barnes 1981). Soils are Altoga silty clay loam with 3-5 per-
cent slope and experiencing sheet and gully erosion {(Werchan and Coker 1983). The site is at an eleva-
tion of 660 feet (201 m) MSL.

The site ts 60 by 15 meters in size and is covered by 5§ centimelers of humus. The soil was noted by
Brookshire (TARL site files) to be no more than 2 meters in depth. A moderate amount of lithic material
was observed including a large number of burned rock scalttered across the site. Two bifaces, ground

stone fragments, "hammerhead”, flakes and cores were also seen.

Although some erosion has occurred and is continuing the large numbers of burned rock and the diver-
sity of tools may suggest a camp site. The apparent depth of the soils and density of artifacts suggest that

the site warranis tesling to determine National Register eligibility.
41WM426

This prehistoric site is located on a tefrace 520 meters south of the of the San Gabriel River downstream
fram its confluence with an unnamed south bank tributary. Adjacent to a dirt road, it is part of a complex of
sites including 41WM424,41WM425 and 41WM427. The geology is mapped as fluviatile terrace deposits
averlying Austin Chalk (Barnes 1981). The soils are very gravelly clay loam of the Eddy series with 3-8
percent stope (Werchan and Coker 1983). At the time of recording the site was grass covered. The site is
at an elevation of 650 feet (198 m) MSL.

The site is no mare than 30 meters in diameter and has an unknown depth. It contains large amounts of
lithic debris and cores, two pieces of which have been fire-cracked. Although Brookshire (TARL site files)
does not give a depth of the deposit, the large amounts of culiural materials alluded to suggest the need

for turther work. Testing is necessary 1o delermine National Register eligibility.
41WM427

Site 41WM427, al the time of recording, was localed on the heavily wooded slopes 45 meters south of
the San Gabriel River. It is part of a complex of siles including 41WM424, 41WM425 and 41WM426. The
geology is mapped as alluvium and fluvialile terrace deposits (Barnes 1981). The soils are very gravelly
clay loam of the Eddy series with 3-8 percent slopes (Werchan and Coker 1983). The site lies at an eleva-
tion of 600-610 feet (183-186 m)MSL.
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The site is 8 by 9 melers, and, although the depth of cultural materials was not noted, the terrace deposit
is 3 meters deep. Cultural materials consist of small quantities of burmned rock, exhausted cores, and flakes
and chips. Although slope wash is evident and the cultural materials are few in number, the depth of the

terrace deposit warrants further testing to determine if this site is eligible for the National Register.
41WM430

This prehistoric site, ane of a series of three recorded by Kleinschmidt (1879), is located on the east bank
of Pecan Branch, extending from the crest of a hill to the base of the slope. The underlying sediments are
mapped as fluviatile terrace deposits (Barnes). Soils are Fairlie clay with 1-2 percent slopes {(Werchan and
Coker 1983). Elevation of the site is 700-720 feet (213-219 m) MSL.

Site 41WM430 extends approximately 100 meters E/W by 500 meters NNW/SSE with only a thin soil
cover. Prehistoric materials include large cores, observed at the bottom of the hill, small cores and modi-
fied and unmodified flakes, and bifaces were observed at the hill top. Kleinschmidt (TARL site files) noted
that the dynamic sails may be partially responsible for the burying of srall specimens. The slope wash is
evident by the presence of larger cores at the base of the hill. The sile is reported to be suggested of a
lithic procurement area, however, the existence of bifaces and retouched specimens is centradictory un-
less testing cobbles was a secondary use of the site. The surficial nature of the site, even though it may
be partially buried, implies low information yield. Kleinschmidt (1379} does not recommend further work at

this site.

41WM

This prehistoric site, recorded by Whitsett and Fox (1979), is located 500 meters from the south bank of
the San Gabriel River upstream from its confluence with Smith's Branch. Underlying sediments include the
Eagle Ford Group and Buda Limestone Farmation (Barnes 1981). A mixture of soils is present consisting
of Queeny clay loam at the site center surrounded by Sunev clay loam with 1-3 percent slope and Denton
silty clay with 1-3 percent slope. The site ranges from 630-700 feet (210-213 m) MSL in elevation. it has

been highly disturbed by the adjacent roads and sewage plant.

A thin scatter of lithic material and bumed rock comprise this surficial site, 75 by 50 meters in size. No tem-
poral diagnostics or fealures were chserved. The highly disturbed nature of this site, as reported by Whit-
sett and Fox (1979) preciudes high information yield. Following the recommendation of Whitsett and Fox
{1979), the Texas Historical Commission has determined thal this site is not eligible for the National Regis-

ter.
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41WM432

This prehistoric site, also recorded by Whitsett and Fox (1979}, is located along a road above the banks of
the San Gabriel River, 30 melers from the south bank upstream from its confluence with Smith's Branch.
The geology is mapped as alluvium and fluviatite lerrace deposits {Barnes 1981) with soils of Sunev silty
clay loam of 1-3 percent slope (Werchan and Coker 1983}). Elevalion of the site is 680-630 feet (207-210

m) MSL. In places al least 50 percent of the malerials have been disturbed or totally removed.

A burned rock midden and asscciated lithic materials and snail shells cover an area 100 by 30 meters in
size. The midden has a possible depth of a meter, while the northeast portion of the site may be only 20
centimeters deep where gravels are being exposed. Cultural materials consist of burned rock, lithic deb-
itage, snail shelis, possibly attracted by the organic materials, and one large stemmed biface. Whitsett and
Fox (1979) place this site in the Archaic. The stemmed biface is considered early by the recorders. The

only feature observed was the burned rock midden on the southwestern portion of the site.

The results of earth moving machinery and erosional processes have damaged portions of this site. How-
ever, the potential one meter depth to the midden suggests a high informafion vield. Following recom-
mendations by Whitsett and Fox (1979), the Texas Historical Coinmission has deemed this site eligible for

the National Register.

1WMS4

This prehistoric site is located on a limestone bluff 150 meters south of Berry Creek, more than 10 kilome-
ters upstream from its confluence with the San Gabhriel River. Underlying bedrock is mapped as Freder-
icksburg Group limestone (Barnes 18981). Soils are of the Eckrant rock outcrop on gently rolling topogra-
phy ranging from 1-30 percent slopes. Elevation of the site is 780-790 feet {237-240 m) MSL. Vegeta-
tion is reported to consist of sparse grasses, cedar scrub, pecan, oak and elm trees (TARL site files). Cat-

tle grazing, hunting leases and looting have disturbed the contextual relationships of this site.

The lithic scatter covers an area 200 by 200 meters in size with a 20 m-diameter burned rock midden in the
northeast section of the site. The bedrock is noted to be thinly covered in some areas of the site (TARL
sile files). Materials observed at the site consist of a Pedernales Point, thumbnail scrapers, and various bi-
taces. The burned rock midden was the only feature noted. Although the site has been surface collected
and partially destroyed by pothunters, the large diameter of the midden and ils surrounding lithic scatier
suggests a high information yield. Further testing is necessary to determine if the site may warrant Na-

tional Register status.
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41WMB90

This prehistoric site is localed on a rise 30 meters south of ihe north bank of Cowan Creek. An unnamed
drainage forms the northern boundary. The site is more than 10 kilomelers upsiream of the confluence of
Berry Creek and the San Gabriel River. Underlying bedrock is mapped as the Fredericksburg Group
(Barnes 1981}. Soils in the site area consist of Georgetown stony clay loam with 1-3 percent slope
(Werchan and Coker 1883). The site lies at an elevation of 810-815 feet (247-248 m) MSL. Heavy weed
cover was noled hy the site's original recorders (TARL sile files). Vegetation at the site consists of various
grasses with dense weeds and a mixture of pecans, live oaks, elms and sycamore. The sile area has been
cultivated in the past. Il has been disturbed by loolers in the last 10-15 years. Some of the looters' pot-

holes were noted to be 30-50 cenlimeters in diameter.

The site contains a burned rock midden 175 meters east-west and approximately 200 meters north-south
with lithic debris extending 1o the south and northwest. At least 50 centimeters of fill was observed in the
polholés, bul the recorders note that the site may be 2-3 meters in total depth (TARL site files). Large
amounis of burned rock were observed but without intact hearth features. The recorders reporied the
removali of three partiat human skeletons from the midden proper and noted the partial exposure of human
bone. Two tibias were collected by the recorders from these recent exposures. Cultural material consists
of large amounts of lithic debris, including flakes and chips, cores, biface fragments {mostiy with manufac-
turing breaks), limestone, quartzite and possible granite manos, and a cluster of five grinding slabs. Faunal
material from the site inctuded the remains of deer, rodent and a bison bone fragment as well as some
burned bone. Two teatlures were observed, one being the midden itself, and the other being the appar-
ent hurnan burial. The burial may represent a cairn feature. The sile appears to dale to the Archaic period

and probably was a campsile.

The wealth of cultural material and the possibility of deeply buried and intact deposits suggest a prime
candidate for controlled excavaticns. Continued vandalism and the owners' plan to develop the area are
immediate threals to the site. The potential for high information yield prompted the recorders to suggest

its designaticn as a State Archaeological Landmark and its eligibility for the NRHP.
41WM735

This prehistoric site, recorded by Cole (1987) in a survey of the proposed Dove Springs wastewater treat-
ment plant, is located at the confluence of two branches ot a major tributary of Mankin's Branch, upstream
from its confluence with the San Gabriel River. The underlying sediments are mapped as undivided Del
Rio Clay and Georgetown Formation {Barnes 1981). Soils are Houston Black Clay with 1-3 percent slopes

{Werchan and Coker 1983). The site has recently been plowed.
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The recorder reports a thin lithic scatter within which was a 30 x 16 meter area of burned limestone and

chert which is interpreted as a disturbed bumed rock midden. Among the cullural material observed at the
site, in addition to flakes, chips and bumed rock, were several cores and two side scrapers. No diagnostic
artitacts were observed and no intact features were noted. The site has been recommended as not eligi-

ble for inclusion on the NRHP, but no formal detemmination has yet been made (THC project files).
VI.D.3.b Historic Resources

A total of 47 historic sites have been recorded in and adjacent to the proposed trealment plant study area
in conjunction with the historic resource survey of Georgetown conducted for the Georgetown Heritage
Saciety (Hardy, Heck and Moore 1984)}. None of these siles have been assigned state trinomial site num-
bers, but some of the individual sites have been nominated for the NRHP as parl of the Georgelown Na-
tional Register District. Individual information is not available on many of these sites. Instead, the sites are
summarized by area and by the low, medium and high priority calegories established in the original survey

report.

Those properties in the Georgelown Extraterritorial Jurisdiction area which were considered eligible for
the NRHP as par of a Mulliple Resource Area District include the J. J. Johnson House on Rabbit Hill Road,
just outside of the study area 1o the south, another house on County Road 188 near Smith's Branch, and
the MKT railroad bridge east of town. The Johnson house has been placed on the National Register of
Historic Places. The house on Smith Branch has subsequently been moved and is no longer considered
eligible for the NRHP, while the railroad bridge has been passed by the NRHP State Board ot Review and
is considered eligible for the Register, although it has not yet been formaily approved. Another structure,
located east of Georgetown on Highway 29, has been nominated for the NRHP and has aiso passed the

Board of Review but has not yet been formally placed on the Register.

Among the other high priority historic sites not nominated for the NRHP are a cemelery on Rabbit Hill
Read, three residences on FM 1460, three residences on Highway 29 and a residence on County Road
152. Ten additional medium probability sites were noted, all residences with the exception of one ceme-
tery and a bam and standing chimney all on FM 971. It should be noted that while only a few of these sites
have been nominated or considered eligible for the NRHP as struclures, others among them may have ar-

chaeological value that would support their listing on the NRHP.

Not included on this list are a series of sites described in Scarbrough's {1973) Williamson County history.
These sites, some of which were noted briefly in the background section, could be assumed t¢ be signifi-

cant historic archaeological sites should any undisturbed remains be found on the ground in these areas.
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Among the areas that may be particularly significant are the Town's Mill/Double File Trail crossing, Mankin's

Crossing, Berry's Mill, Berry's Creek and Johnsonville setllements, and some of the early county schools.
VI.D.4 Site Location Patterns

Although less than one percent of the study area has been subjected to archaeological survey, patierns
of sile location can be deduced from the small sample of recorded sites and the pattern of site location at
nearby Georgetown and Granger Lakes. Although the vast majority of the survey has been conducled in
the bottomiands of the San Gabriel River in conjunction with water resources and wastewaler projects, a
small amount of upland survey has been conducted southwest of Georgetown in conjunction with the

Georgelown Heritage Society historic resource survey(Kleinschmidt 1984).

As is typical of prehistoric siles in many areas, the primary location factor is proximity to water. Sites will in-
crease in density, size, depth and significance as a direct function of distance 1o drainage and with the
significance of the drainangeway. A corallary to this statement is that sites tend to be even more
frequently located at the confiuence of drainages. A minor corollary, important primarily in the Balcones

Escarpment area, is that sites are frequently associated with springs.

A secondary location factor is the availability of stone raw malerials for lools. Site densily seems 1o be
slightty greater in those areas where lithic resources are available. Whether this is a factor of visibility, or
one of cultural pattems, is not clear. Availability of limestone is a key factor in the location of one particular

site type, the burned rock midden.  Summarizing the site location tactors for prehistoric sites, we have:
- close to drainages;
« increased density near larger drainages;
= close to stream confluences;
» close o lithic raw malerials;
+ close 1o springs.

Although there is insufficient informalion available for a detailed treatment of sites by landform category,
there are some important criteria that may be applicable to the potential significance of sites found within
these areas. Although prehistoric site significance is not directly linked to landiform, there is often a very
good correlation between sile value and the potential for site preservation, which is generally linked to

landiorm type.
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In general, sites buried in aliuvial landforms will be more difficuit to recognize on survey, potentially calling
tor mechanical methods of identification. They will be more ditficult and expensive to assess and mitigate,
if such actions, are necessary. Since the density of sites in alluvial areas is often great, the chance of en-
countering a potentially significant site is likely to be high in alluvial areas. However, very recent alluvial
formations, such as the low modern point bar deposits, which may have formed in the last 500 to 1000
years, are lass likely to contain significant deposits. Very ancient alluvial fandforms, which ceased forming

prior to 12,000 years ago, will also be unlikely to yield significant prehistoric sites.

Aithough sites are found on older terraces and on ercded Cretaceous landforms, these sites are much
less likely to exhibit buried material and thus, less likely (o provide new and significant cultural information.
One notable exception (o this generalization is the burned rock midden, a prehistoric mound consisting of
fractured limesione rocks associated with both stream terraces and upland areas. Generally, the co-
occurrence of exposed limestone formations and drainages are key locational factors for this lype and,
thus, it is comman along and above the Balcones Escarpment area. Wherever this site type is found, it is
possible that it may contain significant information. Location of facilities below the City of Georgetown wili

greatly reduce the possibility of encouniering this site type.
Summarizing the factors which influence site significance, we have:
«  Alluvial areas, where buried sites may be highly significant;
+  Very recent alluviurn and ancient terraces, where sites are less likely to be significant;

»  Cretaceous deposits, where buried sites are rare with the exception of the burned rock midden in

limestone rich areas.

Historic site locations depend on slightly different criteria than prehistoric sites. The primary factors in their
location is fransportational axes, such as roads and railroads. The intersection of such routes with
drainages, as at the Double File Trail and Mankin's Crossings, is a prime location for historic resources. Itis
impartant ta note, however, that roads change through time; the absence of a modern road does not
necassarily indicate the absence of significant historic resources. A detailed historic background of a
specific area can usually pinpoint key areas, if not spedific historic resources, that may be significant in the
history of a particular area. Previously unknown historic sites are not infrequent, however, and archaeo-
logical survey may be necessary to locate all potential historic resources. Unlike prehistoric sites, there is
little areal correlation with site significance. Age, physical condilion and potential contribution to regional

history are more important criteria for the determination of site significance.
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vi.D.5 Recommendations

The criteria above will provide a general guide to the archaeological polential for various areas. While cul-
tural resources are not likely to be a fatal flaw to wastewater treatrnent plant construction, prior considera-
tion of historic and archaeological sites is an important planning tool. The mitigation of project impacts to
an archaeological site can add signiticant unexpected expense to any project. It is therefore recom-
mended that as options for plant siting are narrowed, a conlinued dialogue is maintained with an archaeol-
ogist to prevent at least the most obvious problems. Brief reconnaissances would be useful for potential

plant sites in the intermediate phase of the siting process.

Because of the density of archaeological sites within the region, a complete archaeclogtcal survey of any
proposed treatment facility is recommended. This is likely to be required by the various agencies in-
volved, either the Environmental Protection Agency or the Texas Water Development Board. Because
archaeological survey can he expensive, particularly in an alluvial area, it is recommended that the actual
site be chosen prior to 100 percent cultural resources survey. It is emphasized, hawever, that an archae-
ologist be included in all slages of the planning to avoid the potentially unnecessary cost of locating any

proposed development on a significant cultural resource.
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Vil WASTEWATER TREATMENT PLANT ALTERNATIVES
VIi.A introduction
Vil.A A Selection of Development Scenarios

Based on the waler quality evaluations described in Section V, five development scenarios were selected
for further consideralion and economic analysis. The chosen scenarios were the ones most likely 1o en-
able a combined treatment load of 8 MGD at the least cost, while maintaining water quality levels in the re-
ceiving stream above the minimum DO level of 5 mg/L. An additional censtraint that affected the choice of
scenarios resulted from the TWG wasteload evaluation for Segment 1248, which directly impacts the op-

eration of 1he existing Georgetown facility. The scenarios selecied for further evaluation were:
+  Scenario F2, a single, 8.0 MGD facility at Mankin's Crossing with a treatment ievel of 5/2/5;

+ Scenario H, a two plant scenario that maintains the existing treatment plant at 2.5 MGD with an up-
graded treatment level of 10/3/4. A large, 5.5 MGD plant would be built at Mankin's Crossing at a

treatment level of 10/2/6;

+ Scenario G1, a three plant scenario with the existing 2.5 MGD treatment plant, a 2.0 MGD plant al

Berry Creek and a 3.5 MGD plant at Mankin's Crossing, all at a treatment level of 10/3/4;

»  Scenario D1a2 is a four plant scenario with a 1.0 MGD plant at Dove Springs. The existing plant is
maintained at 2.5 MGD, the Berry Creek plant is built at 2.0 MGD and the Mankin's Crossing plant

has a maximum capacity of 2.5 MGD. All plants operate at a treatment level of 10/3/4;

+ A two-stage scenario in which the existing plant is mainiained at 2.5 MGD and temporary, 1.2 MGD
package freatmeni plants are located at Berry Creek and Dove Springs. When the capacity of
these two plants is exceeded, all of their flows will be diverted to a large, 5.5 MGD plant at Mankin's

Crassing, resulting in a scenario resemhling Scenario H.
VIILA.2 Modification of Existing Georgetown Treatment Plant Operation
VIl.LA.2.a TWC Mandated Eftluent Limits

The TWC wasteload evaluation for Segment 1248, DRAFT March 16th, 1987 and not finalized, mandales
that the City of Georgetown provide a treatment level of 10/3/4 at all discharges greater than 1.8 MGD for
the summer season, May to September. The wasteload evaluation further stipulates that these additional

treatment levels be in place by July 1, 1892. Therefore, the City of Georgetown is faced with a decision
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within the next 3 years as to how they will comply with the pending TWC mandate. Modeling performed in
evaluation of additional treaiment plant sites and treatment levels demonstrated clearly that the City of
Georgetown WWTP discharge levels are the key to maintaining DO concentrations above the State mini-
mum criteria of 5 mg/L for Segment 1248 and dictate the treatment levels of all downstream WWTPs. The
Cily of Georgetown currently discharges an average of 1.7 MGD of treated effluent 1o the San Gabriel
River. Therefore, the City's decision as to how to comply with the TWC's wastetoad evaluation must be

made in the very near future.
VII.A.2.h Compliance Options

There are three obvious options that can be pursued by the Cily in order to comply with the TWC dis-

charge limit requirements:

= The City can upgrade the existing WWTP fo provide nitritication at the current design tlow of 2.5
MGD. This upgrade would require the installation of additional aeration basins and air supply ca-
pacity, in order to provide the additional hydraulic retention times and increased air required for
complete nitrification. It is estimated that this upgrade would cost approximately $1.3 million. If the
City decides {o pursue this option, design on the upgrade for the treatment plant must begin im-

mediately.

» The City may unload the existing facility to a capacity level not exceeding an average daily flow of
1.8 MGD and continue normal eperation. Since nitrification is not required by the TWC wasteload
evaluation al flows less than 1.8 MGD, there will be no additiona! costs incurred at the treatment
plant. However, there will be additional cosis associated with the provision of treatment capagcity,
iift stations and interceptors tc accommodalte the additional flow at another facility, as well as the
additional costs associated with higher treatment levels that would be necessary at downstream

plants.

»  The City can modity the existing facility operation at a reduced flow, in order to provide nitrification,
and divert the additional flows to a new facility. The cost of this modification would be approxi-
mately the same as unloading the plant to less than 1.8 MGD and continuing normal operation.
However, the modeling analysis indicatles that there may be a cost saving resulting from lower re-

quired treatment levels at larger downstrearn plants.
Vil.LA.2.c Description of Existing Treatment Process

The existing Georgetown WWTFP is a parallel stream contact stabilization process {Figure VIl.1). The de-
sign capacity of the existing plant is 2.5 MGD with a peak 2 hour treatment capacity of 7.5 MGD. The efflu-
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Figure VIi.1
Flow Diagram of Existing Georgetown Wastewater Treatment Plant



ent limits currently prescribed in the TWC permit are 10 mg/L. BODg, 15 mg/L NH, and 2 mg/L DO in the

effluent. The contact stabilization process was developed to take advantage of the absarptive properties
of activated sludge. Raw sewage, afler passing through bar screens and an aerated grit chamber, enters
an aerated contac! basin where BOD is absorbed into the activated sludge. The residence time in the
contact chamber is approximately 20-40 minutes. The sewage then passes through a clarifier, where the
activated sludge with the absorbed BOD setlles to the bottom and the relatively clear supernatant is
removed al the top of the tanks. Some of the aclivated sludge ai the bottom of the clarifier is transferred to
an anaerobic digester, where the cellular material is broken down to facilitate separation of water from the

sludge solids.

A portion of the sludge from the bottom of the clarifier is returned to the reaeration basin where, in the
presence of oxygen for 3-6 haurs, oxidation of the biochemical oxygen demanding organic material oc-
curs. During this period the absorbed organics are utilized for the production of energy and new cells by
the microorganisms in the activaled sludge. The aeration volume requirements of the contact stabilization
pracess are approximately 50 percent of those of a conventional activated sfudge plant. The contact sta-
bilization process has been found to work very well on domestic waste, needing a minimum aeralion tank
volume and no primary clarification. Thus, it is often the least cos!t allernative for domestic wastewater

treatment and is particularly attractive to cities without large industrial dischargers.
Vil.LA.2.d Modification of Existing Treatment Process

Because of the short hydraulic retention aeration times, the contact stabilization process is not conducive
to nitrification in a single stage process. Therefore, modification of the existing Georgetown WWTP
operation to accamplish nitrification requires conversion of the split stream parallel process to a single
stream, series two-slage process (Figure V11.2). Under the proposed medilications, the existing George-

town plant would be unloaded to an average daily flow of 1.67 MGD. The TWC design crileria for sewage
systems requires that the maximum aeration basin loading be less than or equal to 50 pounds of BODg per

day per thousand cubic feet of aeration capacily (lb BODg/day/1,000 ft3). Because the existing George-

town facility was somewhat over-designed to accommeodale fulure expansion, 1.67 MGD can be accom-
modaled in a series operation with an aeration basin loading of approximately 49.4 Ib BODs/day/1,000 ft3

of aeration capacity in the first stage, thereby complying with the TWC design criteria.

Carbonateous BOD destruclion would be accomplished primarily in the first stage. After first stage
aeration, the effluent would pass to the second stage aeration basin, where it would be metabolized by
primary nitrification bacteria, Nitrosomonas and Nitrobacter. Destruction of nitrogenous BOD would be
compieted in this second stage, where some additional destruction of carbonateous BOD would also

occur. Tabie VII.1 compares the City of Georgetown WWTP with the TWC design criteria under existing
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and proposed operational conditions. The exisling facility is described, together with the proposed
modifications, and both operational conditions are compared with the numerical design criteria prescribed
by the TWC. The modified operation complies with all of the numerical criteria prescribed by the TWC for

the conlact stabitization process and the nitrification process.

Costs associated with this operational change should be small. The original design of the facility allowed
each of the parallel streams to accommaodate 75 percent of the design flow (1.875 MGD). Therefore, the
piping associated with these operations was commensurately sized. In addition, paraltel designs allow the
flexibility of transfer of wastewaler among treatment units; therefore, the maijority of the piping necessary

to accomplish this operational change should already be in place.

The molivation tor enacting this operational change is that the treatment levels and treatment capacities of
downstream facilities are greatly impacted by the properties of the Georgetown effluent. By providing
nitrification at the existing Georgetown facility, the DO sag curve downstream ot the outfafl will be mini-
mized and at the point of discharge of either the Beiry Creek or Mankin's Crossing facility the DO levels will
recover sufficiently to allow larger quantities of discharge at the 10/3/4 treatment level, while meeting the 5
mg/L minimum DO standard tor the San Gabriel River Segment 1248. This operational change does not,
however, permanently relieve the City of Georgelown of the obligation to upgrade the existing WWTP.
Poputation and flow projections for the basins that will contribute to this facility indicate that by the year
2030, flows to the plant will average approximately 2.5 MGD. This modification does, however, postpone
until some future date the capital expenditure necessary to provide additional nitritication capacity to the
2.5 MGD plant.

Vil.B Methodology
VIi.B.1 Determining Wasteload at each Site
VH.B.1.a Service Area Delineation

The service area served by each plant under each scenario is shown in Figures VI3 - VIL.6. In general, the
service area boundaries are drawn along major ridge lines in order to provide maximum benefit from the
available gravity flow within the overali area. The resull is a consolidation of various combinations of the

drainage areas described in Section LA,

Drainage areas are labeled sither numerically or alphabetically. The numeric basins represent areas cur-
rently served with sewers or additions to major interceplors in adjacent basins. The alphabetically labeled

basins represent areas not currently serviced with majors interceplors, but rather septic tanks or nothing at
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Table VII.1
Companson City o1 Georgetown Wastewater Treatment Fagiitty With TWC Design Criteria
Unaer Existing and Proposed Operationa! Conditions a’ b/

TWC Dasigh Criterla

TWC Design Criteria

Unit Dascriptior: ol Existing Fagllities ¢ Dascripfion of Modifisd Facilities g Contact Siabliization Existing Dasign Con.. St w Nirtication Modified Design
Heaoworks
Bar Scresns One mechanicaly cleansd bar screen; Unmodgdified
and one manually cieanad bar screen. 7.5 MGD each 8.0 MGD sach 75 MGD erch 45 MGD total
Raw Water Dryph-wetph witn 5 constant speed sew- Unmodified 75 MGD total 8.5 MGD total 75 MGD total 45 MGD total
Lif. Station  iage pumps, one 70C gom. two 1,300 gpm,
and two 2,600 gom; rated firm capacity is
£,80C gpm
Gelt Chamber
Tweo aerated grelt Chambers with 442 UnmodHied Hydraulic retention #me | Hydraulic retentior fime | Hydreulic retention time | Hydraulic retention time

totai st 14 i length

of & minutes @ 7.5 MGD

of 5 minutes @ 5.2 MGD

of & minutes @ 4.5 MGD

of 10.2 minutes @ 4.5 MGD

Acration Basine

Space Loadings

Alr Suppty

Two Rectanguiar Basins with total volume
of 141,670 ¢’ operated in paralial whh
two-thirds reaerationn and one-third
comact volume

Sour ceni. blowers: two 4,200 sctm; twe
4,200 scfm; two 2,100 scim; total cap-
city 12.600 sctm @ 7 psl

Two Rectangular Basins with total volume
ot 141,670 cf operated in series with
Intermediate carlfication betwsen stage;
each stage with two-thirds reaeration and
one-third contact volume

Four cam. biowers: two 4,200 sctm; twe
4,200 scim; two 2,100 scfm; total cap-
clty 12,600 scim @ 7 psl

5C¢ Ib/BOD/cay/1.000 of
@ 2.5 MGD

1. scimfic BODS/day

37 1b/BOD/Gay/1.000 cof
@ 2.5 MGD

2.4 sctmAb BCD5/day

50 Ib/BOD/cey’1,000 of
@ 1.67 MGD

1.0 sctmAb BODS/day

48 |6/BOD/day/1,000 of
@ 1.67 MGD

First stage =
3.6 sctmib BODE/day
second stage =
10.0 scimflb BODS/day &
9.2 scimib NH3rday

Sedimentation
Ciarlfiars

Two chrouia 86 4 diamater operatec as

parralie! streams with an sHective tptal
surface aree of 10,044 si, stective total
volume of 120,528 ¢, and a weir length
of 412 fi.

Two dreular 85 fi diameter operated as
part o! & series stfeam with an efteciive
ol surtace area of 10,044 si, effective
total volume of 120,528 f, and a weir
iength o 412 fr.

500 gpdrstioay (averags) |
1.20C gpdrst/day (peak) |
30,000 gpdit welir (max.)[

250 gpdrstiday (average)
€65 ppdist/oay (peak)
B, 100 gpu/ft welr {max.)

40C gpd/stioay (averape)
1,00C gpd/si/day (peak)
30,000 gpdm welt (max.

3323 pod/sf/day (average)
89C pgpd/stiday (peak)}
17,200 gpd/ft welr {max.

Sluage Handling
Digester

Sludge Drying
Beds

Cne mercbic digestet with 27 day SRT and
£1,172 cf tota) volume; coarse bubbie

Open Beds with a total area of 53,600 sf

Unmodlfied

Unmodifled

3C sctm1.000 o
Minumun SRT of 15 days;
10 ¢ vol A BODS/day

1.0 st/capha

2.13 sficaplta

30 sctm/1,000 cf
Mnumun SRT of 15 days;
10 ¢f vol.Ab BODS/day

1.0 sficaplta

3.18 sticapita

Chiorination
Chiorine Contac{

Two basing with & total volume of

Chambet

105,000 gal

Unmodifled

20 minute detention
fime @ 7.5 MGD

20 minute detertion
fime @& 7.£ MGD

20 minute detention

tme @ 4.5 MGD

33 minute detention
time @ 4.5 MGD

b/ TWC Deslgn Crierla for Sewerape Systems are found in Texas Administralive Code (TAC) Tille 31 §§317.1-317.13 (primed £/27/88).
t/ Sourca: “"Chy of Georgetown, Texas Wastewaier Treatment Plant She Study*. prepared by Freese and Nichols, Ine, July, 1887,
d/ The exlsting parajlel sream contact-stabllization treatment system (Q design = 2.5 MGD) will be converted tc a two stage series comtacti-stabllization system (Q design = 1.67 MGD). Carboneteous BOD reduction will

accomplished In the firs! stage; nitrogencus BOD reduction (nitrlfication) will be accomplished In the sacond stags.

The existing Georgeiown wastewater tacility will be unioaded from Hs current design capeelty of 2.5 MGD (7.5 MGD peak) to 1,67 MGD (4.5 MGD peak) through construction of new interceptor lines and It stations
that wiil redirect wastewater from the southern portion of the City (basins 0, 3a, and 3b) to the proposed Mankin's Crossing facliity.




and proposed operational conditions. The existing facility is described, together with the proposed
modifications, and both operational conditions are compared with the numerical design criteria prescribed
by the TWC. The modified operation complies with all ot the numerical criteria prescribed by the TWC for

the contact stabilization process and the nitrification process.

Costs associated with this operational change shouid be small. The ariginal design of 1he facility aliowed
each of the parallel streams to accommodate 75 percent of the design flow (1.875 MGD). Therefore, the
piping associated with these operations was commensurately sized. In addition, paraliel designs allow the
flexibility of transfer of wastewater among treatment units; therefore, the majority of the piping necessary

to accomplish this aperational change should already be in place.

The motivation tor enacting this operational change is that the treatment levels and trealment capacities of
downstream facitities are greally impacted by the properties of the Georgetown effluent. By providing
nitrification at the existing Georgetown facility, the DO sag curve downstream of the outfall will be mini-
mized and at the point ot discharge of eilher the Berry Creek or Mankin's Crossing facility the DO levels will
recover sufficiently to allow larger quantities of discharge at the 10/3/4 treatment level, while meeling the 5
mg/L minimum DO slandard for the San Gabrie! River Segment 1248. This operational change does not,
however, permanently relieve the City of Georgetown of the obligation to upgrade the existing WWTP.
Population and fiow projections for the basins that will contribute 1o this facility indicate that by the year
2030, flows to the plant will average approximately 2.5 MGD. This modification does, however, postpone
until some future date the capital expenditure necessary to provide additional nitrification capacity to the
2.5 MGD plant.

Vil.B Methodology
Vil.B.1 Determining Wasteload at each Sile
Vil.B.1.a Service Area Delineation

The service area served by each plant under each scenario is shown in Figures VIL3 - VIL6. In general, the
service area boundaries are drawn aiong major ridge lines in order to provide maximum benefit from the
available gravity flow within the overall area. The resull is a consolidation of various combinations of the

drainage areas described in Section [IL.A.

Drainage areas are labeled either numnerically or alphabetically. The numeric basins represent areas cur-
rently served with sewers or additions to major interceplors in adjacent basins. The alphabelically labeled

basins represent areas not currently serviced with majors interceptors, but rather seplic tanks or nothing at
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all. Three areas, the Southwestern Industrial District, Wood Ranch and the Far South, do not conform to

the above criteria and are named more by description than by any level of service.

For the numeric basins, consideration was given to the RVI| study houndary, called the urban area, which
was lo be compleied befare submission of this report. With no applicable final data at this time, the major
interceptors were reviewed for 2030 flows and sized accordingly, giving due credit to the existing lines

whenever possible.

For basins 3a, 3b, 5a, and 5b, the forks of the San Gabriel River are boundaries which divide the entire
basin into smaller sub-basins. As stated previously, these lines are additions to the City of Georgetown's

existing interceptors, called 3 and 5 in previous studies performed by Freese & Nichols.

VIl.B.1.b Wasleload Projections

As described in Section I1L.C, wasteload projections were based on a combination of residential and com-
mercial flows. Residential #lows were computed from population projections at 110 gal/cap/day. The Land
Use Intensity Map was used to determine the number of acres for commercial land use in each drainage
area. Richardson-Verdocrne, Inc. {RVI) assigned each intensity of land use a value for wastewater
production, expressed as gallons per acre per day. These values were used to calculate the average daily

cominercial wastewater flow in the designated basin.

Using the wasteload projections for each drainage area shown in Table VI.2, wasteload projections for
each service area were predicted for the years 1980, 2000, 2010, 2020 and 2030. For each treatiment
plant in each scenario the same calculations were done assuming that water conservation measures would
resultin a 15 percent reduction in wastewaler‘generalion. These data are shewn in tabular form accompa-

nying the description for each scenario.

The wastewater flow projections at each site were then used to determine the optimum construction
schedule for each plant. As a rule, WWTPs are designed for future expansion as replicate images of the
first construction phase. Also, the phasing of capacity increases at any one site should be between 10

and 20 years, in order to take advantage of economies of scale without overbuilding.

Because interceptors are not readily replaced to accommodate increased capacity, the major interceptors
were sized based on peak flows expecied in the year 2030. Average fiow, shown in Table VI1.2, is the av-
erage daily flow that would occur during the month of maximum flow. Peak flow is the maximum flow ex-
pected in any two-hour period. The peaking factors used for each basin range from 2.5 to 4, based on
basin size, interceptor length and magnitude of flow. Larger basins, longer lines and larger average flows

were assigned lower values.
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Table Vil.2
Georgetown Regional Wastewater Planning Study
Wastewater Flow Projections for a Single Georgetown
Regional Facility at Mankin's Crossing

Projected Wastewater Flow {MGD)
Basin Description 1990 2000 2010 2020 2030
0 |{Downtown (south) 0.378 0.568 0.825 0.916 1.132
1 North Fork San Gabriel 0.339 0.4586 0.666 0.794 0.962
2 Downtown (north) 0.334 0.410 0.610 0.743 1.149
3a {South Fork San Gabriel 0.000 0.031 0.050 0.063 0.082
3b {South Fork San Gabriel 0.138 0.203 0.288 0.394 0.499
Sa |Booly's Crossing 0.033 0.076 0.120 0.210 0.278
5b |Middle Fork San Gabriel 0.032 0.046 0.082 0.102 0.161
A |San Gabriel 0.039 0.070 0.126 0.162 0.220
B |Pecan Branch 0.178 0.266 0.362 0.471 0.626
B1 |Berry Creek 0.219 0.326 0.514 0.623 0.828
C |Dry Berry Creek 0.010 0.025 0.038 0.050 0.065
D |Mankin's Branch 0.000 0.017 0.G30 0.045 0.0690
D1 |North Mankin's Branch 0.014 0.021 0.036 0.049 0.075
E }Smith's Branch 0.033 0.069 0.145 0.304 0.460
F 1 - 35 South 0.076 0.148 0.284 0.373 0.483
W.R. |Wood Ranch 0.015 0.020 0.025 0.035 0.041
SWID }industrial District 0.100 0.175 0.230 0.300 0.353
F.S. |Westinghouse Road 0.075 0.100 0.150 0.195 0.230
A1 |East Weir 0.004 0.007 0.010 0.013 0.017
A2 |Middle Weir 0.010 0.015 0.020 0.025 0.035
A2a [West Weir ¢.009 0.015 0.020 0.026 0.034
A3 |East Fork San Gabriel 0.012 0.020 0.025 0.035 0.045
2.048 3.084 4.657 5.928 7.835
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For each scenario the average and peak flows used to determine the size of each interceptor are
presented, together with the source of the flows (population base or contributing interceptor). Where
flows are cumulative, a prime (') designation is used to show that sizing is based on cumulative flows rather

than on the flow per basin used elsewhere.
Vil.B.2 Evaluation and Sizing of Collection Systems
VH.B.2.a Gravily Sewers

In order to utilize existing topographical conditions and to reduce operation and maintenance costs, grav-
ity sewer collection lines were used wherever possible. Gravity lines are normally used if sufficient slope is

available to provide the correct fiow characteristics for the projecled flows.

In some instances the slape required to attain these characteristics is achieved through deep installation.
Occasionally, no actual capital cost savings over pressurized lines is realized because of the depth re-

quired to oblain the correct line slopes.
VIL.B.2.b Force Mains/Lift Stations

Force mains are normaily required to convey flows from lift stations to the required point of delivery. In
general, they are much smaller than gravity lines and are installed at shallow depths. Therefore, the cost of
a force main can often be approximately the same or less than the cost of a gravity line. The only signifi-
cant difference in caost between a lift station and a force main lies in the capital expenditure and operation
and maintenance costs, which can average as much as $75/day per lift station. This difference is due to

increased energy consumgtion and equipment mainlenance of lift stations.

VIl.B.2.c Sizing of Lines

Sanitary sewers are designed as open channels, with wastewaler flowing downstream in the pipe under
the force of gravity. Assuming a uniform, steady, open channel flew. Manning's equalion applies:

Q=149 4 RZ/SS%
n

[Vit-1]
where: Q = quantity of flow in cubic feet per second

= caefficient of roughness (commonly adopled value for sewer design is 0.013)

= cross-sectional area of flow in square feet

slope of the hydraulic gradient in teet per foot

D w >» 3>
Il

= hydraulic radius in feet {cross-sectional area divided by the wetted perimeter)
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Assuming a hydraulic grade and calculating the design flows as described above, the line is sized accord-

ingly using Manning's equation and solving for the diameter (D):

%
D=(E.16 Q N]] [Vil-2]
S @

The hydraulic gradient slopes far the proposed lines were calculated based on topographic information
taken from U.S. Geological Survey maps. For calculation purposes, the pipes were assumed to be flowing

full with Manning's n value equal 1o 0.013.
Vil.B.3 Estimating Capltal Costs
Vil.B.3.a Wastewater Treatment Plants

The capital costs of building the WWTPs were calculated using the data shown in Figure VIL.7. Because
costs do not increase as a linear function of plant size, empirical data were used to construct cost esti-
mates. It is evident that a linear relationship exists between logarithmic increases in plant size and loga-

rithmic increases in coslts. Different cost curves are also obtained for different treatment levels.

The capital costs derived from Figure VII.7 are based on 1986 data. For the purposes of this report, 4 per-
cent inflation has been used to adjusl the figures to 1990 dollars. In addition to the capital cost of con-

structing each WWTP, the following eslimates have been included:
+ engineering fees based on ASCE General Engineering Service Fee Curves;
+ land cosls based on $5,000 per acre;
« surveying and staking fees based on 3 percent of construction costs;
« legal and agministrative fees based on 2.5 percent of construclion costs;
+ permitting expenses and other fees based on 2 percent of construction costs;
+ contingencies based on 10 percent of construction costs.

Based on these assumptions, estimales were derived for each phase of each project in 1990 dollars.
These data were tabulated for each scenario. Assurning an interest rate of 10 percent and a pay-out pe-
riod of 25 years, the capitat costs were converted to annual costs. Assuming an annual discount rate of 5

percent, the costs incurred in each year for each scenario were then converted lo 1990 dollars. The
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graphs show the cumulative costs incurred for each scenario for the total pay-out period, which extents to

2050 in most cases.

VI.B.3.b Collection System

A caomplete interceptor system for each scenario has been outlined. Wherever possible, the lines follow
the existing interceptor fayout. However, it is assumed that, because of the age of many of these lines, all
of them will have 1o be replaced within the planning horizon. No attempt has been made to determine

when the construction costs for each of these interceplors will be incurred.
The capital cost, by interceptor, for construction of the wastewater collection systems include:

« capital expenditures for lift stations and line excavation cut o a maximum depth of 8 feet and lined

with a trench safety system;

+ manholes focated every 250 feet (4 feet diameter manholes for pipe diameters less than 21

inches and 6 feet for pipe diameters 21 inches or greater).
Cost do not include operation and maintenance or power.

As in the case of the cost estimales for the WWTPs, the total cost of each collection system was amorlized
over 25 years at a 10 percent annual rate of interest, discounted at 5 percent per year to 1990 dollars.
However, because no attempt was made to determine when each intercepior would be constructed (or
replaced), construction costs refiect those that would be incurred if all of the lines were built in 1990. This

has the effect of inflating the cost estimates as compared with the WWTPs.
ViI.C Resulls

VII.C.1 One Plant Scenario

VII.C.1.a Wastewater Treatment Plants

Phasing of Facility Construction

Figure VII.8 shows the lotal daily wastewaler genaration predicied for the Georgetown area until 2030,
using the data shown in Table VIL.2. it is anticipated that growth in the service area would increase from 2.1
MGD in 1990 to 7.8 MGD in 2030. Also shown are the predicted results if a rigorous water conservation
program were implemented. Assuming a 15 percent reduction in wastewater generation, the total flows in
2030 would be reduced to 6.7 MGD (Table ViI.3 and Figure VI1.8).
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Table Vii.3

Georgetown Regional Wastewater Planning Study
Wastewater Flow Projections for a Single Georgetown
Regional Facility at Mankin's Crossing With 15% Water Conservation

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 Downtown (south) 0.321 0.483 0.701 0.779 0.962

1 North Fork San Gabriel 0.288 0.388 0.566 0.675 0.818
2 Downtown (north) 0.284 0.349 0.519 0.632 0.977
3a |[South Fork San Gabriel 0.000 0.026 0.043 0.054 0.070
3b | South Fork San Gabriel 0.117 0.173 0.248 0.335 0.424
5a |Booty's Crossing 0.028 0.065 0.102 0.179 0.236
5b [Middle Fork San Gabriel 0.027 0.039 0.070 0.087 0.137
A |San Gabriel 0.033 0.060 0.107 0.138 0.187
B |Pecan Branch 0.151 0.226 0.308 0.400 0.532
B1 |Berry Creek 0.186 0.277 0.437 0.530 0.704
C |Dry Bemry Creek 0.009 0.021 0.032 0.043 0.055
D |Mankin's Branch 0.000 0.014 0.026 0.038 0.051
D1 [North Mankin's Branch 0.012 0.018 0.031 0.042 0.064
E 1Smith's Branch 0.028 0.059 0.123 0.258 0.391
F | - 35 South 0.065 0.126 0.241 0.317 0.411
W.R. |Wood Ranch 0.013 D.017 0.021 0.030 0.035
SWID |iIndustrial District 0.085 0.149 0.186 0.255 0.300
F.S. |Weslinghouse Road 0.064 0.085 0.128 0.166 0.196
A1 |East Weir 0.003 0.006 0.009 0.011 0.014
A2 |Middle Weir 0.009 0.013 0.017 0.022 0.030
AZa |[West Weir 0.008 0.013 0.017 0.022 0.029
A3 |East Fork San Gabriel 0.010 0.017 0.021 0.030 0.038
1.741 2.624 3.961 5.043 6.660
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tn the single treatment plant scenario, all of this flow would be accommodated by one large treaiment facil-
ity at Mankin's Crossing. The existing Georgetown trealment plant would be abandoned. Figure VIL.9
shows a possible construction scenario that results in a total treatment capacity at Mankin's Crossing of 8
MGD by the year 2030. Construclion would take place in thréee phases, starting with a 4 MGD plant in
1990. Table VII.2 shows that a plant of this size would accommodate all of the predicted growth in the
study area until 2010. Al this time, additional capacity would be required. The addition of another 2 MGD
of capacity would extend the life of the plant until 2020. At that time another 2 MGD would be needed to

fulfill the requirements of the planning period.

In Table VI1.3 and Figure VI.10, similar estimates are made for wasteload predictions under conditions of
15 percent water conservation. An initial 3 MGD plant would be adequate until the year 2005. The addi-
tion of another 2 MGD of capacity at this time would extend the life of the plant until 2020. in 2020 another
2 MGD of additionat capacitly would be required to meel the demands predicted tor 2030.

Cos! Estimates

Table Vii.4 shows the cost estimates for a single plant at Mankin's Crossing with and without walter conser-
vation. Based on the waler quality modeling data, a higher, 5/2/6 treatment level is necessary. From the
data in Figure VIL7, a 4 MGD plant at this treatment level would cost $14.66 million for a total cost of $18.26
million. With water conservation, a 3 MGD plant is proposed al a total cost of $14.17 million. Each 2 MGD

increase in capacity would cost $7.97 million for a total cost (in 1990 doliars) of $9.92 million.

These capital costs were then amontized over 25 years at 10 percent interest. A 5 percent discount rate
was then applied to each annual payment and the cumulative cosls determined. These estimales are
shown in Figure VII.11. The result is a total cost of $39.60 million without water conservation and $34.63

with conservalion.

Vil.C.1.h Wastewater Collection Systems

With one plant located al Mankin's Crossing, \he majority of the collection system will depend on gravity
flow. Highway 29 represents the division of flows coming in from the north and south, with the exclusion
of basin 0 which flows by gravily toward the existing plant, north of Highway 29 (see Figure Vil.12 and
Table VIL.5).

Contributing Flow h of Highway 2

Since 1985, basins 3a and 3b have been diverted to the Smith Branch interceplor, F', and will continue

under all scenarios. As the Southwestern Industrial District develops, force mains to basins 3b and F will
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Figure VII.9
Georgetown Regional Wastewater Planning Study
Possibie Build-out Demand and Capacity Relationship for
a Single Georgetown Regional Facility at Mankin's Crossing
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Figure VIi.10
Georgetown Regional Wastewater Planning Study
Possible Buitd-out Demand and Capacity Relationship for a Single
Geoargetown Regional Facility at Mankin's Crossing With 15% Water Conservation
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Propesad Mankin's Cressing Faclllty Without Water Conservation:

Table Vil4
Estimated Cost of Single Regional Facility at Mankin's Crossing
With and Without Water Conservation (1880 Through 2030; &/

Tota! Cest (8§ Million)
Function 16890 1895 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/ 14.662 7.966 7.966
2. Engineenrng ¢/ 1.026 0.558 ¢.558
3. Land g/ 0.001 0.000 0.000
4. Surveying and Staking e/ C.440 0.239 £.238
5. legal and Adminstration ¥/ £.367 0.198 0.189
€. Permitting and Fees g/ 0.293 0.158 0.158
7. _Contingencies h/ 1.466 0.797 0.787
[Total 18.255 0.000 0.000 0.000 9.818 0.000 8.018 0.000 0.000
Proposed Mankin's Crossing Facllity With 15% Water Conservation:
Total Cost (§ Million)
Function 1980 1985 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/ 11.384 7.866 7.866
2. Engineering ¢/ 0.787 0.558 0.558
3. lLand o/ 0.001 0.000 0.000
4. Surveying and Staking e/ 0.342 0.238 0.239
5. Legal and Adminstration f/ 0.285 0.19% 0.198
§. Permitting and Fees g/ 0.228 0.158 0.158
7. Contingenciss h/ 1.138 0.797 0.797
{Total i4.174 0.000 0.000 8918 0.000 0.000 8.918 G.000 0.000

a/ All costs assume 1980 deollars (0% annual inflation).
b/ Cemputed from Capital Cost Curves (Figure ViL.7).

¢/ Based oh ASCE General Engineering Service Fee Curves.
d/ Based on current estimated cost of §5,000/acre.

/ Based on 2% of construction cost.

{/ Based on 2.5% of construction cost

o/ Based on 2% of construction cost.

h/ Based on 10% of construction cost.




Figure VIil.11
Georgetown Regional Wastewater Planning Study
Cumulative Treatment Cost for Single Regional Facility at Mankin's
Crossing With and Without 15% Water Conservation
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Table VIL.&

Flows Used to Dstermine Plpe Sizing in Collection Systems
Single Plant Development Scenario

2030 Pop. Contributing Total Average Peak Flow
Interceplor Served Areas Daily Flows (MGD} {MGD)
Mankin's Crossing WWTP

Al 151 16,610 66,440
A" A+ A2 + A2a 5,675,585 13,938,963
A2’ A2 + Ala 68,310 273,240
A2 314 34,540 138,160
Ala 307 33,770 135,080
A A+A3+C+B+B1 5,507,275 13,768,188

A 2N + 2W + 2E + 0 +
219780 3,941,741 9,854,353
A3 412 45,320 181,280
B B+B1+C 1,520,214 4,560,642
B 5,446 626,290 2,505,160
By o] 803,924 3,575,696
B1 7,207 828,805 3,315,220
C 65,119 260,476
o’ D1 +D 2,771,321 6,928,303
D 541 D+FS 289,489 1,157,95
s 229,979 919,916
D1 682 D1 + D1 2,481,832 6,204,580
D1 E+F+8WID+3a+3b 2,406,812 6,017,030
E 3,831 459,720 1,838,880
F 4,387 F + SWiD(East) 924,431 3,697,724
F 3b' + F 1,947,092 5,841,276
(.5)SWID(East) 441,861 1,767,444
0 10,280 1,131,800 3,395,700
3a 748 82,280 329,120
ab 4,632 498,520 1,994,080
b’ 3a + 3b + (.5)SWID(East) 1,022,661 3,067,983
(.5)SWID(West) 441,861 1,767,444
2W (.33)2 + 0 1,514,737 4,544,211
2E (.33)2 382,837 1,631,348
2N {(.33)2 + 1" 1,824,387 5,473
1" 1+ 5a + 5b+WR 1,441,550 4,324,650
1! {.66)1 + 5a 022,147 3,688,586
5a 2,524 277,640 1,110,560
5h 1,463 5b + WR 201,860 807,840
W.R. 373 41,030 164,120
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divert these flows into the Smith Branch interceptor as well. Basin E gravily flows into the eastern end ol
the Smith Branch interceptor, and here, a lift station and torce main will pump the cumulative flows into
basin D1, where gravity flow is achieved past the westem ridge line. The Far South basin, which is a com-
binaticn of force mains and gravity lines, will be pumped into the southwest end of basin D which gravity
flows and converges with basin D1. The cumulative flows from basins D and D1 gravity flow into the

Mankin's Crossing wastewater treatment plant through the line called D'

ntributing f North of Highway 2

To the west, flows contributing to line A east of the existing treatment plant include Wood Ranch into 5b,
5a and 1 into 1' (which parallels an existing 10" interceptor) and 1' and 5b into 1" (which parallels an exist-
ing 12" interceptor). Line 1" contributes to 2N (2 North), which paraliels the same 12" interceptor as 17,
and line 0 coniributes to 2W (2 West). Lines 0 and 2W parallel an existing 10" interceptor, which leads to
the existing treatment plant. Lines 2N and 2E (2 East) lead to the existing treatment plant as well. Line A

is the main interceptor leading to the Mankin's Crossing wastewaler treatment plant.

Lines B1 and C converge lo form line B1'. Lines B1' and B converge fo form line B'. Lines B' and A3 con-
verge with line A to form line A'. Lines A2a and A2 converge to form line A2', which combines with line A'

to form line A". Lines A1 and A" gravity tlow into the Mankin's Crossing wastewater treatment plant.
VvH.C.2 Two Plant Scenario

VIl.C.2.a Wastewater Treatment Plants
Phasing of Facililies

in the two plant scenario the existing Georgetown plant is retained at its present capacity. However, ils
service area is reduced such that it will meet the demands of this area predicted for 2030. This has the ef-
fect of saving costs in two ways. First, the collection systems do not have to be moditied once a decision
is made as 1o which drainage areas are 10 be served by each plant. Second, the plant is currently under
TWC mandate to upgrade treatment levels for al! flows greater than 1.8 MGD. In order to retain its current
ievel of operation, a higher level of treatment is required. Under this, and subsequent scenarios, the
treatment capacity would be reduced (o 1.7 MGD until 2015, and major improvements to the plant could

be delayed, as described in Section VILA.2.

A second, larger plant would be built at Mankin's Crossing. A 2 MGD plant built in 1990 would provide
enough capacity until 2005. The addition of another 2 MGD of capacity at this time (plus an upgrade at the
Georgetown plant in 2015) would extend the life of the plant until 2020. At this time an additional 1.5 MGD
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would be needed to extend the lile of the plant untii 2030. In Figure VI.13 the flow capacities of each

plant are superimposed on flow projections, demonstrating how the demand at each site would be met.

In Table VII.6 the drainage areas served by each plant are shown. In order to reduce the service area of
the exisiing plant so that its capacily is adequate until the year 2030, some of its current drainage areas are
diverted to Mankin's Crossing. Because State Highway 29 lies along a major ridge, the best way to
achieve this is to divert all flows south of the highway to Mankin's Crossing. This leaves drainage areas 1,
2, 5a, 5b and the Woeds Ranch in the Georgelown service area. In addition to serving all areas south of
State Highway 29 (areas 0, 3a, 3b, SWID, E, F, F.S., D, and D1), the Mankin's Crossing plant would serve
the Bemry Creek watershed (areas B, B1 and C), Weir (A1, A2, A2a and A3) and drainage area A.

The same calculations were performed under conditions of 15 percent water conservation. Table VII.7
shows how wastewaler generalion would be reduced under this scenario. By 2030 lotal flows to the
Georgetown plant would be reduced 1o 2.2 MGD, and to the Mankin's Crossing plant to 4.5 MGD. As a re-
sult, upgrading the Georgetown plant could be delayed further, 1o 2020, and the Mankin's Crossing plant
could be built in three, smailer increments. Starting with a 1.5 MGD plant in 1930, Mankin's Crossing
would not have o be increased to 3 MGD until the year 2000. The addition of another 1.5 MGD of capacity
in the year 2015 would provide enough capacity until 2030 {Figure Vil.14).

Cosl Eslimates

The two plant scenario assumes that the existing Georgetown treatment plant will be upgraded in 2015
without water conservation and in 2020 with conservation. This is estimated to cost a total of $1.26 million.
A second facility is built at Mankin's Crossing at a treatment level of 10/2/6. A 2 MGD plant would cost a to-
tal of $6.08 million (approximately the same as a 10/3/4 plant) and a 1.5 MGD plant {under conditions of 15
percent water conservation) would cost a total of $4.75 million, the initial phases proposed in 1990 under
the two plant scenarios. Each additional 1.5 MGD increase in capacity is also estimated at $4.75 million
(Tables VII.8 and VI1.9).

Each set of figures for capital outlay was amortized over 25 years at 10 percent interest, and the total ex-
pense for each year was then converted to present value using a 5 percent discount rate. The cumulative
cost for each scenario is shown in Figure VIL.15. Without water conservation this amounts to a total of

$17.06 million and with conservation to $15.24 million.
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Table VII.6
Georgetown Regional Wastewater Planning Study
Wastewaler Flow Projections for a City of Georgetown
and Mankin's Crossing Plants

Basins Contributing to Existing City of Georgetown Facility:

Projected Waslewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.339 0.456 0.666 0.794 0.662

2 |Downtown {narth) 0.334 0.410 0.610 0.743 1.149
5a [Booty's Crossing 0.033 0.076 0.120 0.210 0.278
5b ([Middle Fork San Gabriel 0.032 0.046 0.082 0.102 0.161
W.R. |Wood Ranch 0.015 0.020 0.025 0.035 0.041
0.753 1.008 1.503 1.884 2.501

Basins Conlributing to a Mankin's Crossing Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 |Downtown (south) 0.378 0.568 0.825 0.916 1.132
3a |South Fork San Gabriel 0.000 0.031 0.050 0.063 0.082
3b |South Fork San Gabrie! 0.138 0.203 0.289 0.394 0.499
A |San Gabiriel 0.039 0.070 0.126 0.162 0.220
B |Pecan Branch 0.178 0.266 0.362 0.471 0.626
B1 |Berry Creek 0.219 0.326 0.514 0.623 0.828
C |Dry Berry Creek 0.010 0.025 0.038 0.050 0.065
D Mankin's Branch 0.000 0.017 G.030 0.045 0.060
D1 [North Mankin's Branch 0.014 0.021 0.036 0.049 0.075
E {Smith's Branch 0.033 0.069 0.145 0.304 0.460
F ]1-35 South 0.076 0.148 0.284 0.373 0.483

SWID {Industrial District 0.100 0.175 0.230 0.300 0.353

F.S. Weslinghouse Road 0.075 0.100 0.150 0.185 0.230
Al |East Weir 0.004 0.007 0.010 0.013 a.017
A2 |Middle Weir 0.010 0.0t5 ¢.020 0.025 0.035

A2a [West Weir ¢.009 0.015 0.020 0.026 0.034
A3 |East Fork San Gabriel 0.012 0.020 0.025 0.035 0.045

1.295 2.076 3.154 4.044 5.244

Tota! Required Treatment Capacity:

Projecled Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

All | Total Wastewater Flow 2.048 3.084 4.657 5.928 7.835
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Table VIL.7
Georgelown Regional Waslewater Planning Study
Wastewater Flow Projections for a City of Georgetown
and Mankin's Crossing Plants With 15% Water Conservation

Basins Contributing to Exisiing City of Georgetown Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.288 0.388 0.566 0.675 0.818

2 Downtown (north) 0.284 0.349 0.519 0.632 0.977
Ha |Booty's Crossing 0.028 0.065 0.102 0.179 0.236
5b [|Middle Fork San Gabriel 0.027 0.035 0.070 0.087 0.137
W.R. |Wood Ranch 0.013 0.017 0.021 0.030 (.035
0.640 0.858 1.278 1.603 2.202

Basins Contributing to a Mankin's Crossing Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 Downtown (south) 0.321 0.483 0.701 0.779 0.962
3a |South Fork San Gabiiel 0.000 0.026 0.043 0.054 0.070
3b |South Fork San Gabriel 0.117 0.173 0.246 0.335 0.424
A |San Gabriel 0.033 0.060 0.107 0.138 0.187
B Pecan Branch 0.151 0.226 0.308 0.400 0.532
B1 |Berry Creek 0.186 0.277 0.437 0.530 0.704
C |Dry Berry Creek 0.009 p.021 0.032 0.043 0.055
D |Mankin's Branch 0.000 0.014 0.026 0.038 0.051
D1 |North Mankin's Branch 0.012 0.018 0.031 0.042 0.064
E Smith's Branch 0.028 0.059 0.123 0.258 0.391
F | - 35 South 0.065 0.126 0.241 0.317 0.411

SWID } Industrial District 0.085 0.149 0.196 0.255 0.300

F.S. |Westinghouse Road 0.064 0.085 0.128 0.166 0.196
Al |East Weir 0.003 0.006 0.009 0.011 0.014
A2 [Middle Weir 0.009 0.013 0.017 0.021 0.030

A2a |Waest Weir 0.008 0.013 0.017 0.022 0.029
A3 |East Fork San Gabriel 0.010 0.017 0.021 0.030 0.038

1.101 1.766 2.683 3.439 4.457

Total Required Treatment Capacily:

Projecled Wastewaler Flow (MGD)

Basin Descriplion 1890 2000 2010 2020 2030

All | Tolal Wastewaler Flow 1.741 2.624 3.961 5.042 6.660
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Table VII.8
Estimated Cost of City of Georgetown and Mankin's Crossing
Wastswater Treatment Plants Without Water Conservation (1990 Through 2030} &/

Existing Georgatown Facllity:

ET-HA

Total Cost (§ Miliion)
Function 1950 1895 2600 2005 2010 2015 i 2020 2025 2030
1. Construction Cost b/ 1.000
2. Engineering ©f 0.081
3. Land d/ 0.000
4. Surveying and Staking e/ £.030
5. Legal and Adminstration f/ 0.025
€. Permitting and Fees g/ 0.6020
7. _Contingencies h/ 0.10¢
|Total 0.000 0.000 0.000 6.000 ¢.000 1.256 0.000 0.000 0.000
Proposed Mankin's Creossing Faclllty:
Tolal Cost (§ Million)
Function 1980 1285 2000 2005 2010 2015 | 2020 2025 2030
1. Constuction Cost b/ 4.880 4.880 3.786
2. Enginsaring ¢/ 0.344 0.344 0.267
3. Landd/ 0.001 0.001 0.001
4. Surveying and Staking &/ 0.146 0.146 0.114
5. Legal and Adminstration t/ 0.122 0.122 0.095
&. PFermitting and Fees g/ 0.088 0.088 0.076
7. Contingencies h’ 0.488 0.488 0.378
{Total €079 0.000 0.000 6.079 0.000 0.000 4.716 0.000 0.000
Total Projected Expenditures Without Water Conservation:
Total Cost {§ Million
1980 1895 2000 2005 2010 2015 2020 2025 2030
[Total Cost 6.078 0.000 £.000 6.079 0.000 1.256 4.716 0.000 0.000

a’/ Al costs assume 1990 dollars {0% annual infiation).
b/ Computed from Capital Cost Curves {Figure Vil.7).

¢/ Basedon ASCE General Engineering Service Fee Curves.
d/ Based on current estimated cost of $5,000/acre.

e/ Based on 3% of construction cost.

{/ Based oh 2.5% of construction cost.

g/ Basad on 2% of construction cost.

h/ Based on 10% of construction cost.



YE-HA

Existing Georgstown

Wastewater Treatment Plants With 15% Water Consarvation {1980 Through 2030)

Faclllty:

Table VI1.9
Estimated Cost of City of Georgetown and Mankin's Crossing

Total Cost (& Million)

Function 1990 18856 2000 2005 2010 2015 | 2020 2025 2030
1. Constuction Cost b/ 3.000
2. Engineering ¢/ 0.0B1
3. Land d/ 0.000
4. Surveying and Staking e/ 0.030
5. Lepal and Adminstration {/ ¢.c25
6. Permitting and Fees g/ 0.020
7. Contingencies h/ 0.100
{Total 0.000 £.000 0.000D 0.000 D0.0C00 c.ooo 1.2586 0.000 0.000
Preposed Mankin's Cressing Facllity:
Total Cost ($ Million)
Function 1980 1985 | 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/ 3.786 3.786 3.7886
2. Engineering ¢/ 0.295 0.273 0.273
3. Landd/ 0.001 6.000 6.000
4. Surveying and Staking e/ 0.114 0.114 0.114
5. Legal and Adminstration {/ 0.095 0.085 0.085
6. Permitting and Fees g/ 0.076 0.076 0.076
7. _Contingsncies_h’ 0.378 0.379 £.379
| Total 4.745 0.000 4.721 0.000 0.000 4,721 0.000 0.000 0.000
Total Projected Expendlures With 15% Water Conservation:
Total Cos! (§ Miliion)
1880 1985 2000 2005 2010 2015 2020 2025 2030
[Tota Cost 4.745 c.000 4.721 £.000 £.000 4.721 1.256 0.000 0.000

ar
b/
o/
d/

17

g/
h/

All costs assume 1990 doliars (0% annual inflation).
Computed from Capital Cost Curves (Figure VIL7).
Based on ASCE General Engineaening Service Fee Curves.
Based on current astimated cost of $5,000/acre.
Based on 2% of construction cost.
Based on 2.5% of construction cost.
Based on 2% of construction cost.

Based on 10% of construction

cosl.




Ge-lIA

Figure VIL.15
Georgetown Regional Wastewater Planning Study
Cumulative Treatment Cost for City of Georgetown and Mankin's
Crossing Plants With and Without 15% Water Conservation
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Vil.C.2.b Wastewater Collection Systems

As with the one plant scenario, the two plant collection system will rely heavily on gravity flow. Highway 29
represents the division of flows coming in from the north and south. The existing plant is kept at 2.5 MGD

by diverting basin O to the Mankin's Crossing plant {see Figure VII.16 and Table Vii.10).
Contribuling Flows South of Highway 29

Flows from basins 3a and 3b are diverted to the existing 12" Smith Branch interceptor, F', through the
force main 3b'. As the Southwestern Industrial District develops, force mains leading to basins 3b and F

will divert SWID flows into the Smith Branch interceptor as well.

Basin £ gravily flows into the eastern end of the Smith Branch interceptor, and here, a lift station and force
main will pump the cumulative Hows into basin D1, where gravity flow is achieved past the western ridge
line. Flows from basin 0, through a series of gravity sewers and force mains, will also be diverted to basin

D1 through the force main 0.

A combination of force mains and gravity lines will pump sewage from the Far South basin into the south-
west end of basin D, which gravity flows and converges with basin D1. The cumulative flows from basins D

and D1 gravity tlow into the Mankin's Crossing wastewater treatment plant through the line called D'

Contributing Flows Norih ot Highway 29

To the west, flows conlributing to the existing treatment plant include Woed Ranch into 5b, 5a and 1 into
1" {which parallels an existing 10" interceptor) and 1' and 5b into 1" (which parallels an existing 12" inter-
ceptor). Line 17 contributes 1o 2N (2 North), which parallels the same 12" interceptor as 1" and leads 1o

the existing treatment plant. Lines 2& (2 East) and 2W (2 West) lead to the existing treatment plant as well.

Lines B1 and C converge to form line B1'. Lines B1' and B converge to form line B'. Lines A and A3 con-
verge with line B' to form line A'. Lines A1 and A" gravity flow into the Mankin's Crossing wastewater treat-

ment plant.
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Table VII.10

Flows Used to Determine Pipe Sizing In Collection Systems

2 Plant Development Scenario

2030 Pop. Contributing Total Average Peak Flow
Interceptor Served Areas Daily Flows (MGD) {(MGLD)

Mankin's Crossing WWTP

At 151 16,610 66,440

A" A+ A2 + A2a 1,853,624 5,560,872

A2 A2 + AZa 68,310 273,240

A2 314 34,540 138,160

A2a ao07 33,770 135,080

A A+A3+C+B+B1 1,785,314 5,365,042

A 1,998 219,780 879,120

A3 412 45,320 181,280

B’ B+B1+C 1,520,214 4,560,642

B 5,446 626,290 2,505,160

B1' Bi +C 893,924 3,575,696

B1 7,207 828,805 3,315,220

G 65,119 260,476

D' D1 +D 3,903,221 9,758,053

D 541 D+FS 289,489 1,157,95

s 229,979 919,916

D1 682 D1' + 0" + D1 3,613,732 9,034,330

D1’ 3b + E + F + SWID(East) 2,406,812 7,220,436

E 3,831 459,720 1,838,880

F 4,387 F + SWID(East) 924,431 3,697,724

F' 3b' + F 1,947,092 5,841,278

(.5)SWID(East) 441,861 1,767,444

o' 10,290 1,131,900 3,395,700

0 West 565,950 2,263,800

0 East 565,950 2,263,800

3a 748 82,280 329,120

3b 4,532 498,520 1,994,080

ap' 3a + 3b + (.5)SWID(East) 1,022,661 3,067,983

(.5)SWID(Wast) 441,861 1,767,444

Georgetown WWTP

2W (.33)2 382,837 1,531,348

2E (.33)2 382,837 1,531,348

2N (.33)2 + 1" 1,824,387 5,473

1" 1 + 5a + 5b + WR 1,441,550 4,324,650

1! {.66)1 + Ba 922,147 3,688,586

S5a 2,524 277,640 1,110,560

5b 1,463 5b + WR 201,960 807,840

W.R. 373 41,030 164,120

1 B,745 317,444 1,269,776
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VI.C.3 Three Plant Scenario

VII.C.3.a Wastewater Treatment Plants
ing of iliti

The three piant scenario assumes that an additional plant would be built at Berry Creek. The existing
Georgetown plant would serve the same areas as those described in the previous scenario, with an up-

grade in 2015 without water conservation measures, and in 2020 with water conservation.

A plant at Berry Creek would serve the Berry Creek watershed (drainage areas B, B1 and C) plus drainage
area A. This results in total wastewaler flows to this plant of 1.7 MGD by 2030 without water conservation
and 1.5 MGD with conservation (Tables VIL.11 and VI1.12). The remaining basins would be served by
Mankin's Crossing. Figure Vi1.17 shows the total capacity served by each plant under a no conservation
scenario. In Figure Vil.18 the overall reduction in flows as a result of conservation is shown. These figures

also show the requisite plant capacities for each scenario.

Without water conservation a 1 MGD plant at Berry Creek built in 1990 would have to be increased to 2
MGD in 2015. At Mankin's Crossing a 1.5 MGD plant could be built in 1980 and increased to 3.5 MGD in
2005. With water conservalion, the Berry Creek plant could be built in two 0.75 MGD increments, in 1990
and 2010. This would provide adequate capacity for the whole of the planning period. At Mankin's
Crossing only two 1.5 MGD components would be required, one in 1990 and the other in 2010.

Eslim

In the three plant scenario the cagital costs in 1990 are the first phases of an additional plant at both
Mankin's Crossing and Berry Creek, both at a treatment level of 10/3/4. A 1 MGD plant at Berry Creek is
estimated to cost a total of $3.32 million and a 1.5 MGD plant at Mankin's Crossing would cost $4.75 mil-
tion. By 2005 additional capacity would be required at Mankin's Crossing al a cost of $6.11 million. In
2015 the existing Georgetown plant would be upgraded at a cost of 1.26 million and an additional 1 MGD
of capacity would be added at Berry Creek at a cost of $3.32 million (Table VI.13).

Using a scenario in which water conservation results in a 15 percent reduction in wastewater flows, the ini-
tial phase would be reduced 1o a cost of $2.57 million at Berry Creek with a similar expenditure in 2010.
Additional capacity would also be required at Mankin's Crossing in 2010 at a cost of $4.74 million. Im-

provements io the Georgetown plant would cost $1.26 million in 2020 (Table VII.14).

The capital costs amortized over 25 years at 10 percent interest were summed for each year. Usinga 5

percent discount rate, annual expenditures were converted to present value. The cumulative costs are
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Table VII.11
Georgetown Regional Wastewater Planning Study
Wastewater Flow Projections for a City of Georgetown,
Berry Creek, and Mankin's Crossing Plants

Basins Contributing to Existing City of Georgetown Facility:

Projected Wastewater Flow (MGD)
Basin Descriplion 1890 2000 2010 2020 2030
1 North Fork San Gabriel 0.339 0.456 0.666 0.794 0.962
2 Downtown (north) 0.334 0.410 0.610 0.743 1.149
5a |Booty's Crossing 0.038 0.076 0.120 0.210 0.278
5b |Middle Fork San Gabriel 0.032 0.046 0.082 0.102 0.161
W.R. [Wood Ranch 0.015 0.020 0.025 0.035 0.041
0.753 1.008 1.503 1.884 2.591

Basins Contributing to a Berry Creek Facility:

Projected Wastewaler Flow {MGD
Basin Descriplion 1990 2000 2010 2020 2030
A |San Gabnel 0.039 0.070 0.126 0.162 0.220
B |Pecan Branch 0.178 0.266 0.362 0.471 0.626
B1 |Berry Creek 0.219 0.328 0.514 0.623 0.828
C | Dry Bemry Creek 0.010 0.025 0.038 0.050 0.065
0.446 0.687 1.040 1.306 1.739

Basins Coniributing to a Mankin's Crossing Facility:

Projected Wastewater Flow (MGD}
Basin Description 1990 2000 2010 2020 2030
0 [|Downtown (south) 0.378 0.568 0.875 0.916 1.132
3a |South Fork San Gabriel 0.000 0.031 0.050 0.063 0.082
3b | South Fork San Gabriel 0.138 0.203 0.289 0.394 0.499
D [Mankin's Branch 0.000 0.017 0.030 0.045 0.060
D1 }North Mankin's Branch 0.014 0.021 0.036 0.049 0.075
E |Smith’'s Branch 0.033 0.069 0.145 0.304 0.460
F |1-35South 0.076 0.148 0.284 0.373 0.483
SWID | Industrial District 0.100 0.175 0.230 0.300 0.353
F.S. |Weslinghouse Road 0.075 0.100 0.150 0.195 0.230
A1l |East Weir 0.004 0.007 0.010 0.013 0.017
A2 | Middle Weir 0.010 0.015 0.020 0.025 0.035
A2a |Wesl Weir 0.009 0.015 0.020 0.026 0.034
A3 |{East Fork San Gabriel 0.012 0.020 0.025 0.035 0.045
0.849 1.389 2.114 2.738 3.505

Total Required Treatment Capacity:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

All  1Total Wastewater Flow 2.048 3.084 4,657 5.928 7.835
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Basins Contributing to Existing City of Georgetown Facility:

Table VII.12

Georgetown Regional Wastewater Planning Study
Wastewaler Flow Projections far a City of Georgetown, Berry Creek,

and Mankin's Crossing Plants With 15% Water Conservation

Projected Waslewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.288 0.388 0.566 0.675 0.818
2  |Downtown (north) 0.284 0.349 0.519 0.632 0.977
ba |Booty's Crossing 0.028 0.065 0.102 0.179 0.236
5b |Middle Fork San Gabriel 0.027 0.039 0.070 0.087 0.137
W.R. |Wood Ranch 0.013 0.017 0.021 0.030 0.035
0.640 0.858 1.278 1.603 2.202

Basins Contributing to a Berry Creek Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
A |San Gabriel 0.033 0.060 0.107 0.138 0.187
B |Pecan Branch 0.151 0.226 0.308 0.400 0.532
81 |{Berry Creek 0.186 0.277 0.437 0.530 0.704
C | Dry Bemy Creek 0.009 0.021 0.032 0.043 0.055
0.379 0.584 0.884 1.111 1.478

Basins Contributing to a Mankin's Crossing Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 |Downtown (south) 0.321 0.483 0.700 0.779 0.962
3a |South Fork San Gabriel 0.000 0.026 0.043 0.054 0.070

3b |South Fork San Gabriel 0.117 0.173 0.246 0.335 0.424
D |Mankin's Branch 0.000 0.014 0.026 0.038 0.051
D1 [North Mankin's Branch 0.012 0.018 0.031 0.042 0.064
E |Smith's Branch 0.028 0.059 0.123 0.258 0.391
F |I- 35 South 0.065 0.126 0.241 0.317 0.411
SWID |Industrial District 0.085 0.149 0.196 0.255 0.300
F.S. |Westinghouse Road 0.064 0.085 0.128 0.166 0.196
A1l |East Weir 0.003 0.006 0.009 0.011 0.014
A2 |[Middle Weir 0.009 0.013 0.017 0.021 0.030
A2a |West Weir 0.008 0.013 0.017 0.022 0.029
A3 |East Fork San Gabriel 0.010 0.017 0.021 0.030 0.038
0.722 1.182 1.799 2.328 2.979

Total Required Treatment Capacity:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

All | Total Wastewater Flow 1.741 2.624 3.961 5.042 6.660
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Figure VIL.17

Georgetown Regional Wastewater Planning Study

Possible Capacity Build-out for City of Georgetown,

Berry Creek, and Mankin's Crossing Plants
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Figure VI.18
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Table VIi.13
Estimated Cost of City of Georgetown. Berry Cresk, and Mankin's Crossing
Wastewater Treatment Plants Without Water Conservation (1990 Through 2030) &/

¥y-HA

Exlsting Georgetown Fecliity:

Total Cost (§ Miliion}
Function 1880 1995 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/ 1.000
2. Engineering ¢/ 0.081
2. Lendd/ 0.000
4. Surveying and Staking &/ 0.030
5. Legal and Adminstration {/ 0.025
6. Permitting and Fees g/ 0.020
7. _Contingencies h’ 0.100
{Total 0.000 0.000 0.000 0.000 0.000 1.256 0.000 0.000 0.000
Proposed Berry Creek Facllity:
Total Cost ($ Miliion)
Function 1890 1885 2000 2005 2010 2015 2020 2025 2030
1, Construction Cost b/ 2.646 2.6486
2. Engineering c/ 0.206 0.2086
3. lLand &/ 0.001 0.000
4. Surveying and Staking 6/ 0.078 0.079
5. Lepal and Adminstration f/ 0.066 0.066
6. Permitting and Fees g/ 0.053 0.053
7. _Coniingencies h/ 0.265 0.265
[Total 3.316 0.000 0.000 0.000 0.000 3.315 0.00C 0.000 0.600
Proposed Mankin's Crossing Faclilty:
Total Cost ($ Million}
Function 1990 19985 2000 2005 2010 2015 2020 2025 2030
i. Construction Cost b/ 3.786 4.880
2. Engineering ¢/ c.285 0.381
3. landd/ 0.001 0.000
4. Surveying and Staking e/ 0.114 0.146
5. Legal and Adminstration {/ C.085 0.122
§. Permitting and Fees g/ 0.076 0.098
7. _Contingencias h/ 0.379 0.488
 [Total 4.745 0.000 0.000 6.115 0.000 0.000 0.000 0.000 0.000
Total Projected Expendliiures Without Water Conservation:
Total Cost {8 Miliion)
1980 1895 2000 2005 2010 2015 2020 2025 2030
ﬁoialCosi 8.061 0.000 0.000 6.115 3.315 #REF! 0.000 0.000 0.000

a/
b/
c/
d/
8/
f/
g/
h/

All costs assume 18990 dollars (0% annual inflation).
Computed from Capital Cost Curves (Figure VIL7).
Based on ASCE General Enginesring Service Fee Curves.
Based on current estimated cost of $5,000/acre.
Based on 3% of construction cost.
Based on 2.5% of construction cost.
Based on 2% of construction cost.

Based on 10% of coenstruction

cost.




shown in Figure VIL.19 for each scenario. This amounts to $20.14 million without water conservation and

$16.90 million with conservation.
VII.C.3.b Wastewater Collection Systems

ree Plan nari

As with the one plant and two plant scenarios, the three plant collection system will consist mostly of grav-
ity sewer lines. Again, Highway 29 represents the division of flows coming in from the north and south,
and the existing plant is kept at 2.5 MGD by diverting flows from basin 0 to the Mankin's Crossing plant
(see Figure VI1.20 and Table VII.15).

Contributing Flows South of Highway 29

Flows from basins 3a and 3b are diverted to the existing 12" Smith Branch interceptor, F', through the
torce main 3b'. As the Southwestern Industrial District develops, force mains leading to basins 3b and F

will divert SWID flows into the Smith Branch interceptor as wett.

Contributing Flows North of Highway 29

To the west, flows contributing to the existing treatment plant include Wood Ranch into 5b, 5a and 1 into
1' (which parallels an existing 10" interceptor) and 1' and 5b into 17 {which parallels an existing 12" inter-
ceptor). Line 1" contributes to 2N {2 North ), which parallels the same 12" interceptor as 1" and leads {o

the exisling treatment plant. Lines 2E (2 East) and 2W (2 West) lead lo the existing treatment plant as well.

Basin E gravity flows into the eastern end of the Smith Branch interceptor, ang here, a lift station and force
main will pump the cumulative flows into basin D1, where gravity flow is achieved past the western ridge
line. Flows from basin 0, through a series of gravity sewers and force mains, will also be diverted o basin

D1 through the farce main ¢'.

A combination of force mains and gravity lines will pump sewage from the Far South basin into the south-
west end of basin D, which gravity flows and converges with basin D1. The cumulative flows from basins D

and D1 gravity flow into the Mankin's Crossing wastewater freatment plant through the line called D',

Lines B1 and C converge to form line B1'. Lines B1' and B converge to form line B' which leads 1o the

Berry's Creek site. Lines A and A3 lead directly o the confluence of Berry Creek with Pecan Branch.

Lines A2a and A2 converge to form line A2', which leads to line A" along the San Gabriel River. Lines Al

and A* gravity flow into the Mankin's Crossing wastawater treatment plant.
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Figure VII.19
Georgetown Regional Wastewater Planning Study
Cumulative Treatment Cost for City of Georgetown, Berry Creek,
and Mankin's Crossing Plants With and Without 15% Water Conservation
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Table VII.15

Flows Used to Determine Pipe Sizing In Collection Systems
3 Plant Deveiopment Scenario

2030 Pop. Contributing Total Average Peak Flow
interceptor Served Areas Daily Flows (MGD) (MGD)
Mankin's Creek WWTP

A1l 151 16,610 66,440

Al A2 + A2a 68,310 273,240

A2' A2 + A2a 68,310 273,240

A2 314 34,540 138,160

A2a 307 33,770 135,080

A3 412 45,320 181,280

D' D1+D 3,803,221 9,758,053

D 541 D+FS 289,489 1,157,95

s 229,979 919,916

DA 682 D1 + 0' + Dt 3,613,732 9,034,330

D1 3b + E + F + SWID(East) 2,406,812 7,220,436

E 3,831 459,720 1,838,880

F 4,387 F + SWID(East) 924,431 3,697,724

F' ' + F 1,947,082 5,841,276

(.5)SWID(East) 441,861 1,767,444

0’ 10,290 1,131,900 3,395,700

0 West 565,950 2,263,800

0 East 565,950 2,263,800

3a 748 82,280 329,120

3b 4,532 498,520 1,994,080

3b' Ja + 3b + (5)SWID(East) 1,022,661 3,067,983

{.5)SWID(Wsest)} 441,861 1,767,444
Berry Creek WWTP

A 1,988 219,780 879,120

B’ B+B1+C 1,520,214 4,560,642

8 5,446 626,290 2,505,160

Bt B1+C 893,024 3,575,696

B1 7,207 828,805 3,315,220

c 65,119 260,476
Georgetown WWTP

2W {.33)2 382,837 1,531,348

2E {.33)2 382,837 1,531,348

2N (.33)2 + t* 1,824,387 5,473

1" 1 + 5a + 5b + WR 1,441,550 4,324,650

1 (.66}1 + 5a 922,147 3,688,586

1 8,745 {.33)1 317,444 1,269,774

ba 2,524 277,640 1,110,560

5h 1,463 5b + WR 201,960 807,840

W.R. 373 41,030 164,120

- VH-49




Vil.C.4 Four Plant Scenario
VIl.C.4.a Wastewater Treatment Plants
Phasing of Facilities

Under the four plant scenario, it Is asswmned that a plant with a capacity of 1 MGD is built at Dove Springs. It
would serve some of the drainage a‘reas served by Mankin's Crossing in the three plant scenario. Tables
VI.16 and VII.17 show the basins served by each plant, without water conservation and with conservation.
Initially, the Dove Springs facility would serve basins 0, 3b, SWID, E and F. By 1995 its capacity would be
inadequate for all of these basins and flows from basin O would then be diverted to Mankin's Crossing. By

2015 the divertion of flows from basins 3b and SWID to Mankin's Crossing would aisc be necessary.

The phasing of the construction of each plant, together with demand projections for its service area, is
shown in Figures VIL.21 and VI1.22. The scenarios for the Georgetown plant and the Berry Creek plant,
with and without waler conservation, resemble the three plant scenarios. Because the servica area of the
Mankin's Crossing plant is initially reduced to drainage areas D1, F.S., A1, A2, A2a and A3, the initial pro-
posed phase is a 0.25 MGD lemporary package plant. In 1395, with the addition of flows from basin 0, a
1.25 MGD plant would be necessary, with a similar unit added in 2015. With water conservation, each unit

could be reduced to 1.0 MGD.
Cosl Estimates

Under the four plant scenario the Mankin's Crossing plant is reduced in size because of the addition of a
plant at Dove Springs. Cost estimates tor the Georgetown and Berry Creek plants are the same as in the
three plant scenario. An initial 0.25 MGD package plant at Mankin's Grossing would cost $0.80 million and
a 1 MGD plant at Dove Springs would cost $3.32 million. The construction of a 1.25 MGD piant at Mankin's
Crossing in 1895 and again in 2015 would cost $4.04 million (Table Vil.18). With water conservation, the

cost of these units would be reduced to $3.32 million each (Table VII.19),

Cumulative costs were calculated as in the other scenarios and are shown in Figure VIL.23. Tolal costs for
all four plants discounted to present value amount to $21.43 million without water conservation and

$19.00 million with conservalion.
VII.C.4.b Wastewater Collection System

The collection system consists mostly of gravity sewer lines. However, with the addition of the Dove
Springs plant, which has a small gravity service area, more lift stationfforce main combinations occur in this

scenario. Again, Highway 29 represents the division of flows coming in from the north and south, and the
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Table VIl.16
Georgetown Regional Wastewater Planning Study
Wastewater Flow Projections for a City of Georgetown,
Berry Creek, Dove Springs, and Mankin's Crossing Plants

Basins Contributing to Existing City of Georgetown Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.33% 0.456 0.666 0.794 0.962

2 Downtown (north) 0.334 0.410 0.610 0.743 1.149
5a |Booty's Crossing 0.033 0.076 0.120 0.210 0.278
5b |Middle Fork San Gabriel 0.032 0.048 0.082 0.102 0.161
W.R. |Wood Ranch 0.0156 0.020 0.025 0.035 0.041
0.753 1.008 1.503 1.884 2.591

Basins Contributing to a Berry Creek Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
A |San Gabriel 0.039 0.070 0.126 0.162 0.220
B |Pecan Branch 0.178 0.266 0.362 0.471 0.626

B1 [Berry Creek 0.219 0.326 a.514 0.623 0.828
C  {Dry Berry Creek 0.010 0.025 0.038 0.050 0.065
0.446 0.687 1.040 1.306 1.739

Basins Contributing to a Dove Springs Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 [Downtown (scuth) 0.378 0.000 0.000 0.000 0.000
3b [South Fork San Gabriel 0.138 0.203 0.289 0.000 0.000

SWID Hndustrial District 0.100 0.175 0.230 0.000 0.000
E }Smith's Branch 0.033 0.069 D.145 0.304 0.460
F |- 35 Sauth 0.076 0.148 0.284 0.373 0.483

0.725 0.595 0.948 0.677 0.943

Basins Contributing to a Mankin's Crossing Facility:

Projecled Wastewater Flow (MGD)

Basin Description 1980 2000 2010 2020 2030
0 [Downtown (sotith) 0.000 0.568 0.825 0.916 1.132
3a [South Fork San Gabrisl 0.000 0.031 0.050 0.063 0.082
3b }South Fork San Gabriel 0.000 0.000 0.000 0.394 0.499
D {Mankin's Branch 0.000 0.017 0.030 0.045 0.060
D1 |North Mankin's Branch 0.014 0.021 0.036 0.049 0.075

SWID |Industrial District 0.000 0.000 0.000 0.300 0.358

F.5. |Westinghouse Road 0.075 0.100 0.180 0.195 0.230
A1 |East Weir 0.004 0.007 0.010 0.013 0.017
A2 Middle Weir 0.010 0.018 0.020 0.025 0.035
A2a |West Weir 0.009 0.015 0.020 0.026 0.034
A3 |East Fork San Gabiriel 0.012 0.020 0.025 0.035 0.045
0.124 0.794 1.168 2.061 2.562
Total Required Treatment Capacity:
Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

All_ | Total Wastewater Flow 2.048 3.084 4.657 5.928 7.835
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Basins Contributing to Existing City ot Georgetown Facility:

Table VIIL17

Georgetown Regional Wastewater Planning Study
Wastewater Flow Projections for a City of Georgetown, Dove Springs,
Berry Creek, and Mankin's Crossing Plants With 15% Water Conservation

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.288 0.388 0.566 0.675 0.818
2 |Downtown (north) 0.284 0.349 0.519 0.632 0.977
5a |Booty's Crossing 0.028 0.065 0.102 0.179 0.236
5b |Middle Fork San Gabriel 0.027 0.039 0.070 0.087 0.137
W.R. |Wood Ranch 0.013 0.017 0.02% 0.030 0.035
0.640 0.858 1.278 1.603 2.202

Basins Contributing to a Berry Creek Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
A |San Gabriel 0.033 0.060 0.107 0.138 0.187
B [Pecan Branch 0.151 0.226 0.308 0.400 0.532
B1 |Berry Creek 0.186 0.277 0.437 0.530 0.704
C___iDry Berry Creek 0.009 0.021 0.032 0.043 0.055
0.379 0.584 0.884 1.111 1.478

Basins Contributing te a Dove Springs Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

0 |Downtown (south) 0.321 0.000 0.000 0.000 0.000
3b [South Fork San Gabrisl 0.117 0.173 0.246 0.000 0.000

SWID |Industrial District 0.085 0.149 0.1986 0.000 0.000
E |Smith's Branch 0.028 0.059 0.123 0.268 0.391
F_|l-35South 0.065 0.128 0.241 0.317 0.411

0.616 0.507 0.807 0.575 0.802
Basins Contrlbuting to 2 Mankin's Crossing Facility:
Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 |Downtown (south) 0.000 0.483 0.701 0.779 0.962
3a {South Fork San Gabriel 0.000 0.026 0.043 0.054 0.070

3b |South Fork San Gabriel 0.000 0.000 0.000 0.335 0.424
D |Mankin's Branch 0.000 0.014 0.026 0.038 0.051
D1 |North Mankin's Branch 0.012 0.018 0.031 0.042 0.064
SWID |Industrial District 0.000 0.000 0.000 0.255 0.300
F.S. |Waestinghouse Road 0.064 0.085 0.128 0.166 0.196
A1 |[East Weir 0.003 0.006 0.009 0.011 0.014
A2 |Middle Weir 0.009 0.013 0.017 0.021 0.030
AZa |West Weir 0.008 0.013 0.017 0.022 0.029
A3 |East Fork San Gabris} 1.010 0.017 0.021 0.030 0.038
0.108 0.675 0,993 1.753 2.178

Total Required Treatment Capacity:

Projected Wastewaler Flow (MGD)

Basin Descriplion 1990 2000 2010 2020 2030

All_ | Total Wastewater Flow 1.741 2.624 3.961 5.042 6.660
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Georgetown Regional Wastewater Planning Study
Possible Capacity Build-out for City of Georgetown,
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Figure VIL.22
Georgetown Regional Wastewater Planning Study

Possible Capacity Build-out for City of Georgetown, Berry Creek,
Dove Springs, and Mankin's Crossing Plants With 15% Water Conservation
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Existing Oeorgetawn Facility:

Wastewster Treatment Plants Withou! Water Conservation {1080 Through 2030} &/

Tabie VII1B
Estimated Coet of City of Georpstown. Berry Creek. Dove Springe. and Mankin's Crossing

Total Cost (5 Milion)

Function i88C 1085 2000 2005 2010 2015 ! 2020 2025 2030
1. Construction Cost b/ 1.000
2. Engineering c©/ 0.081
3, Land df 0.000
4. Surveying and Stakihg e/ 0.030
5. Legsl and Adminstration §/ 0.025
€. Permitting and Fees g/ 0.020
7. Contingsnciss h/ 0.100
|Total 0.000 0.000 0.000 0,000 ©.00C 1.258 0,000 C.000 0.000
FPropossd Berry Cresk Facllity:
Tota! Coet (8 Million)
Funstion 1980 1985 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/ 2.848 2.64E
2. Enginsering =/ 0.208 C.208
3. Land d/ 0.001 G.000
4. Surveying and Staking e/ 0.078 0.07¢
5. Lepai and Adminstation 1 0.0BF C.066
€. Pemitting and Fess g/ 0,083 0.053
7. Contingencles h/ 0.265 0.265
Total 3.316 0.000 b.000 0.000 c.000 3,318 0.000 0.000 0.000
Propossd Mankin's Crossing Facllity:
Total Cost {3 Milliion}
Fundlion 1880 1085 2000 2005 2010 2015 2020 2025 2030
1. Construction Gost b/ 0,638 3.228 3.228
2. Englnesring ¢/ 0.050 0.251 0,251
3. Land &/ 0.001 0.001 0.000
4. Surveylng and Staking ¢/ 0.019 0.087 0.007
5. Legal and Adminstration t/ 0.018 0.081 0.081
€. Permitting and Fese g/ 0.013 0.064 0.064
7. Contingencies h/ 0.084 0.322 0.322
]_Tuiul 0.E0D 4,038 0.000 0.000 C.000 4. 038 0.000 C.000 0.000
Proposed Dove Springs Facllity:
Total Cost (8 Milhon)
Function 1900 18958 2000 2005 2010 2015 2020 2025 2030
1. Consruction Cost b/ 2.647
2. Englnesring ¢/ 0.20€
3. land d/ 0.00%
4. Surveying and Steking &/ 0.079
5. Legal and Adminstration {/ 0.066
6. Pemmitting and Fass g/ 0.053
7. Contingencies h/ 0.265
Total 3.318 0.000 0.000 0,000 0.000D 0.000 0.000 0.000 0.00D
Yotal Projeciec Expandltures Without Water Conservation:
Tota! Cest (§ Mlllien)
1680 | 185 | 2000 2005 | 2010 | 20158 | 2020 2025 2030
[Totn Cost 7435 | 4038 | 0.000 0.ooo [  o0.000 [ 81D | D0.0DO 0.000 0.000

&/ All costs assume 1880 dollare (0% annua! inflation).
b/ Compuied trom Caphal Cost Curves (Figure VIL7),

</ Based on ASCE Gensral Enginesring Setvice Fes Curves.
d/ Based on current sstimated cost of $5,000/acre.

o/ Beased on 3% of construction cost.

1/ Basad on 25% of construction cost

g/ Basad on 2% of construction cost.

h/ Based on 10% of construction cont
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Existing Georgstown Faclliity:

Table V118
Estmated Cost of City of Georgetown, Berry Creek, Dove Springe, ano Mankin's Crossing
Wastewnier Treatment Piants With 15% Water Conservation (1980 Through 2030) a/

Total Cost (§ Million}

Functien 1990 1865 2000 2005 2010 2015 2020 2025 2030
7. Conswuction Cost b/ 1.000
2. Enginaering c/ 0.081
3. Lanc d/ 0.000
4. Surveying anc Staking e/ 0.030
5. Legel and Adminstration {/ 0.025%
6. Permitting and Fass g/ 0.020
7._Conhnpencies h/ 0.100
{Total 0.000 0.00D 0.000 0.000 0.000 0.000 1.258 0.000 0.000
Propesst Berry Creak Faclilty:
Total Cost (S Miilion)
Funclion 18080 1005 2000 2005 2010 2015 2020 20258 2030
1. Construction Cost b/ 2.050 2.050
2. Engineesring ¢/ 0.160 0.180
3. Land d/ C.00% 0.001
4. Surveylng and Staking &/ C.082 0.062
£. Lega' and Adminstration t/ 0.051 0.051
€. Permitting and Fess g’ 0.041 0.041
7. Centinganciss h/ C.205 0.205
[Totai 2.570 C.000 0.00C 0.000 2.570 0.000 0.000 0.000 0.000
Proposed Mankin's Crossing Facllity:
Total Cost {§ Million)
Function 1890 1685 2000 2005 2010 2015 2020 2025 2030
1. Consruction Cost b/ 0.638 2.6468 2.848
2. Engineering o 0.050 0.208 0.208
3. Land d/ ©.009 0.001 0.000
4. Sutveying and Staking «/ 0.018 0.078 0.079
5. Legal and Adminstation 1/ 0.016 0.066 0.06¢
€. Pemmitling and Fess g/ 0.613 0.053 0.053
7. Contingpencias b’ 0.064 0.265 0.265
{Totia! C.800 3.31€ 0.000 C.000 0.000 3.815 Cc.000 0.000 D.000
Proposed Dove Springs Faclilty:
Total Cosi {8 Million)
Function 1880 1895 2000 2005 2030 2015 2020 2028 2030
1. Conswuction Cost b/ 2,646
2. Engineering cf 0.206
3. Lend df C.001
4. Surveying and Staking e/ 0.07¢
5. Legal and Adminstration 1/ 0.066
6. Permitting and Fees g/ 0.053
7. Conttingencies h/ 0.265
Totaf 3.318 0.000 {.000 0.000 0.000 ©.000 0.000 0.000 C.000
Total Projected Expenditurss With 16% Watsr Conservetion:
Total Cost ($ Millien}
1980 | 1995 2000 [ 2005 ] 2010 2015 2020 ! 20B5 2030
[Totai Cost 6.667 | 3.318 0000 | ©.000 1 2570 | 3.315 1.266 | 1.286 0.000

a/ All costs assume 1080 dollare {0% annual Infiatich).
b/ Computed from Capha! Cost Curves {Figure VII.7).
c: Basec on ASCE Gensral Engineering Service Fes Curves,

d/ Basad on curren: setimated com of $5,000/mcre.

» ' Based on 3% of construction cost.
f/ Baesd on 2.5% of construction cost.
g/ Based on 2% of construction cost,

h/ Based on 10% of construction

cost
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Figure VI.23
Georgetown Regional Wastewater Planning Study
Cumulative Treatment Cost for City of Georgetown, Berry Creek, Dove Springs,
and Mankin's Crossing Planis With and Without 15% Water Conservation
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existing plant is kept at 2.5 MGD by diverting flows from basin 0 to the Dove Springs plant, and later, to the
Mankin's Crossing plant (see Figure VI1.24 and Table VII.20),

Coniributi low h of Hi 2

Basins 3a and 3b are diverted 1o the existing 12" Smith Branch interceptor, F' through the force main 3b'.
As the Southwestern Industrial District develops, force mains leading to basins 3b and F wili divert SWID

flows into the Smith Branch interceptor as well.

Basin E gravity flows inta the eastern end of the Smith Branch interceptor, and here, a lift station and force
main will pump the cumulative flows into basin D1, where gravity flow leads to the Dove Springs plant.
Flews from basin 0, through a series of gravity sewers and force mains, will also be diverted 1o the Dove

Springs plant through the force main 0.

Because the Dove Springs plant is limited to 1.0 MGD, between the years 1990 and 2000 the flows out of
basin O will have o be diverted 1o the Mankin's Crossing plant through the construction of another force
main leading to a gravity sewer beyond the Dove Springs plant. In addition, between the years 2010 and

2020, the flows from 3b' will have to be diverted to the Mankin's Crossing plant.

A combination of force mains and gravity lines will pump sewage from the Far South basin into the south-
west end of basin D which gravity flows and converges with the gravity line in basin D1. The cumulative
flows from basins D and D1 gravity flow into the Mankin's Crossing wastewater treatment plant through the

line called D',

Contributing Flows Norih of Highway 29

North of Highway all future collection system details are the same as described in the three plant scenario.
VHH.C.5 Two Stage Scenario

Vi.C.6.a Wastewater Treatment Plants

Phasing of iliti

Under this scenario the same sites as those utilized in the four plant scenaric are employed. However, by
limiting the service area and installing temporary package treatment plants in the initial stage, considerable
capital cost savings can be realized. Initially, 1.2 MGD package planis are located at Dove Springs and at
Berry Creek. The basins served by these plants are shown in Tables VI1.21 and VI1.22 and resemble those
in the four plant scenario; no service is provided to D1, the Far South and the Weir basins. By the year

2000, the capacity of the Dove Springs plant would be exceeded and a 2.8 MGD plant would be neces-
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Table VII.20

Flows Used to Determine Pipe Sizing in Collection Systems

4 Plant Development Scenario

2030 Pop. Contributing Total Average Peak Flow
Intarcaplor Served Areas Daily Flows (MGD) (MGD)
Mankin's Crossing Plus Dove Springs WWTPs
Al 151 16,610 66,440
A" A2 + A2a 68,310 273,240
Az A2 + A2a 68,310 273,240
A2 314 34,540 138,160
AZa 307 33,770 135,080
A3 412 45,320 181,280
D’ (.67)D1 + 0 + D 2,494,063 6,235,158
D 541 D+ FS 289,489 1,157,985
S 229,979 919,916
D1 682 D' + {.3)D1 1,409,157 4,227,472
D1’ E+F 1,384,151 4,152,453
E 3,831 459,720 1,838,880
F 4,387 F + S8WID(East) 924,431 3,697,724
F' Parallel SB 924,431 3,697,724
(.5)SWID{East) 441,861 1,767,444
o' 10,290 OEast + OWoest 2,154,561 5,386,403
0 Wast 3a + 3b + {.5)0 1,588,611 4,765,833
0 East 565,950 2,263,800
3a 748 B2,280 329,120
3b 4,532 498,520 1,994,080
ab’
(.5)SWID(West) 441,861 1,767,444
Berry Creek WWTP
A 1,998 219,780 879,120
B’ B+B1+C 1,520,214 4,560,642
B8 5,446 626,290 2,505,160
81 Bi +C 893,924 3,575,696
B1 7,207 828,805 3,315,220
C 65,119 260,476
Georgetown WWTP
2W (.33)2 382,837 1,531,348
2E (.33)2 382,837 1,631,348
2N (.33)2 + 1 1,824,387 5,473
1" 1+ 5a+5b+WR 1,441,550 4,324,650
1’ {.66)1 + b5a 922,147 3,688,586
1 8,745 317,444 1,269,774
5a 2,524 277,640 1,110,560
&b 1,463 5h + WR 201,960 B07,840
W.R. 373 41,030 164,120
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Basins Contributing to Existing City of Georgetown Facility:

Table Vii.21

Georgetown Reglonal Wastewater Planning Study

Wastewater Flow Projedtions tor a City of Georgsetown, Berry

Creask, Dove Springs, and Mankin's Crossing Plants, Built in Two Stages

Projected Wastewatar Flow (MGD}

Basin Description 1990 2000 2010 2020 2030
1 North Fork San Gabriei 0.339 0.456 0.666 0.794 0.962
2 |Downtown (north) 0.334 0.410 0.610 0.743 1.149
5a |Booty's Crossing 0.033 0.076 0.120 0.210 0.278

5b  [Middle Fork San Gabrfel 0.032 0.046 0.082 0.102 0.161

W.R. |Wood Ranch 0.015 0.020 0.025 0.035 0.041

0.753 1.008 1.503 1.884 2.591

Basins Contribuiing to a Berry Creek Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
A |San Gabrie! 0.039 0.070 0.000 0.000 0.000
B |Pecan Branch 0.178 0.266 0.000 0.000 0.000
B1 |Berry Creek 0.219 0.326 0.000 0.600 0.000
C Dy Berry Creek 0.010 0.025 0.000 0.000 0.000
0.446 0.687 0.000 0.000 0.000

Basins Contributing to a Dove Springs Facility:

Projected Wastewater Flow (MGD}

Basin Desciription 1990 2000 2010 2020 2030
0 |Downtown (south) 0.378 0.000 0.000 0.000 0.000

3b  {South Fork San Gabriel 0.138 0.000 0.000 0.000 0.000

SWID |Industrial District 0.100 0.000 0.000 0.000 0.000
E |Smith's Branch 0.033 0.000 0.000 0.000 0.000
F  |i- 35 South 0.076 0.000 0.000 0.000 0.000

0.725 0 0 0 0

Basins Contributing to a Mankin's Crossing Facilily:

Projected Wastewater Flow (MGD})

Basin Description 1990 2000 2010 2020 2030
0 |Downtown (south) 0.000 0.568 0.825 0.916 1.132
3a |South Foik San Gabriel 0.000 0.031 0.050 0.063 0.082
3b {South Fork San Gabriel 0.000 0.203 0.289 0.394 0.499
A | San Gabriel 0.000 0.000 0.126 0.162 0.220
B8  }Pecan Branch 0.000 0.000 0.362 0.471 0.626
B1 |Berry Creek 0.00:0 0.000 0.514 0.623 0.828
C | Dry Berry Creek 0.000 0.000 0.038 .050 0.065
D [Mankin's Branch 0.000 0.017 0.030 0.045 0.060
D1 |North Mankin's Branch 0.000 0.021 0.036 0.049 0.075
E |Smith's Branch 0.000 0.069 0.145 0.304 0.460
F  [1- 35 South 0.000 0.148 0.284 0.373 0.483

SWID |industrial District 0.000 0.175 0.230 0.300 0.353

F.S. |Westinghouse Road 0.000 0.100 0.150 0.195 0.230
A1 |East Weir 0.600 0.007 0.010 0.013 0.017
A2 [Middle Weir 0.000 0.015 0.020 0.025 0.035

A2a |West Weir 0.0060 0.015 0.020 0.026 0.034
A3 |Easlt Faik San Gabriel 0.000 0.020 0.025 0.035 0.045

0.000 1.389 3.154 4.044 5.244
Total Required Treatment Capacity:
Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030

All | Total Wastewalsr Flow 1.924 3.084 4.657 5.928 7.835
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Table VIl.22
Georgetown Reglonal Wastewater Planning Study Wastewater
Flow Projections for a City of Georgstown, Dove Springs, Berry Creek
and Mankin's Crossing Plants, Built in Two Stages With 15% Water Conservation

Basins Contributing to Existing City of Georgetown Facility:

Projected Wastewater Flow {MGD)

Basin Dascription 1990 2000 2010 2020 2030
1 North Fork San Gabriel 0.288 0.388 0.566 0.675 0.818
2 |Downtown {north) 0.284 0.349 0.519 0.632 0.977
Sa |Booty's Crossing 0.028 0.065 0.102 0.179 0.236
5b |Middle Fork San Gabriel 0.027 0.039 0.070 0.087 0.137

W.R. |Wood Ranch 0.013 0.017 0.021 0.030 0,035

0.640 0.858 1.278 1.603 2.202

Basins Conliributing to a Berry Creek Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
A |San Gabriel 0.033 0.060 0.107 0.000 0.000
B |[Pecan Branch 0.151 0.226 0.308 0.000 0.000
B1 |Berry Creek 0.186 0.277 0.437 0.000 0.000
C Dry Berry Creek 0.009 0.021 0.032 0.000 0.000

0.379 0.584 0.884 0.000 0.000

Basins Contributing to a Dove Springs Facility:

Projacted Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 |Downtown (south) 0.321 0.483 0.000 0.000 0.000
3b  |Scuth Fork San Gabriel 0.117 0.173 0.000 0.000 0.000

SWID |industrial District 0.085 0.149 0.000 0.000 0.000
E |Smith's Branch 0.028 0.059 0.000 0.000 0.000
F_{l-35South 0.065 0.126 0.000 0.000 0.000

0.616 0.990 0.000 0.000 0.000

Basins Conlributing to a Mankin's Crossing Facility:

Projected Wastewater Flow (MGD)

Basin Description 1990 2000 2010 2020 2030
0 {Downtown (south) 0.000 0.000 0.701 0.779 0.962
Ja | South Fork San Gabriel 0.000 0.000 0.043 0.054 0.070
3b |South Fork San Gabriel 0.000 0.000 0.246 0.335 0.424
A San Gabriel 0.0600 0.000 0.000 0.138 0187
B |Pecan Branch 0.000 0.000 0.000 0.400 0.532
B1 |Berry Creek 0.000 0.000 0.000 0.530 0.704
C | Dry Berry Creek 0.000 0.000 0.000 0.043 0.055
D [Mankin's Branch 0.000 0.000 0.026 0.038 0.051
D1 |North Mankin's Branch 0.000 0.000 0.031 0.042 0.064
E 1Smith's Branch 0.000 0.000 0.123 0.258 0.391
F | - 35 South 0.000 0.000 0.241 0.317 0.411

SWID |industrial District 0.000 0.060 0.196 0.255 0.300

F.S. |Westinghouse Road 0.000 0.000 0.128 0.166 0.196
Al |East Weir 0.000 0.000 0.009 ¢.011 0.014
A2 |Middle Welr 0.000 0.000 0.017 6.021 0.030

AZa [Wesl Weir 0.000 0.000 0.017 0.022 0.029
A3 jEast Fork San Gabriel 0.000 0.000 0.021 0.030 0.038

0.000 0.000 1.799 3.439 4.458
Total Required Treatment Capacily:
Projected Waslewater Fiow (MGD)

Basin Description 1990 2000 2010 2020 2030

All  |Total Wastewater Flow 1.635 2.432 3.961 5.042 6.660
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sary at Mankin's Crossing to sefve all of the basins south of SH 29 plus Weir. The Berry Creek plant would
be adequate until 2010, at which time it woutd be abandoned and the flows from the Berry Creek water-
shed would be diverted to Mankin's Crossing. This would necessitale an increase in the capacity of this
plant to 4.15 MG}, The addilion of another similar unit in 2020 would increase ils capacity te 5.5 MGD to

accommodate all of the flows for the duration of the planning period.

With water conservation, the Dove Springs plant would be adequate until 2005 and a plant at Mankin's
Crossing would not have to be built until this time. The life of the Berry Creek plant could also be ex-
tended an additional five years. The Mankin's Crossing plant would have a total capacity of 4.5 MGD by the
end of the planning horizen. The phasing of the construction of each plant, together with demand

projections for its service area, is shown in Figures VI1.25 and VI1.26.
Cosl Estimales

Under the two stage scenario many of the capital costs incurred in the previous scenarios are deferred. As
in the previously described scenarios, considerable cost savings can be realized by modifying the
operation of the existing Georgetown wastewatler trealment facility to achieve nitrification versus an
immediate upgrade at existing or permitted conditions. However, immediate provisions must be made to
accommodate current development southeast of Georgelown in the vicinity of the Dove Springs
subdivision. The Dove Springs Development Corporation has a TWC permit to construct and operate a
0.250 MGD package plant.

The City of Gecrgetown has the cpportunity 1o purchase one or more used 1.2 MGD package plants. The
incremental cost of site preparation for a 1.0-1.2 MGD treatment plant versus a 0.250 MGD trealment plant
is, relatively, insignificant. Georgelown's wastewater department staff have prepared detailed cost
estimales based on the purchase of two used 1.0-1.2 MGD package plant at current market values.
Estimated costs for used package plants range from $40,000 to $100,000. Construction of a site pad and
access roads, provision of electric service and anciflary equipment is estimated at less than $900,000.
The major cost associated with the unloading and modified operalion of the existing Georgetown facility is

for a lift-station to transfer the wastewater over the basin boundary.

The initial cost estimates include two temporary package plants for a total outlay of $2 million. In the year
2000 a 2.8 MGD plant at Mankins Crossing would cost $8.23 million with a $4.32 million unit added in 2010
and again in 2020 (plus the cost of upgrading the existing facility){Table VI1.23). With water conservation,
additional deferment of expenditure would be possible, with a 3 MGD plant built at Mankin's Crossing in
2005 at a cost of $8.77 million. Another 1.5 MGD of capacity would cost $4.75 million in 2015 (Tabie
ViL.24).
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Table VIL.23
Estimated Cost ot City of Georgetown, Berry Cresk, Dove Springs, ang Mankin's Crossing
Westewster Trertment Piants Bulll in Two Stages Without Water Coneervation (1680 Through 2030; a/

Existing Georgatewn Facllity:

Total Cosl (S Miliion)

Function 1pec 1895 2000 2005 2010 2015 2020 2025 2030
1. Consvuction Cost b/ 1.000
2. Engineering c/ 0.081
3. lang d/ 0.000
4. Surveying and Staking e/ 0.030
5. Legal and Adminstretion 1/ 0.025
&. Pemmitting and Fees g/ 0.020
7. Contingencies h/ 0.100

(Totat 0.000 0.000 0.000 £.000 0.00D 1.258 0.000 0.000 0.000

Propossd Berry Cresk Facliity:

Total Cost {$ Mlillion}

Function 1080 1885 2000 2008 2010 2015 2020 2025 2030

Construchon Cost b/
Engineering c/

Lard d/

Surveying snd Staking e
Legal &nt Adminetration t/
Permitting and Fees g/

. Continpenciss h/

SFEReRo

{Total 1.000 D.D0O 0.000 0.000 0.000 0.000 0.000 0.000 C.000

T

Proposss Mankin's Crossing Fecliity:

Totai Cost {3 Million)

Function 1980 16895 2000 29086 2010 2015 2020 2025 2030
1. Construction Cost br £.570 3.450 3.45¢
2. Enginesring ¢/ 0.512 0.268 0.269
3. Land df 0.001 0.000 0.000
4. Surveying and Staking e/ 0.197 0.104 0.104
5. Legal and Adminstration f/ 0.164 0.086 0.088
6. Permitting and Feee p/ 0,131 0.060 0.08¢
7. Continpenclas h/ 0.657 0.345 0.345
[Total ¢.0oe 0.000 B.23%3 C.000 4.323 ©.000 4.323 C.000 ©.000
Proposed Dovs Springs Faclilty:
Total Cost {$ Million)

Functior 1980 190% 2000 2005 2010 2015 2020 2025 2030

. Construction Cost b/

. Enginesring of

Land d/

. Surveying and Staking »/
Lega! and Aominstration ¥/
. Permitting and Fees g/

. Contingencles b/

Sm A WA

Totat 1.000 ©.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000

Tota| Projscied Expendiiures Without Water Conservation:

Tota! Cost (£ Mlilion)

1600 [  qveps [ 200 | 2005 | 2010 [ 2015 2020 [ poes [ 20830

[Total Cost 2000 | 0000 [ &233 [ 0D0DO | 4323 | 1,256 | 4.323 | 0000 | 0.000

o/ Ali costs mssume 1000 doiiars (0% annual infiztion).
b/ Computed from Caphel Cost Curves (Figure VIL7).

¢/ Basasd on ASCE Gensral Enginesring Service Fes Curves.
d/ Based on current estimated cosi of §5.000/acre.

¢/ Based or 3% of consruction cost.

f/ Based on 25% of construction cost

g/ Based oh 2% of construction cost

/ Based on 10% of construction cost.
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Existing Georgetown Faollity:

Tabis VIl.24

Estimated Cost of City of Georgawwn, Berry Cresk, Dove Springs. and Mankin's Croasing
Wastswats: Treatment Plante Bullt In Two Swmges With 15% Water Conservation {1890 Through 2030 a/

Tota! Cost {$ Mlion)

Function 1060 1895 2000 2005 2010 2015 2020 2025 2030
1. Construchon Cost b/ 1.000
Zz. Engineering cf 0.081
3. Land @/ 0.000
4. Surveying and Staking e/ 0.030
5. Legal and Agminstiation ¥/ 0.025
€. Permitting and Fees g/ ©.020
7. Contingencies h/ 0.100
{Totat c.00C 0.000 0.000 0.000 0.000 0.00C 1.258 0.00¢ £.000
Propossd Berry Cresk Facllity:
Total Cost (& Mllipn}
Funetion 1860 1985 2000 2005 2010 2015 2020 2025 2030
1. Construction Cost b/
2. Enginesring cf
3. Land df
4. Surveying and Staking o/
5. Legel ant Adminstration
€. Permiting anc Fess g/
7. Continpencles h/
!Tohl 1.000 C.000 C.0p0 0.000 0.000 0.000 0.000 0.000 0.000
Proposad Mankin's Crossing Facliity:
Tota! Cost {$ Mlllion}
Function 1900 1885 2000 2003 2010 2015 | 2020 2025 2030
1. Construetion Cost b/ 7.000 3.790
2. Engineering o/ 0.548 0.206
3. Land d/ 0.001 0.000
4. Sutveying and Staking o/ €.210 0.114
5. Legal end Adminstration {/ 0.175 0.005
6. Permitting ant Fess g/ 0.140 0.076
7. Continpencles h/ 0.700 0.37%
fTom.‘ 0.000 0.000 0.000 B.772 0.000 &. 748 £.000 | 0.¢600 0.00C
Propossd Dovs Springs Faclilty:
Tota! Cos! {§ Mlllion)
Function 1880 1805 2000 2008 2010 ] 2015 | 2020 2023 203p
4. Construction Cost b/
2. Enginesring o/
3. Land d/
4. Surveying and Staking o/
5. Legal and Adminstration #
6. Pemitting and Fees g/
7. Contingencies h/
[Fotal 1.000 0.000 0,000 0.000 D.co0 0.000 0.000 0.000 0.000
Total Projected Expenditures With 16% Water Conservetion:
TJowl Cost (8 Mlllion)
1000 | 1695 2500 2005 [ 2010 | @015 [ 2020 |  202% 2030
{Total Cost z.00C | 0.000 £.000 6772 | O.DO0D | 4748 | 1.256 | 1.258 0.000

e/ Ali costs masume 1000 dolizrs (0% annue! Inflation).
p/ Computed trom Caphat Cost Curves {Figure VIL7).
¢/ Based on ASCE Genera! Enginesring Service Fes Curves.

d/ Bawed on cutrel sstimated cosi of $5,000/acre.
o/ Based on 3% of construction cost

{/ Based on 25% ot construction cost

g/ Based on 2% of constucton cost.

h/ Based on 10% of construction cost




Cumulative costs were calculated as in the other scenarios and are shown in Figure ViL.27. Total costs for
all four plants discounted to present value amount to $16.99 million without water conservation and

$12.96 million with conservation.

Present-worth economic analyses are partially designed to emphasize the time-value of money. Delaying
expenditures necessary to upgrade the existing Georgetown facility will have a lower present-worth,
especially it a B-7/8% discount rate (as recommended by the TWDB) is used, than an immediate plant
upgrade. Even without this added economic justilication, operational modification of the existing piant, at

a minor cost, and the flexibility afforded by the two interim plant scenaric stands on ils own merits.
Vi.C.5.b Wastewater Collection System

In order fo accommodate flows to ali of the plants in both stages of this scenario, the layout of the collec-

lion system is the same as for the four plant scenario.
VH1.C.6 Comparison of Costs for Each Scenario

Figure VI1.28 shows the costs for the construction of WWTPs under each of the scenarios described in
the previous sections. Clearly, the one plant scenario is the most expensive and the two stage scenario is
cheapest. For the other three scenarios, cost increases as a function of the number of plants built. The
implementation of a water conservation plan would also result in considerable cost savings, primarily as a

result of detering capital expenditures.

The cost of the collector system in each scenario is shown in Table VII.25 and Figure VI1.29. In this case,
there is less difference in the cost of each scenario. Additional costs associated with \he one and two
plant scenario are incurred as a result of needed large inlerceptors 1o divert flows from both the Berry
Creek walershed and the southern part of the planning area to Mankin's Crossing. No attempt has been
made to determine when each interceptor will be built and this has the eftect of inflaling these costs rela-
tive to those estimated for the WWTPs. In fact, several of the larger interceptors would not be built until
construction of the Mankin's Crossing plant is completed, a delay of at least ten years in the two stage

scenario.
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Figure V.27
Georgetown Regional Wastewater Planning Study
Cumulative Treatment Cost for City of Georgetown, Berry Creek, Dove Springs,
and Mankin's Crossing Plants With and Without 15% Water Conservation
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Figure VI.28
Georgetown Regional Wastewater Planning Study
Cost of Treatment Capacity With and Withoul 15% Water Conservation
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Table VII.25

Capital Casts for Collection Systems a/ b/ ¢/

Intercepior One Plant Two Plant Three Plant our Plant
O(east) 143,700 344,950 344,950 344,950
O{wesl) 0 361,050 361,050 461,150

o' 0 112,500 112,500 165,000
1’ 219,500 219,500 219,500 219,500
1 125,600 125,600 125,600 125,600
1" 440,500 440,500 440,500 440,500
2W 378,575 179,075 179,075 179,075
2E 101,790 101,790 101,780 101,790
2N 111,400 111,400 111,400 111,400
3a 130,050 130,050 130,050 130,050
3b 423,700 423,700 423,700 423,700
3b' 162,500 162,500 162,500 N/A
5a 123,600 123,600 123,600 123,600
S5b 313,250 313,250 313,250 313,250
A 955,920 384,720 384,720 384,720
A 460,790 340,090 N/A N/A
A" 746,350 550,850 217,350 217,350
B 1,257,500 1,257,500 1,257,500 1,257,500
B' 139,650 139,650 139,650 139,650
B1 854,410 854,410 854,410 854,410
B1' 139,650 139,650 139,650 139,650
c 320,170 320,170 320,170 320,170
D 307,350 307,350 307,350 307,350
D' 591,770 671,420 671,420 565,220
DA 647,100 647,100 647,100 539,100
b1 212,000 232,000 232,000 192,000
E 475,200 475,200 475,200 475,200
F 897,260 897,260 897,260 814,060
W.R. 76,050 76,050 76,050 76,050
A3 176,220 176,220 176,220 176,220
At 179,550 179,550 179,550 179,550
A2 232,820 232,920 232,920 232,920
A2 64,260 64,260 64,260 64,260
A2a 189,450 169,450 188,450 189,450
F.S. 719,000 597,500 597,500 597,500
SwiD 428,400 356,400 356,400 356,400
TOTAL $12,745,135 $12,230,185 $11,565,595 $11,218,295

a/ Costs include lift stations every 250 ft { 4 ft-dia. for pipes < 21 in; 6 fi-dia. for pipes > 21 in).

b/ Costs assume a maximum depth of cut of 8 ft. and instalied trench safety system.

¢/ Costs do not include Q&M ($75/day/each for service), power, engineering, or right-of-way.
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Figure VII.29
Georgetown Regional Wastewater Planning Study
Total Cosi of Collection Systems
(Same for With and Without Water Conservation)
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vilt OVERALL EVALUATION AND RECOMMENDATIONS
VIII.A  Evaluation of Alternative Scenarios

A variely of locations were evaluated as potential sites for additional wastewater treatment facitities in the
Georgelown Regional Planning Study. Initially, fifteen potential sites were considered, and of these four

ware selected for further consideration. The four sites chosen for analysis were:

« The City of Georgetown wastewater facility located along the San Gabiriel River just downstream of

the park road bridge;

+ Dove Springs Development Corporation located along an unnamed fork of Mankin's Branch
Creek in the vicinity of CR 102,

+ Mankin's Crossing at the San Gabriel River between Stale Highway 29 and the Mankin's Branch

Creek confluence; and
+ Berry Creek near the confluence of the San Gabriel River and Pecan Branch Creek.

Many factors were taken into account in making the final site recommendations. As with any wastewater
treatment facility, the impact of discharges into receiving streams had to be considered, and treatment
levels necessary to achieve standards specified by the TWC for Segment 1248 had to be determined. In
addition, much of the Georgetown Regional Planning Area is located over the recharge zone of the Ed-
wards Aquifer. This provides a turther constraint in planning, because the TWC has prohibitted additional

discharges into streams overlying the recharge zone of the aquifer.

Other tactors that were considered during the course of the study included additional environmental con-
slraints, such as biological considerations or archaeological features, that might influence the ultimate
choice of site(s). Finally, the cosis associated with scenarios that met the requisite criteria were consid-

ered, in order to determine the most economical alternative,
This seclion presents a synopsis of the data as it pertains to the site selection process.
VHLA.1  Water Quality Constraints

Section V describes the expecled water quality downstream of the oulfall of a variely of wastewater treat-
ment plants at various trealment levels. Several scenarios were constructed in order to determine the
cambination of plants that waould give a total treatment capacily of 8 MGD while maintaining water qualiity
levels in the receiving stream above the minimum DO level of 5 mg/l.. The folfowing conclusions were

drawn from the QUAL-TX modeling of Segment 1248:;
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Thae City of Georgetown could discharge up o approximately 4 MGD from the existing facility with a
treatment level upgrade to 10/3/4 and installation of an outfall main to discharge effluent beyond
the Edwards Aquifer recharge zone. The minimum DO, under summer critical fow flow conditions,
resutting from this discharge would be 5.2 mg/L. It is not likely that the City of Georgetown's

treatment facility could be expanded beyond 4 MGD without requiring a treatment level of 5/2/5.

With or without upgrading the City of Georgetown facility, the proposed Dove Springs WWTP
could discharge 2.4 MGD at a treatment level of 10/3/4 without violating the main stem of the San
Gabriel River (Segment 1248) minimum DO level of 5.0 mg/L under critical summer low flow

conditions.

Without upgrading the Georgetown facility to a treatment level of 10/3/4, the combined discharge
of the Dove Springs Development Corporation and Mankin's Crossing facilities at 5.5 MGD (a total
segment treatment capacity of 8 MGD) would results in violation of the 5.0 mg/L minimum DO

criterion. The minimum predicted DO concentration is 4.3 my/L.

With the City of Georgetown facility upgraded to a treatment level of 10/3/4, Dove Springs
Development Corporation could discharge up to 2.4 MGD and the Mankin's Crossing facility could

discharge up to 3.0 MGD, both at a treatment level of 10/3/4, without violating the state criterion.

Without upgrading the Georgetown facility to a treatment level of 10/3/4 a combined discharge of
Dove Springs Development Corporation, Mankin's Crossing and Berry Creek facilities at 5.5 MGD
(a total treatment capacity of 8 MGD) would results in violation of the 5.0 mg/L minimum DO

criterion. The minimum predicled DO concentration is 4.3 mg/L.

with the City of Georgetown facility upgraded to a treatment level of 10/3/4, Dove Springs
Development Corporation could discharge up to 1 MGD, a Berry Creek facility up to 2 MGD, and
the Mankin's Crossing facility could discharge up to 2.5 MGD, all at a treatment level of 10/3/4,

without violating the stale criterion. The minimum predicted DO concentration is 5.1 mg/L.

A7 MGD facility located at Berry Creek or an 8 MGD facility located at Mankin's Crossing would re-
quire a treatment level of 5/2/5 to maintain DO levels above 5 mg/L at summer critical low flow con-

ditions.

Immediately downstream, Lake Granger (Segment 1247) is direclly affected by the quality of the effluent
discharged intc Segment 1248. EPA National Eutrophication Survey data for Texas lakes indicate that
Lake Granger is most likely phosphorus limited. This suggests that control of point and nonpeint source

phosphorus may be imporant. However, this factor did not affect the choice of future plant locations.
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VIlIlLA.2 Environmental Considerations

The geological, biological and cultural resources of the area were surveyed in order to determine whether
there were any features that would be determinative in choosing the location of the treatment plani(s).
The most critical factor in this study was determining the eastern edge of the recharge zone of the Ed-
wards Aquifer. The geological study was specifically designed to address this point, as well as to deter-
mine the location of welis producing potable water from the aquiter. The survey confirms the original as-
sumption that the three new sites chosen for consideration, Berry Creek, Dove Springs and Mankin's

Crossing, are not located on the recharge zone of the Edwards Aquifer.

The biological survey, which included sampling at five siles along Segment 1248, indicated that no bic-
logical habitats of particular note would be adversely atfected by the construction of a WWTP at any of the
proposed locations. Several endangered or threatened bird species have heen observed in the area, but

the immediate vicinity does not appear to be a preferred pabital for any of them.

A survey of cultural resources revealed that the area is rich in archaeological sites. The only extensive ex-
cavations have taken place in association with the construclion of reservoirs. However, the available in-
farmation indicates that sites are likely to be prevalent in drainages, pardicularly at the confluence of
streams. Availability of lithic raw materials and proximity to springs increases the probability of such sites.
Thus, potential WWTPs may be located on prehistoric sites. These sites are particularly significant and
also difficult to identify if buried in alluvial landforms. A complete archaeological survey of any proposed
site is recommended, and may be required by the EPA or the TWDB. None of the proposed siles was

eliminated based on this brief survey.
VHLA.3 Economic Considerations

Following water quality modeling of selected combinations of sites at various treatment levels, five sce-
narios were selected for econamic evaluation. It is assumed that each of these scenarios meels the TWC
criteria for maintaining minimum DO concentrations, as specified by the TWC, for Segment 1248 of the
San Gabriei River. Thus, further narrowing down of the alternatives is likely 1o rely heavily on economic

considerations.

As described in Section VI, cost estimates have been derived for each scenario, with and without 15 per-
cent water conservation. The analysis estimated the capital costs of each option in 1990 dollars with a 25
year pay-out period at 10 percent interest. Annual costs were then converted to present (1990) values
using a 5 percent annual discount rate. Tha rationale for discounting the costs in this way was to allow for

the time value of money and to give greater weight to construction costs that had to be incurred immedi-
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ately. In this way, economic value could be assigned to measures, such as waler conservation, that result

in the deferment of capital investment.

Figure VIN.1 compares the present value of each of the five scenarios analyzed in the previous section.
Clearly, the cheapest scenario is the two-stage scenario in which temporary package plants are used to
service the maijority, but not all, of the service area during an initial ten year period. This scenario has the
advantage of deferring the capiltal cost of a large treatment plant for ten years (15 years wilh water conser-
vation). In deciding on the second stage of this scenario, the other four scenarios were analyzed for

costs.

The most expensive alternative is the one plant scenario. Two factors contribute o the heavy costs asso-
ciated with this option. First, the existing treatment plant is abandoned, resulting in the immediate con-
struction of an additional 2 MGD of capacity as compared with the other scenarios. The other reason is the
fact that water quality modeling shows that the construction of a single, large facility, discharging a total of 8
MGD, would have 1o have a treatment level of 5/2/5 in order to meet minimum DO concentrations, as
specified by the TWC, for Segment 1248 of the San Gabriel River. This higher treatment levei results in

both higher construction and maintenance costs.

Of the remaining three scenarios, cost increases as a function of the number of plants constructed. The
primary reasons for this are the economies of scale associated with the construction of these facilities and
the fact that there is always a certain level of excess capacity at any WWTP, especially when it is first con-
structed. This will increase with the number of tacilities. Two other factors are pertinent in evaluating the
cosls associated with these three alternatives: the feasibility and cost of collection systems and the

amount of flexibility in accommodating expanded demand.

The addition of a plant at Dove Springs in no way affects the layout of the collection system. Interceptors
downstream of the Dove Springs plant can easily be made to accommodate the flows from this location to
the Mankin's Crossing facility. Thus, addition of a fourth plant adds unnecessarily to the cost. Without the
Berry Creek plant, an additional interceptor would he necessary in order to transport sewage from the
Berry Creek watershed to the Mankin's Crossing facility. However, it is unlikely that the costs associated

with this would outway the advantages of eliminating this site and choosing the two plant scenario.

An addilional advantage of the two plant scenario as opposed to scenarios in which additional plants are
constructed concerns flexibility. Given the fact that very large growth projections have been vused to con-
struct these scenarios, it is likely that there is considerable inaccuracy associated with the growth scenario

constructed for each drainage area. Thus, scenarios that allow for large service areas will accommodate a
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greater degree of flexibility in growth patterns. This will reduce the probability of providing excess capacity

at one site, while requiring acceleration of the construction schedule at another.
VIII.B  Recommendations

Based on water quality and environmental considerations, five scenarios were evaluated to determine the
most cost efticiem scenario for providing wastewater treatment in the Georgetown Regional Planning
Area. Based on economic considerations the two stage scenario is recommended for implementation.

This scenario involves the following construction schedule:

« Immediately converting the existing Georgetown WWTP from a parallel stream process to a single
stream, series two-stage process, thereby limiting its capacity to an average daily flow of 1.67
MGD.

« Diverting flows from basins 0 and 3b trom the existing plant to a new, 1.2 MGD package plant at

Dove Springs. This plant would also serve basins SWID, E and F.

+ Constructing a 1.2 MGD temporary package plant at Berry Creek to serve the Berry Creek water-
shed (basins B, B1 and C) and basin A.

+ In 2000 {or when flows to the Dove Springs plant approach plant capacity) replacing this plant with
a 2.8 MGD piant at Mankin's Crossing.

« In 2010 (or when the Berry Creek plant approaches full capacity) abandoning this plant and di-
verting the flows to the Mankin's Crossing plant.

+ In 2015 upgrading the existing Georgetown plant 1o a treatment level of 10/3/4 in order to

increase its capacity to 2.5 MGD while complying with the TWC mandate.

« Increasing the capacity of the Mankin's Crossing plant to a total capacity of 5.5 MGD in two phases,

in order to exlend its lite to the end of the planning horizon.

« implementing a rigorous water conservation plan, in order to defer much of this capital investment

for as much as five years.
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IX REGIONAL DESIGNATION, INSTITUTIONAL CONSIDERATIONS, AND
FINANCIAL PLAN

IX.A Regional Deslgnation

Sectlions 26.081 through 26.086, Subchapter C, of the Texas Water Code (Vernon's Texas Codes
Annolaled, Vol. 1, 1988) pravide the mechanisms and procedures for creation and designation of re-
gional and area-wide waslewaler trealment systems. The goal of regional and area-wide collection and
treatment is the prevention of pollution and mainienance and enhancement of waler quality. The State's
desire to encourage and promote regional wastewater system planning is underscored by the TWDB
Planning Grant Program which was created specifically to promote regional planning. The TWDB has
identitied a number of specific regions and areas throughout the state which are particularly suited to re-

gional planning. The Georgetown area is one of those identified areas.

Creation of designation regional treatment entities and enforced compliance are functions delegated the
Texas Water Commission. The following is an abbreviated outline, constructed from Texas Water Code, of

the regional designation process.

+  §26.082 Hearin Deline Ar f Regional or Area-Wide Systems - Normally, the TWC holds a
public hearing to idenlily a potential designated regional areas when current or projecled
residential, commercial, industrial, and/or recreational growth will rapidly exceed existing or
planned collection and treatment capacities. The TWDB, as part of their ongoing state-wide plan-
ning program, formally identified the Georgetown area {in part because of the scenic San Gabriel
River and attempts to reduce discharges over the sensitive Edward Aquifer Recharge Zone and in
part hecause of the rapid growth an expansion during the last decade) as desirable and feasible
for regional wastewater ptanning. The TWDB published, in the Texas Register, a formal request
for proposals {(RFPs) to perform regional wastewaler planning activities in and around
Georgetown. The City responded to that proposal and subsequently was awarded the regional
wastewater planning function and a 50% matching-fund grant. A public hearing was held in

Georgetown on describing the proposed wastewater planning activities and project scope.

+  §26.083 Hearing o Designate Systems 1o Serve the Area Defined - At the hearing to designate
the regional area held under § 26.082, or al a separately initiated hearing, the commission may is-
sue an order designating an entity to provide regional or area-wide wastewalter collection, treat-
ment, and disposal. Regional designation was not assigned to the City through the awarding of
the Planning Grant Funds. The City simply agreed to fund 50% of the projecl cost, aided by indi-
vidual contributions, and serve as manager and sponsor the regional planning activities.

Sponsorship of TWDB regional planning aclivities does not commit or empower the City to serve
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i{X.B Institutional Considerations

Several entities could be considered to manage and maintain the Georgetown Regionat Wastewaler Plan
(GRWWP). These entities include but are not fimiled to the Brazos River Authority, Williamson County, a

special district that would include the approximate planning area, and the City of Georgelown.

The Brazos River Authority ("Authority™) possesses the expertise and experience required to properly
administer a regional wastewater plan. The "Authority” is an agency that is self sufficient and supports
itset! from fees and income from its projects. The "Authority” is not intimately involved in development in
the Georgetown area and the Georgelown area is enly a small part of the overall Brazos River Basin with
which the it is concermed. The "Authority" is probably not the most effective agency to operate and

maintain the Georgetown Regional Wastewater Plan.

Williamson Gounty is also capable of administering the GRWWP. This is not, however, a normal county
function. Williamson County would be directly involved in only a few of the land development projects that
could impact the GRWWF. The County is not usually invoilved in land use planning or zoning and would

probably not be an efficient administrator of the GRWWP.

A special district charged specifically with administering the GRWWP could be proposed for creation by
the Texas Legislature. Such a district could be given tax raising and fund raising authority to develop in-
come to support a staff to administer the GRWWP. The district would probably require a confirmation
election of all the citizens within the district boundaries. However, the electorate and most politicians are
normally reluctant to create more bureaucracy and more taxing authorities. Without an overriding, press-
ing and urgent need, such districts are normally not cenfirmed. Therefore, a special district is probably not

the most expedient way to administer and update the GRWWP.

The City of Georgetown has sufficient staff to administer, update and maintain the GRWWP. The City of
Georgetown has adequate funding from wastewater revenues lo fund maintenance. It is intimately
involved in land development, land use planning, zoning changes and infrastructure improvements. The
City is the logical choice lor maintaining the GRWWP and becoming the designated regional planning

authority by the Texas Water Commission.

The City of Georgetown would be prudent to establish procedures and guidelines for maintaining and
aperating regional facilities that might involve districts and cities other than Georgetown. Procedures
similar 1o those used by "Authority” for their regional wastewater system would appear 1o be appropriate.
Funding for capital improvements and for the "Authority” staft and overhead is derived from project

financing and from project operation and maintenance revenues.
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IX.C Financial Plan

The selacted allernative tor the Georgetown Regional Wastewater System is a two plant system with a
plant at Mankin's Crossing and the existing plant in Georgetown. A part of the development of this sce-
nario, due to the current demand and the availability of two large package treatment plants, invoives locat-
ing these two interim plants at Dove Springs and Berry Creek. Conslruction of the plant at Mankin's
Crossing could thereby be delayed for at least ten years. For the purposes of this report, the cost of these

interim plants is used to develop Ihe financial pian.

The acquisition and planning of the implementation of these interim plants is currently being accom-
plished by the City of Georgetown. Exact cost estimates are not available at this time. For purposes of this
report, it is assumed that $1,000,000.00 would cover the cost of the Dove Springs facility, including the
acquisition of the treatment plant, the refurbishing of the treatment plant and erection, along with lift sta-
tions, force mains and outfall mains. The proposed layout should be within reasonable conformance with
the two plant scenario. A simitar, $1,000,000.00 cost estimate is also used for the interim ptant at Berry
Creek. This will include acquisition of the plant, acquisition of the site, permitting and installation of the
plant, along with the required headworks and outfall line, again in reasonable conformance with the two

plant plan.

The construction of additional plants in the Georgetown regional system will certainly increase the opera-
tion and maintenance costs for wastewater treatment. Some common use of supervisors, labor, laboratory
personnel and equipment should be considered; however additional fabor and operator cost is unavoid-
able. In addition, major costs associaled with the operation of the type of plant under consideration are
power or energy costs. Operation and maintenance costs are typically $.50 per thousand gallons of

wastewalter treated.

The Dove Springs treatment plant is expected to be significanily loaded shortly after commencement of
initial operations, as a result of diversions from the currently hydraulically overloaded Georgetown WWTP.
The approximate estimaled operation and maintenance cost for the Dove Springs facility is $120,000.00

per year.

The Berry Creek interim plant is most likely to be built in response 1o increased wastewater service. This
could be new subdivisions, relief of existing sewage treatment plants with no discharge permits, or the
extension of wastewater service to the large areas of septic {ank service in the Georgetown area within the
Edwards recharge zone. Due lo the nalure of this type of service, the Berry Creek plant can be expected

lo be significantly underloaded during lhe initial years of operation. The current approximate operation
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and maintenance costs during the early years of the Berry Creek plant is assumed to be $70,000.00 per

year.

The City of Georgetown wastewater system in 1988 averaged approximately 4449 customers during the
year. Of these, roughly 4000 were residential customers, and approximately 449 were non-residential
customers. These customers generated approximately 8000 to 10,000 gallons per month of wastewater.
These figures reflect a per capita contribution of approximately 105 gatlons per capila daily. The current

City of Georgetown wastewater rales are listed in the Table IX.1.

Table IX.A
Current Wastewater Rates

Residential Non Residential

$5.00/minimum for first 3000 gal. $10/minimum for first 3000 gal.
$1.25/1000 above 3000 gal.

$1.50/1000 above 3000 gal.

The City of Georgetown has several alternatives available for the financing of the interim facilities. It can fi-
nance wastewaler facilities with publicly sold tax or revenue bonds or with bonds sold to the Texas Water

Development Board under the Water Quality Fund or under the State Revolving Loan Fund.

The City of Georgetown was "A" rated after its last bond issue in 1987. If the "A” rating can be maintained,
the City should be able to sell tax bonds in the amount of approximately one million dollars for a rate of ap-
proximately 7.5 percent. Tax bonds require an election of the taxpayers and are often not used for rev-
enue producing aclivities such as wastewater facilities, but are more commonly reserved for non revenue
producing facilities such as police facilities, park facilities, fire facilities and other such facilities including
street and drainage improvements. The Cily of Georgetown would probably be well advised not to use tax

bonds for financing regional wastewaler improvements.

General revenue bonds sold on the open market are a possibie source of tunding for the regional
wastewaler system. With the previously mentioned "A" rating, the City of Georgetown could expect to sell
revenue bonds on the open market for approximately 8 o 8 1/2 percent. Revenue bonds do not require
an eiection but there are some expenses involved in the marketing of these bonds. Also, the interest rate

is subject to market fluctuations and is not known until the bonds are sold.

The State of Texas, through the Texas Water Development Board, has made available water quality bonds
to public entities in the State of Texas. These are state bonds which are sold in large amounts and then
re-loaned to municipalities such as Georgelown. The current inferest rate on these bonds is approxi-

mately 8 percent. The advantage of these bonds over the publicly sold revenue bonds is that the interest
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rate is known in advance, no ratings or rips to New York are required to market the bonds, and the bonds
can be marketed in a relatively short amount of time. The City of Geargetown should seriously consider

the Texas Water Development Board's funds as a source of financing for this project.

The state revalving loan fund is a slate backed and federal grant supported fund source for waslewater
projects for public entities in the State of Texas. The current rate on these bonds is approximately 4 per-
cent. To utilize these funds a city must go through the procedures used for some time by the Envi-
ronmental Protection Agency and now administered by the Texas Water Development Board. Specifi-
cally, the City of Georgetown would need an updated infiltration-inflow analysis, an updated facility plan,
and must design the improvements in accordance with the then current regulations. These funds are not
available normally to finance step 1 (Infiltration-Inflow Analysis and Facility Pian), or step 2 (Engineering),
but become available after the satisfactory completion of these steps and prior to step 3 (Constructiony).

This report supplies much of the information necessary to apply for state revolving loan fund monies.

Soft costs associaled with municipal wastewater construction can normally be reduced by not utilizing the
State Revolving Loan Fund. These costs include infiltration-inflow analysis, facility planning, and other
administrative costs. In some cases hard costs {censtruction costs) have been reduced by not utitizing
State Revolving Loan Fund by reducing the level of redundancy and duplication of facilities in treatment
plant construction. If time is a critical element, a more direct method of funding than the Stale Revolving

{oan Fund is recommeénded.

For purposes of this study, revenue requirements will be estimated using the Texas Water Development
Board Funds in the 8 percent range and in the 4 percent range (Table 1X.2). Although two interim plants
are proposed for 1990, the need for the Dove Springs plant is more pressing and urgent and the need for
the Berry Creek plant is less urgent. For these reasons, the financial requirements for the two facilities will

be estimated separately, since these plants may well be financed and constructed separately.

The rates shown in Table 1X.3 should cover the cost of the amortized capital indebtedness and operation
and maintenance costs associated with the proposed facility improvements. The Dove Springs treatment
facility with 4 percent and 8 percent financing is shown. A combination of Dove Springs at 8 percent and
Berry Creek plant al 4 percent financing is also shown. No increase in customer count is included in these

projections, so the last projection with Berry Creek is extremely conservative.
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Table [X.2

Cost Requirements Analysis

Facility and Expense 4% Funds 8% Funds
Dove Springs:
Operation & Maintenance
Cost per year $120,000 $120,000
Approximaie Amoriization
Cost on $1,000,000 Budget per year $73,580 $117,460
Approximate Total Annual Requirement $193,580 $237,460
Average Increase in Revenue
Required per Customer per
Month (4449 Customers) $ 3.63 $4.45
Berry Creek:
Operation & Maintenance Cost per year $ 70,000 $ 70,000
Approximate Amortization
Cost on $1,000,000 Budget per year $ 73,580 $117,460
Approximate Total Annual Requirement $143,580 $187,460
Average Increase in Revenue
Required per Customers per
Month (4449 Customers) $2.69 $3.51
Table IX.3
Rate Requirement Analysis
Classification Minimum Over Minimum 8,000 Gal. Bill | Net Change
Current Rales
Residential $5.00/3000 gal $0.25/1000 gal $11.25 -
Non Residential $10.00/3000 gal $1.50/1000 gal $17.50 -
Possible Rate with Dove Springs (4%)

Residential $7.50/3000 gal $1.50/1000 gal $15.00 +$3.75
Non Residential $14.00/3000 gal $1.50/1000 gal $21.50 +$4.00
Possible Rate with Dave Springs (8%)

Residential $8.25/3000 gal $1.50/1000 gal $15.75 +$4.50
Non Residential $14.50/3000 gal $1.50/1000 gal $22.00 +3$4.50
Possible Rate wilh Dove Springs (8%) and Berry Creek (4%)

Residential $10.00/3000 gal $1.75/1000 gal $18.75 +$7.50
Non Residential $16.50/3000 gal $1.75/1000 gal $25.25 +$7.75

IX-7




X WATER CONSERVATION AND DROUGHT CONTINGENCY PLANNING
X.A introduction
X.A.1 Planning Area and Project

Because of the projected growth in the Georgetown area, the Cities of Geergetown and Weir have agreed
to participate in a feasibility study for the development of regional wastewater facilities. This study, fi-
nanced by the Texas Water Development Board, was initiated as a result of House Bill (HB) 2 and House
Joint Resolution (HJR) 6, passed by the 65th Texas Legislature in 1985, in order to encourage cost-

effective regional water and wastewater facility development.

The service area established lor the current study is generaily described as the Georgetown ETJ and the
Town of Weir. Il includes the certified service area of the Williamson County MUDs #5 and #6, approx-
imately 1,500 acres of privately owned land and portions of major watersheds that include the San Gabriel
River, Berry Creek, Pecan Branch, Smith Branch and Mankin's Branch. The area projected for fulure

urban development by the Georgetown Century Plan is, for the most part, within the study service area.

The overall objective of the study is 1o determine the adequacy of the existing wastewater treatment fa-
cility given population growth projections and the tact that flows being received by the existing treatment
plant approach and occasionally exceed the rated plant capacity. Given that additional freatment capacity
will be needed, cost estimates will be determined for various alternative development scenarios. These
include the phasing in of different-sized treatment plants at a variety of locations. In this section we de-
scribe water conservation measures that could have an impact on the projected wastewaler treatment de-

mands and therefore the phasing of projects.
X.A.2 Utility Evaluation Data

The study service area covers approximately 61 square miles (39,000 acres) and is generally circular in
shape. The current service area population is estimated atl between 16,000 and 18,000; the Georgetown
water system currently serves some 6,000 customers. The remainder of service in the area is provided by
one of two water supply corporations or private on-site wells. Georgetown's average daily water pumpage
was 3.8 million gallons per day (MGD) or 222 gallons per capita per day (gcd) in 1986. The peak pumpage
for this period was 8.79 MGD or 517 gcd.  Of the total water pumped during 1986 some 46 percent was
not metered according to the July 1987 Century Plan Utility Study. This study projects average demand
for the year 2010 at 13.93 MGD (216 gcd) and a peak demand of 31.5 MGD (489 gcd).

The City is currently supplied via a series of groundwater wells with an average daily capacity of about 5

MGD and a peak capacity of 8.5 MGD under non-drought conditions. Additionally, the recently
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constructed surface water treatment plant at Lake Georgetown can provide 6 MGD average and 18 MGD
peak supply. Treatment capacity is limited to 6 MGD at the surface water plant and 6 MGD at the
groundwater facility located near San Gabriel Park.

The City of Georgelown wastewaler system is the major organized system treatment facility in the service
area. A small facifity with a zero discharge permit serves Williamson County MUDs No. 5 and 6. The
balance of the area is served by on-sile disposal systems (septic systems). The Georgelown wastewater
treatment plant is localed along the San Gabriel River opposile San Gabriel Park, north and east of
downtown. This facility has an average daily rated capacity of 2.5 MGD. The permitied discharge is 2.5
MGD averaged over a month and 3.5 MGD maximum on any given day. The actual average discharge for
1986 was 1.897 MGD and for 1987 was 1.718 MGD. Projected discharge for 1990 is 1.808 MGD.

X.A.3 Need for and Goals of Program

The Texas Waler Development Board has promulgated Financiai Assistance Rules which require water
conservaticn planning for any entity receiving financial assistance from the Board. The origin of these re-
guirements is HB 2 and HJR 6. On November 5th, 1985 Texas volers approved an amendment to the
Texas Constitution that provided for the implementation of HB 2. Because the City of Georgetown has al-
ready adopted a drought contingency plan, this document provides specific guidelines for developing a
water conservation program that will meet the regulatory requirements of the Texas Water Development

Board for the Georgetown Regional Planning Area.

Since the early 1960s per capita water use in the state has increased approximately four gallans per capita
per decade. More important, per capita water use during droughts is typically about one third greater than
during periods of average precipitation. Thus, the goals of the program are to reduce overall water usage
through water conservation practices and to provide for a reduction in water usage during times of short-

age.

Walter use in the residential and commercial sectors involves day-to-day activities of all citizens of the state,
and includes drinking, bathing, cooking, toilet flushing, fire protection, lawn watering, swimming pools,
laundry, dishwashing, car washing and sanitation. The objective of a conservation program is to reduce
the quanlity of water required for each of these activities, where practical, through implementation of effi-
cient water use practices. The drought contingency program provides procedures for both voluntary and
mandaltory actions placed in effect to temporarily reduce usage demand during a waler shorlage crisis.
Drought contingency procedures include water conservation and prohibition of certain uses. Both are

tools that city officials will have available to them in order o effectively operate in all situations.
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The water conservation plan oullined below will have the overall objective of reducing water consumption
in the Georgetown area. I will have the added advantage of reducing the amount of wastewater needing
treatment. Because the focus of this report is regional planning for wastewater treatment needs, we will
focus on measures that specifically reduce the amount of wastewater produced. Such measures will have

the effect of extending the time unitil additional wastewater treatment capacity must be provided.

Various cities throughout the country have adopled water conservaltion techniques and technologies de-
pending upon the severity of their water supply situation. In particular, California has taken significant
steps to reduce water consumption, and here in Texas, Austin has an aggressive water conservation pro-
gram. Drawing on the experiences of same of these cities, we can make some assumplions about the
feasibility, cost and effecliveness of specific measures. For the purpose of reducing the quantities of
wastewater produced, two of the measures outlined below deserve particular attention: adopting vigorous

plumbing codes for new consfructicn and retrofitting.

According to the TWDB figures, between 1990 and 2030, a fourfold increase in population is to be ex-
pected in the Georgetown Regional Planning Area. A similar increase in wastewater flows is also projected
{with a minimal, 5 percent reduclion in per capita production by 2030). With such high rates of growth, it is
evident that the greatest savings in water usage can be realized by adopting stringent piumbing codes for
new construction. Nationwide il is being realized that the marginal cost of supplying wastewaler treatment
facilities is so high that new plumbing codes that reduce water usage by 25-30 percent are the most eco-
nomical solution. If such a code were adopted by Georgetown, wastewater production in all new

construction would be reduced from 110 ged to 80 ged.

Existing facilities can also be retrofitted in order to reduce water consumption. Although this may involve
some capital outlay, all of the measures are cost-effective, and various schemes have been devised to re-
cover the cosls. For instance, a plan for San Antonio assumes that a 2 percent increase in water and
wastewater rates for 5 years would raise enough money to cover a $100 rebate for each customer
retrofitting a toilet to flush on 1.5 gallons (resulting in an overall savings on the customer's water and
wastewaler bill). An aggressive retrofit program can result in water savings of 15-25 percent per resi-
dence. With market penstration typically running at 20-50 percent, this would result in an overall water
consumption savings of around 5 percent. In its water conservation program, the City of Austin estimates
a 6.7 percent savings within § years. This program consists of substituting low-flow shower heads, in-
stalling toilet dams and checking for leaks. The benefit/cost ratio is estimated at more than ten, with an av-

erage savings to the customer of $52/year from reductions in water, wastewater and electricily.
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In Figure X-1, TWDB projections for waslewater flows in the Georgetown area to the year 2030 are shown.
Also shown are the flows that would result from the adoption of the two measures outlined above. Overall

savings in wastewater flows by 2020 are approximately 18 percent. The assumplions made are:

+ adoption of a code that would reduce water consumgption in all new construction from 110 ged to
80 gcd;

+ this code would be phased in during the 1990s (for this period 90 gcd was used in the estimate);
» axisting uses could be reduced by 5 percent through retrofit and other conservation measures.

These savings i water demand can be relaled directly to savings in wastewaler collection and treatment
costs. By reducing average daily demand and peak 2 hour flows 1o the wastewater plants by as much as
15 percent, collection systems, lines and required wastewater treatment capacity will be reduced
commensurably by 15 percent. Operalion and maintenance cosls to the wastewater systems will also be
reduced because of lawer chemical requirements, reduced pumping requiremernis and appropriate iift
station sizing. Design of water treatment and distribution systems, however, are influence more by fire
protection requirements than average daily per capita water usage. Fire protection demands are a
function of population quantities and densities and are are nol significanily influenced by water
conservation programs. Average daily treatment capacities, waler treatment plant chemical costs,
operation and maintenance cosis and pumping costs will be reduced significantly through the imposition

of water conservation measures.

The drought contingency program includes those measures that can cause the city to significantly reduce
water use on a temporary basis. These measures involve voluntary reductions, restrictions and/or
elimination of certain types of waler use and water rationing. Because the onset of an emergency condi-
tion is often rapid, it is imporiant that the city be prepared in advance. Further, the citizen or customer
must know that certain measures not used in the water conservation program may be necessary if a
drought or other emergency condition occurs. With the adoption of Ordinance 84-42, the City of
Georgetown has provided for the orderty implementalion of a drought management scheme that gives the

mayor the authority to declare an emergency situation in response to specific triggering criteria.
X.B tong-term Water Conservation
X.B.1 Plan Elements

Nine principal water conservation methods are delineated as part of the proposed waler conservation

plan.
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X.B.1.a Education and information

The City of Georgetown will promote water conservation by informing water users about ways to save wa-
ter inside of homes and other buildings, in landscaping and lawn maintenance, and in recreational uses.

information will be distributed to water users as follows:
initial Year:

- The initial year shall include the distribution of educational materials outlined in the Maintenance

Program section.

- Distribution ol a tact sheet explaining the newly-adopted Water Conservation Program and the el-
ements of the Drought Contingency Plan. The initial fact sheet shall be included with the first dis-

tribution of educational material.

« In addition to activities scheduled in the Maintenance Program, an outline of the program and its

benefits shall be distributed either throtgh the mail or as a door-to-door hand-out.
Maintenance Program:

« Distribution of educational materials will be made semi-annually, limed to correspond with peak
summer demand periods. The City currently distributes such material and will incorporate material
available from the American Waler Works Association (AWWA), Texas Walter Development Board
{TWOB) and other similar associations in order to expand the scope of this project. A wide range

of materials may be obtained from:

Texas Water Development Board
P.O. Box 13231, Capitol Station
Austin, Texas 78711-3231

+ Regular articles will be published in the Williamson County Sun, a widely circulaled area newspa-
per. These publications will correspond to distribution of the mailouts, or more often if conditions

warrant.

« New customers will be provided with a similar package of information as that developed tor the ini-
tial year, namely, educational material, a fact sheet explaining both the Water Conservation Pro-
gram and the elements of the Drought Contingency Plan, and a copy of "Water Saving Methods
thal can be Practiced by the Individual Water User."



X.B.1.b Plumbing Codes

The Cily of Georgetown has adopted Appendix J of the 1985 version of the Standard Plumbing Code
which requires water saving plumbing devices on all new construction. The Codes has been in effect for
several years. 1 will be amended to include insulation of all het water heater pipes and appropriate filtration

equipment for new swimming pools.

During the 1990s a more stringent plumbing code will be adopted for all new construction and remodelled

structures. The most signiticant components under consideration are:

» showers used for other than safety reasons shall be equipped with approved flow control devices

to limit total flow to a maximum of 3 gallons per minute (gpmy};
+ toilets shall use a maximum of 1.6 galions per flush;
+ urinals shall use a maximum of 1.5 gallons per flush.
X1.8.1.¢c Retrofit Program

The City of Georgetown will make available, through its education and information programs, pertinent in-
formation for the purchase and installation of plumbing fixtures, lawn watering equipment and appliances.
The advertising program will inform existing users of the advantages of installing water saving devices.
The City will contact local plumbing and hardware stores and encourage them to stock water conserving

fixtures, including retrofit devices.

in addition, the City will embark upon an aggressive retrofit program. Several alternatives are summarized
in Table X.1. Markel penetration is based on the experience of other cilies offering such programs. Sav-
ings are calculated on the basis of 2.72 persons per household tor a total of 5,472 residences in the

Georgelown area.

The least cost alternative is to deliver two packages/house containing two flow rastrictors, a plastic restric-
tor tor a shower head, a toilet bag and two dye tablets. Based on past experience, the toilet bags are the
most accepiable to customers and could be expected to realize savings of 4.8 ged in participaling house-
holds. A more acceplable and more permanent oplion is to provide customers with low-flow shower
heads and toilet dams. Because ot the greater costs associated wilh providing these items, vouchers
would be included in the waler bill to be exchanged at convenient locations for each neighborhood. 1t is
assumed that most of the equipment claimed through this mechanism would be installed. Another more
full-proof system, used extensively in the City of Auslin, involves the installation of low-flow shower heads

and loilet dams at no charge to the customer. In Austin market penetration has exceeded 50 percent and
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Table X.1

Expected Savings to the City of Georgetown

Retrofit Program

Through Implementation ot a Water Use

Action Cost/house @ | Savingsthse ? | Penetration ¢ | Total savings Total cost ¢ Cost/gpd &

Distribution of water $1.00 13.1 gpd 50 percent 35,721 gpd $2,736 $0.078
saving kits ¥

Vouchers for shower $8.00 27.7 gpd 20 percent 30,315 gpd $8,755 $0.289
heads and toilet dams &

installation of shower $20.00 27.7 gpd 50 percent 75,787 gpd $54,720 $0.722
heads and toilet dams

Retunds for replacing $200.00 32.6 gpd 10 percent 17,832 gpd $109,440 $6.137

toilets ¥

Based on 110 ged.

Cost per gpd saved.

S~ T T T -

Assumes two bathrooms per single-family residence.

Percentage of residences participating fully in the program.
Total program impiementation cost.

Assumes free distribution to all service area residences @ two kits per residence.
Assumes participant retrieval of kits @ two kits per residence.
Assumes installation by City personnel or private contractors.
Assumes $100 per toilet.




in participating household has resulled in water savings of around 15 percent. A fourth option is to pro-

vide rebates of $100 to customers who replace their toilets with those that flush on 1.5 gallons.
X.B.1.d Water Rate Structure

The City of Georgetown has changed its water rate structure from a declining block rate {¢ a more progres-
sive rale structure. Three new rate tiers have been adopted for residential customers, with the lowest
priced tier based on average residential consumption during winter months. The higher rate blocks would
be given higher base rates during summer months. A different rate structure is used for employment cus-
tomers. Because this new rate structure is still not conducive to conservation, an additional modification is
under consideration. This would be designed with two objectives in mind: to encourage conservation by
penalizing waler use above base flows required by each use; and raising revenues in order to pay for the

retrofit program and/or the capital cost of providing additional treatment capability.
X.B.1.e Universal Metering

All water users, including utility, City offices and public facilities are currently metered. Alsc master meters
are installed and periodically calibrated at all existing water sources. All new construction, including multi-
family dwellings, are separately metered. The program of universal metering will continue, and is made

part of the Water Conservation Plan.

The City of Georgetown, through its computer billing system, currently monitors water consumption and
inspects meters that vary from previously established norms. In addition, the City will establish the follow-

ing meter maintenance and replacement programs:

Meter Type T R ment Peri
Master meter Annually

Larger than 1 inch Annually

1 inch and less Every 5 years

Through a successful meter maintenance program, coupled with computerized billing and leak detection
programs, the City will be able to mainlain water delivery rales, from production to consumer, in the 85

percentile range.
X.B.1.t  Water Conservation Landscaping

In order to reduce the demands placed on the water system by landscape watering, the City, through its
infoarmation and education program, will encourage customers and local landscaping companies to utilize
water saving practices during installation of landscaping for residential and commercial institutions. The

following methods will be promoted by the education and information program:
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X.B.1.P Implementation/Entorcement

The staff of the Public Utility Division of the City of Georgetown will administer the Water Conservation
Program. They will oversee the execution and implementation of all elements of the program and su-

pervise the keeping of adequate records for program verification.

The plan will be enforced through the adoption of the Water Conservation Plan by ordinance of the City

Council of the City of Georgetown in the following manner:
«  Water service taps will not be provided to custerners unless they have met the plan requirements.

« The proposed block rate structure should encourage retrofitling of old plumbing fixiures that use
large gquantities of water.

« The building inspector will not cerlify new construction that fails to meet plan requirements.

The City will adopt the final approved plan and commit to maintain the program for the duration of the City's

financial obligation to the State of Texas.
X.B.2 Annual Reporting

In addition to the above outlined responsibilities, the City staff will submit an annual report to the Texas

Water Development Board on the Water Conservalion Plan. The report will include the following:
» Information that has been issued to the public.
«  Public response to the plan.

- The effecliveness of the water conservation ptan in reducing water consumption, as demon-

strated by production and sales records.
+  Implementalion progress and status of the plan.
X.B.3 Contracts with Other Political Subdivisions

The City will, as part of a contract for sale of water to any other palitical subdivision, require that entity to
adopt applicable provisions of the City's water conservation and drought contingency plan or already have
a TWDB-approved plan in effect. These provisions will be through contractual agreement prior fo the sale

of water to the political subdivision.
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+ Encourage subdivisions to require drought-resistant grasses and the use of low water using

planis.
+ Initiate a program to encourage the adoplion of xeroscaping.

+ Encourage iandscape archilects to use low water using plants and grasses and efficient irrigation

syslems.

« Encourage licensed irrigation contractors to use drip irrigation systems, when possible, and to
design all irrigation systemns with conservation leatures such as sprinklers that emit large drops

rather than a fine mist and a sprinkler layout that accommodates prevailing wind patlems.

+ Encourage commercial establishments to use drip irrigalion for landscape walering, when practi-
cal, and to install only ornamenta! fountains that use minimal quantlities of water, including recy-

cling features.

+ Encourage local nurseries to offer adapted, low water using plants and grasses and efficient wa-

tering devices.
X.B.1.g Leak Detection and Repalr

The City will utilize modern leak detection techniques, including listening devices, in locating and reduc-
ing feaks. Through its computerized billing program the Cily can readily identify excessive usage and
takes steps to determine whelher it is a resull of leakage. Once localed, all leaks are immediately repaired.
A continuous leak detection and repair program is vital to the City's profitability. The City is confident that
the program more than pays for itself. A monthly accounting of water delivery efficiencies is made by the

City.
X.B.1.h Recycle and Reuse

The City of Georgetown owns and operates a wastewater treatment facility northeast of the City. The City
has contracted with the adjacent golt course for use of treated effluent for irrigation. Additional reuse,
possibly by the cemetery or nearby agricultural fields, may be explored, if current Texas Health Depart-

inent requirements can be met.
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X.B.1.i Impiementation/Enforcement

The staff of the Public Utility Division of the City of Georgetown will administer the Water Conservation
Program. They will oversee the execution and implementation of all elements of the program and su-

pervise the keeping of adequate records for program verification.

The plan will be enforced through the adoption of the Water Conservation Plan by ordinance of the City

Council of the City of Georgetown in the foliowing manner:
»  Water service taps will not be provided to customers uniess they have met the plan requirements.

+ The proposed block rale structure should encourage retrofitling of old plumbing fixtures that use
large quantities of water.

« The building inspecior will not certify new construction that fails to meet plan requirements.

The City will adopt the final approved plan and commit to maintain the program tfor the duration of the City's

financial obligation to the State of Texas.
X.B.2 Annual Reporting

In addition to the above outlined responsibilities, the City staff will submit an annual report 1o the Texas

Waler Development Board on the Waler Conservation Plan. The report will include the following:
* Information that has been issued 1o the public.
*  Public response lo the plan.

+ The eftectiveness of the water conservation plan in reducing water consumption, as demon-

strated by production and sales records.
» Implementation progress and status of the plan.
X.B.3 Contracts with Other Political Subdivisions

The City will, as part of a contract for sale of water to any other political subdivision, require that entity to
adopt applicable provisions of the City's water conservation and drought contingency plan or already have
a TWDB-approved plan in effect. These provisions will be through contractual agreement prior 1o the sale

of water o the political subdivision.



