1420 West Mockingbird Lane, Suite 300, Dallas, Texas 75247-49061

June 1, 1999

Mr. Curtis Johnson, P.E.
Technical Coordinator

1700 N. Congress Ave., Rm. 461
Austin, TX 78711-3231

Re: Four Comners Area Regional Planning Study
TWDB Contract No. 97-483-206

Dear Mr. Johnson: T :
elephone:

In accordance with our agreement, enclosed please find 9 copies of our Final Report 21 4.630.5867
and one unbound copy in accordance with our agreement. Should you have any :
comments or questions regarding the transmittal of this report please do not hesitate ~ Faesimile:
to call me at 214-630-8867. :

2;4A651.84285

Very truly yours,
Earth Tech, Inc.

Gectig

Joe W. Ezzell, P.E.
Project Manager

Ms. Marilynn Kindell, Fort Bend Co. 3 copies
Ernesto Abila, Four Corners WSC, 2 copies
Mark Loethen, P.E., Pate Engineers

Charles Gooden, P.E., Gooden Consulting

EARTH@TEOH

A TGO INTERNATIONAL LT, COMPANY



engineering and technology teCh for the planet.

FINAL REPORT

WATER AND
WASTEWATER FACILITIES

PLANNING STUDY
FOR

THE FOUR CORNERS AREA
OF

FORT BEND COUNTY,
TEXAS

Prepared by:
Earth Tech

with
Pate Engineers

Goodsen Consulting Engineers
BC&AD Archaeology
HVI Associates

TWDB CONTRACT No. 97-483-206

MAY 1999



‘‘‘‘‘

engineering and technology teCh for the planet.

FINAL REPORT

WATER AND
WASTEWATER FACILITIES
PLANNING STUDY

FOR

THE FOUR CORNERS AREA
OF

FORT BEND COUNTY,

TEXAS
d\'\‘oh\r\;\\
S St

o ~Toh

rks Yt
fele L 30

JOE W. '
Prepared by: 9‘ oy L:?ELLQ: ’5
B, z

Earth_t"lfech c,‘%.,ec, sretSs

w1 sChaaene

Pate Engineers

Goodsen Consulting Engineers 4}
BC&AD Archaeology .
HVI] Associates

TWDB CoNTRACT No. 97-483-206

MAY 1999



FINAL REPORT

WATER AND
WASTEWATER FACILITIES
PLANNING STUDY

FOR

THE FOUR CORNERS AREA
OF

FORT BEND COUNTY,

TEXAS -
SSREE TN
i ) .-".'. ..'." "
ey * Vb
; .' , L /
JOE W, ”
Prepared by ’f:;"'""‘é:;f;zsgj:&"&'?
Earth Tech 4“2, e & 87
. 0. e SISTER ¢-
with W J’ .E wous
. ONA\..
Pate Engineers M
Goodsen Consulting Engineers 4}
BC&AD Archacology
HVY Associates
5-19-99

TWDB CoNTRACT No. 97-483-206

MAY 1999



Four Corners Area Planning Report Table of Contents

1.0 PLANNING AREA 1-1

1.1. GOALS OF PLANNING STUDY I-1
1.2, EXISTING DEVELOPMENT 1-3
1.3. AREA SOIL CONDITIONS 1-4
1.4. POPULATION - EXISTING AND PROJECTED 1-5
1.5. EXISTING/PROJECTED WATER AND SEWER DEMANDS 1-6
1.6. ASSESSED VALUES 1-7
2.0 AREA ENVIRONMENTAL ASSESSMENT 2-1
2.1. EVALUATION OF AREA’S HISTORIC LAND USAGE 2-1
2.2. EVALUATION OF AREA’S POTENTIAL WETLANDS 2-2
2.3. DESCRIPTION OF AREA’S POTENTIAL HISTORIC SITES 2-6
2.4. EVALUATION OF AREA’S POTENTIAL ENDANGERED SPECIES HABITATS  2-12
2.5. EXTENT OF FLOOD PLAIN IN AREA 2-13
3.0 SITE EVALUATION EXISTING PRIVATE WELLS AND SEPTIC SYSTEMS 3-1
4.0 PROJECT JUSTIFICATION 4-1
4.1. EXISTING CONDITIONS 4-1
4.2. DISCUSSION OF HISTORY OF HEALTH VIOLATIONS 4-1
5.0 ALTERNATIVE WATER AND WASTEWATER SYSTEMS 5-1
5.1. CHEMICAL ANALYSIS — ADJACENT PUBLIC WATER WELLS 5-1
5.2. AREA HYDROGEOLOGIC CONDITIONS AND
GENERAL SOIL GROUNDWATER CHARACTERISTICS 5-1
5.3. WATER AND WASTEWATER SYSTEM REQUIREMENTS 5-2
5.4. ALTERNATIVE SYSTEM LAYOUTS 5-5
5.5. ALTERNATIVE SYSTEMS COSTS 5-7

FINAL REPORT




Four Corners Area Planning Report Table of Contents

6.0 AREA WATER AND WASTEWATER SYSTEM RECOMMENDATION 6-1
6.1. WATER AND WASTEWATER SYSTEM LAYOUT 6-1
6.2. WATER SUPPLY AND WASTEWATER TREATMENT PLANT REQUIREMENTS 6-2
6.3. SYSTEM HYDRAULICS AND PUMPING REQUIREMENTS 6-4
6.4. PERMITTING REQUIREMENTS 6-5
6.5. RIGHT-OF-WAY AND REQUIREMENTS 6-6

7.0 OPERATIONAL COSTS 7-1

8.0 WATER CONSERVATION AND DROUGHT MANAGEMENT PLAN 8-1
8.1. UTILITY SYSTEM DESCRIPTION 8-1
8.2. UTILITY EVALUATION DATA 8-1
8.3. LONG-TERM WATER CONSERVATION 8-3
8.4. EMERGENCY WATER DEMAND MANAGEMENT PROGRAM 8-7

9.0 IMPLEMENTATION AND FUNDING PLAN 9-1
9.1. DESCRIPTION OF ENTITIES NECESSARY TO IMPLEMENT

RECOMMENDED PROJECT 9-1
9.2. REQUIREMENTS TO OBTAIN FUNDING 9-2
9.3. RUS FUNDING APPLICATION 9-4
9.4. RUS APPLICATION REQUIREMENTS 9-4
9.5. RUS ADDITIONAL ASSISTANCE PROGRAMS 9-6

10.0  ALTERNATIVE WATER SUPPLY AND WASTEWATER TREATMENT 10-1
10.1. AVAILABILITY FROM ADJACENT DISTRICTS 10-1
10.2. COSTS OF SERVICE FROM ADJACENT DISTRICTS 10-3

FINAL REPORT



List of Tables

Table 1.4.1
Table 1.5.1
Table 1.6.1
Table 4.1.1
Table 5.5.1
Table 6.1.1
Table 6.2.1
Table 9.2.1
Table 10.2.1

Four Corners Area Planning Report Table of Contents

Population Projections

Water and Sewer Demand Projections

1998 Assessed Values

Health Department Complaints

Alternative System Costs

Cost Summary Kingsbndge MUD Opticn
Water Supply and Wastewater Treatment Costs
Funding Sources

Water Supply and Wastewater Treatment Costs

List of Figures and Exhibits

Figure 1
USGS Map
Figure II
Exhibit A
Exhibit B
Exhibit C

Planning Area Boundary

FEMA Flood Map for Area

Locations of Private Wells and Private Septic Systems
Inspected Septic Systems

Easements, Right-Of-Way and Property Ownership Map

List of Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix 1

FINAL REPORT

Kingsbridge MUD Option

North Mission Glen MUD Option
On-Site Treatment Option

Environmental Correspondence
Geotechnical Reconnaissance Report
Cultural Resource Investigation

Landfill Groundwater Monitoring Reports
RUS Preliminary Engineering Report
TNRCC Report Comments

6-4

10-4



1.0. PLANNING AREA

The planning area for the Four Corners water and sanitary sewer study encompasses
approximately 1,775 acres of land located in north central Fort Bend County, Texas. The
planning area boundaries are generally defined by State Highway 6 on the east,
McKaskle Road to the south, FM 1464 to the west and the southern boundary of South
Mission Glen MUD to the north. Major roadways within the planning area include
Richmond-Gaines Road which runs north-south through the area and Boss Gaston/Old
Richmond Road which traverses east to west across the north central part of the planning
area connecting State Highway 6 with FM 1464. Both roads are two-lane asphalt
roadways with open ditch drainage. The entire planning area is not located within the
corporate limits of any city, but lies wholly within the extra-territorial jurisdiction of the

City of Houston. A map of the planning area is shown on page 2 of this section.

Much of the service area consists primarily of open pasture/range land with sparse tree
cover. Ground elevations within the area indicate that the overall slope of the area is from
north to south with elevations ranging from 85 feet to 95 feet mean sea level (1928
NGVD). Red Gully flows from north to south through the area and provides primary
outfall drainage. Smaller lateral channels convey flows to Oyster Creek (south of the

area) and to Red Gully itself.

1.1 GOALS OF PLANNING STUDY

The goal of this planning study is to determine the feasibility of providing public water
and sanitary sewer service to the currently inserved Four Corners/Petitt Road area of Fort
Bend County. This area is an unincorporated area of the county. This study will look at
the existing and future water and sanitary sewer demands, define necessary infrastructure
improvements for service. This study will also identify the associated projected costs of

the proposed utilities.
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To accomplish this objective, this study will:

a) Collect and review data pertaining to population and land use, soil conditions,
construction materials and methods, and governmental approval and permitting
requirements.

b) Identify potential treated water sources and wastewater treatment facilities for the
area.

¢) Define water distribution and sanitary sewer collection system to serve the area.

d) Prepare conceptual costs of the recommended project.

1.2 EXISTING DEVELOPMENT

Within the 1,775 acre planning area, existing development is sparse consisting primarily
of clusters of residential housing (small single family homes and manufactured housing),
isolated commercial development, a solid waste landfill facility, tree farm and
undeveloped/agricultural acreage. Residential development within the area is located
primarily along Richmond-Gaines Road. This includes a pocket of housing units located
at the northwest corner of Richmond-Gaines Road and Boss Gaston Road in addition to
the Sweet City Acres and Atanacia Martinez Tract subdivisions located along Richmond-
Gaines Road between Boss Gaston and Mckaskle Road. The other concentration of
housing units is located adjacent to Boss Gaston Road to the west of the solid waste
landfill. Undeveloped areas are generally small, non-contiguous tracts divided among

different landowners.

Much of the acreage surrounding the planning area is in various stages of development
consisting primarily of dense single-family residential subdivisions with water and sewer
services provided by municipal utility districts. Adjacent residential subdivisions to the
Four Corners area include: Waterford, Kingsbridge Place, Mission Glen, Village of Oak
Lakes and Oak Lakes Estates. In addition, commercial developments are located along

State Highway 6 in many of the adjacent municipal utility districts.
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1.3 AREA SOIL CONDITIONS

Rust Environment and Infrastructure contracted with HVJ Associates, Inc. to conduct a
geotechnical site reconnaissance survey of the Four Corners area located in Fort Bend
County, Texas.

These services included a review of previous geotechnical investigations in the area of
the project, and a site reconnaissance survey. The study covers the general vicinity of
each area. The site reconnaissance was performed along the streets in each study area and

selected adjacent streets.

The available information for this project and the on-site reconnaissance conducted in

October 1998 are summarized as follows:

The Four Corners area is located in northeast Fort Bend County and is bounded by the
Bissonnet ROW on the north, SH 6 on the east, a line parallel to McKaskle Road on the
south, and FM 1464 on the west. Keegans Bayou is located immediately north of the site
and Red Gully bisects it. The area is mostly undeveloped, however rural homes are
located throughout the area and some modern residential developed is located in the
northeast part. The Sprint Landfill is located near the center. South and west of Red Gully
the project lies in the Quaternary alluvial deposits associated with the Brazos River
floodplain. Sands and silts, along with clayey soils are common in these alluvial deposits.
Northeast of Red Gully the area is underlain by clayey soils associated with the
Beaumont Formation. Higher groundwater may be expected in the southern part of the
area. Two known active faults are near the area. The nearest known fault is the Clodine
Fault which crosses FM 1464 about 1500 feet northwest of area. The Renn Scarp is
located about 2000 feet northeast of the site. Neither of these faults are known to be
within the Four Corners area. During our reconnaissance we did not observe any
conclusive evidence of adverse geological conditions apart from occasional broken or

poor pavement and several buildings with structural damage.
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A search and review of existing geotechnical reports firm HVJ Associates files, private
records and public records was done to obtain geotechnical information relevant to the

study areas in this project. Our findings are summarized in the following table.

Service Area | Generalized Soil Conditions Groundwater
Level Range
Four Comers Surface strata consisting of firm to very stiff | 8 to 15 feet
clays and generally underlain by very loose to
medium dense sands and silts

Available geotechnical data indicates that soil conditions in and near the study area are
typical of the Beaumont Formation and Quaternary alluvial deposits. Additional
geotechnical data within the project areas are required to confirm soil stratigraphy at the
facility locations and to provide in situ property information for detailed design. Where
no surficial evidence of active faulting was observed during the field reconnaissance, it

does not preclude the presence of active faults.

Note that this summary does not fully relate findings and opinions of HVJ Associates,
Inc. Those findings and opinions are only related through their full report located in the

Appendix.

1.4 POPULATION - EXISTING AND PROJECTED

1990 Census data for this area of Fort Bend County was obtained from the Houston-
Galveston Area Council (HGAC) and used to determine existing population estimates
within the planning area. According to the census data, in 1990 approximately 1,150
people resided within the planning area in 350 housing units which is equivalent to 3.3
persons per household. A recent field survey of the planning area indicates that several
older housing units appear to be uninhabited but that new housing units have been
constructed (primarily in the Atanacia Martinez subdivision) since the 1990 census. For
this water and sewer study, the 1998 estimated population for the planning area was held

at 1,150 persons with approximately 350 existing housing units within the planning area.
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The population of Fort Bend County grew at an average annual rate of just under ten
percent in the 1980°s and continued to grow at an average rate of just under six percent
during the 1990’s. The HGAC forecasts that the average annual growth rate within the
county will slow to less than three percent through the year 2020, Historically, the Four
Corners area has not observed population increases that mirrored the rest of Fort Bend
County. With the construction of water and sanitary sewer facilities within the Four
Corners area, population increases within the area are to be expected. For the purposes of
this planning study, average annual population increases of three percent (consistent with
the rest of Fort Bend County) were used for the Four Corners planning area. Based upon
this rate, the population of the Four Corners area is projected to increase from 1,150 in

1998 to 2,200 in the Year 2020. Table 1.4.1 includes a summary of the population

information.
TABLE 1.4.1
POPULATION PROJECTIONS

Census Tract 703.51 1990 1998 2020

Census Estimated Projected
Housing Units 350 350 670
Population 1,150 1,150 2,200
Occupants per Household | 3.3 33 33

1.5 EXISTING/PROJECTED WATER AND SEWER DEMANDS

Water and sanitary sewer demands were developed using the estimated 1998 population
of the area and the projected growth through the Year 2020. Demands were based upon
design values for water and sewer utilized by the Texas Natural Resource Conservation
Commission (TNRCC). These design values are 120 gallons per capita day for average
daily water demand and 100 gallons per capita day for average daily wastewater demand.
Peaking factors for both water and sewer flows were used to estimate peak daily
demands. The water and sewer demands calculated for the planning area are presented in

Table 1.5.1.
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Projected average daily water demand for the service area is estimated to increase from
138,000 gallons per day (gpd) in 1998 to 264,420 gpd in the Year 2020. Similarly,
average daily sewer flows are estimated to increase from 115,000 gpd in 1998 to 220,350
gpd in the Year 2020. For the purposes of this study, the water distribution and
wastewater collection systems were evaluated for the current demands within the area
and the projected demands in the Year 2020. In addition to the average daily demands,
peak hour water demands and design fire flows defined by the State Board of Insurance
are utilized in the water system design. Peak wastewater flows are developed for hift

station design. These flows are also presented in Table 1.5.1.

TABLE 1.5.1
WATER AND SEWER DEMAND PROJECTIONS

Existing Projected
1998 2020
WATER SYSTEM
Average Daily Demand (gallons)"" 138,000 264,420
Peaky Daily Demand (gpm)™® 240 460
Fire Flow (gpm) 500 500
SANITARY SEWER SYSTEM
Average Daily Demand (gallons)m 115,000 220,350
Peak Daily Demand (gallons)® 460,000 881,410

(1) Based upon 120 gallons per capita day
(2) 2.5 x Average Daily Demand

(3) Based upon 100 gallons per capita day
(4) 4 x Average Daily Demand

1.6 ASSESSED VALUES

Property values for acreage within the planning area were obtained from the Fort Bend
County Appraisal District and were separated into general land classifications including:

agricultural/open space, landfill, light industrial/commercial, rights-of-way/easements
Four Corners Area Water and Wastewater Facilities Planning Study
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and single family residential. Table 1.6.1 summarizes the 1998 assessed values for

property in the Four Corners area.

TABLE 1.6.1

1998 ASSESSED VALUES
Land Classification Total Assessed Value
Agricultural/Open Space $ 1,589,600
Light Industrial/Commercial 3,982,450
Landfill 694,650
Rights-of-Way/Easements 900
Single Family (< 1 acre) 9,211,000
Single Family (1-2 acres) 2,321,650
Single Family (> 2 acres) 4,724,300
TOTAL ASSESSED VALUE $22,524,550
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2.0 AREA ENVIRONMENTAL ASSESSMENT
2.1. EVALUATION OF AREA’S HISTORIC LAND USAGE
2.1.1. INTRODUCTION

Earth Tech, formerly Rust Environment & Infrastructure, Inc. contracted with
BC&AD Archaeology, Inc. (BCAD) to determine the potential presence of
cultural resources in the areas that could be eligible for inclusion in the National
Register or Historic Places or warrant designation as Texas State Archaeological
Land marks. This work is been completed for a Fort Bend County for water
wastewater treating systems study in the Four Corners area. This area is shown in

Figure I, Section 1.

2.1.2. ENVIRONMENTAL BACKGROUND

The Colorado, Brazos, Trinity, Neches and Sabine Rivers originate north of the
Texas Coastal Plain. They flow southward through the plain to the Gulf of
Mexico. These rivers are pro-Pleistocene in age. Smaller creeks such as the
Oyster Creek and Jones Creek developed during the Pleistocene and parallel the
major waterways. Fort Bend County is located in the Western Guif section of the

Coastal Plain,

Fort Bend County's location in the Western Gulf section of the Coastal Plain
places it within a subtropical belt. The modem climate is characterized by high
humidity. The biggest factor controlling the regional climate is the Gulf of
Mexico. Summers are hot arid humid and winters are generally mild (Story,
1990). The mean annual temperature of the area is 20 degrees centigrade with a
mean average of rainfall of 46.1 inches. Prevailing winds are south and southeast,
except during the winter when fronts shift the wind from the north. The modern
climate is generally considered to be similar to the climate that existed 5,000

years ago.

Four Corners Area Water and Wastewater Facilities Planning Study

FINAL REPORT Page 2-1




The flora and fauna or the project areas when first settled could include open land,
woodland and wetland habitats. The following are excerpt from a book by A. A
Parker (1835).

"..list of the forest trees, shrubs, vines i.e. red, black, white, willow; post
and live oaks; pine, cedar, cottonwood, mulberry, hickory, ash elm
cypress, box-wood, elder, dogwood, walnut, pecan, moscheto-a species of
locust, holly, haws, hackberry, magnolia, chinquspin, wild peacan, suple
jack, cane brake, palmetto, various kinds of grapevines, creepers, rushes,
Spanish-moss, prairie grass and a great variety of flowers....

..Then there are bear, mexican hog, wild geese, rabbits and a great variety
of ducks..."

Wild herbaceous plants that were native to this area include bluestem,
indiangrass, croton. beggerwood. pokeweed. partridgepea, ragweed and fescue.
Examples of native hardwood trees would be oak, mulberry, sweetgum, pecan,
hawthorn, dogwood, persimmon, sumac, hichory, black walnut, maple and
greenbrier.. Coniferous plants included red cedar arid coast juniper. Shrubs
included American beauty berry, farkleberry. yaupon and possumhaw. Wetland
plants such as smartweed, wild millet, bulrushes, saltgrass and cattail are native to
the area (U S. Department of Agriculture, 1976).

This vegetative environment supported wildlife such as bear, rabbit, red fox, deer,
coyotes, racoon, opossum, muskrat, beaver, alligator, armadillo, squirrel, and
skunk. A wide variety of birds were present such as quail, dove, prairie chicken,
song birds, herons and kingfishers. The area was also a winter home for a number
of migratory birds such as geese, ducks, egrets, coots, etc. (U.S. Department of
Agriculture, 1976).

2.2. EVALUATION OF AREA’S POTENTIAL WETLANDS
2.2.1 BACKGROUND INFORMATION

Pursuant to Section 404 of the Clean Water Act and the rules and regulations
promulgated thereunder by the United States Environmental Protection Agency
(EPA) and the United States Army Corps of Engineers (USACE), the discharge of
dredged or fill material into waters of the United States, including wetlands,
requires the issuance of a permit from the USACE (33 CFR Parts 320-330). For
the purposes of administering the Section 404 permit program, the USACE

defines wetlands as follows:
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Those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions, Wetlands generally include swamps,
marshes, bogs, and similar areas. (33 CFR 328.3)

The Corps of Engineers Wetlands Delineation Manual (Technical Report Y-87-1),

issued by the USACE in 1987, states that wetlands must possess three essential
characteristics. Under normal circumstances, these characteristics include the

presence of:

s hydrophytic {water-loving) vegetation,

¢ hydric soils, and

e wetland hydrology.
If all three of these criteria are present on a particular property, then a permit or
notification under Nationwide Permit 26 must be submitted to the USACE in

order to fill all or a portion of those areas.

Anyone conducting a regulated activity or discharge activity within the United
States and its territories must adhere to the provisions of the Clean Water Act. If
any contemplated activity might impact waters of the United States, including
adjacent or isolated wetlands, the USACE must be contacted for an official
determination of the presence of jurisdictional wetlands. If jurisdictional wetlands
are found to exist, then any activity which would involve filling or dredging these

wetlands would require the issuance of a permit.

2.2.2 RESOURCE REVIEW

This preliminary wetlands investigation consisted of a review of all available
published data for the study area including topographic maps, a National
Wetlands Inventory map (draft), aerial photographs, infrared aerial photographs,

and soil information published in the Soil Survey of Fort Bend County, Texas.
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Based on this preliminary investigation, numerous waters of the United States,
including wetlands, and areas potentially containing waters of the United States,
were identified within the boundaries of the study area. Following this resource
review, ground truthing field activities were initiated for the purpose of further
identifying waters of the United States, including wetlands, located within the

study area.

2.2.3 FIELD INVESTIGATION

In order to determine the potential presence and extent of jurisdictional waters of
the United States, including wetlands, located within the study area, a preliminary
wetlands determination was conducted. The wetlands field investigation of the
study area was conducted over the course of four days; field investigation dates

included October 15, November 9, November 10, and November 19, 1998.

The field investigation aspect of this project involved the systematic evaluation of
all readily accessible undeveloped parcels of property. Several inaccessible
parcels of land were however not physically visited during this investigation.
Additionally, based on the review of the published resources during the initial
phase of this investigation, urban areas (developed residential, commercial, or
industrial properties) were not investigated for potential wetlands. Also, several
areas which could be inferred as upland areas based on the resource review were
not physically visited during this investigation. Though numerous parcels of
undeveloped land were physically evaluated during this study, each parcel was
not investigated as thoroughly as would be the practice during a more extensive

wetlands determination or delineation activity.

2.2.4 WETLANDS INVESTIGATION FINDINGS

This preliminary wetlands investigation (both the resource review and the field
investigation) resulted in the creation of an exhibit which details the waters of the

United States, including wetlands, which were identified within the boundaries of
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the study area. A cursory evaluation of the soils, hydrology, and vegetation in
most of the areas visited during the field investigation phase of this project was
conducted based on field conditions or reviewed resources. For the purposes of
this preliminary wetlands investigation, the undeveloped parcels of property

evaluated during this study were categorized as follows:

¢ Upland areas or primarily upland areas. These areas were identified using
both the resource review and field investigation phases of this project.

e Wetland areas or potential wetland areas. These areas were identified
using both the resource review and field investigation phases of this
project.

e Areas recently cleared which are developing wetland characteristics.
These areas were identified during the field investigation phase of this
project. At least two parcels of undeveloped property were observed to be
recently cleared; these areas were most likely cleared within the past 6 to 9
months. Each of these areas now possess an undulating ground surface
which is conducive for collecting and trapping water. Wetland vegetation
was observed to be growing in many of the depressions created by the
clearing activities. At present, two of the three wetland criteria (e.g.,
hydrology and vegetation) were met in these areas. Without appropriate
intervention, wetlands may establish in these rather flat, poorly drained
areas. Further research would need to be conducted to determine whether
or not wetlands historically existed in these areas.

e Areas not physically visited. These areas include areas which were not
walked during the field investigation aspect of this study and which the
resource review of these areas was not definitive as to whether or not
wetlands existed in these areas. Based on the ground truthing activities
which were conducted within the study area, most of the areas not
physically visited are most likely to contain upland or primarily upland
areas.

Overall, ground truthing was accomplished for the majority of the undeveloped
parcels of property located within the study area. Additionally, Keegans Bayou
and Red Gully are considered jurisdictional waters of the United States. Any
activities impacting these waters, such as outfalls, road crossings, etc., would need
to be evaluated for potential permitting requirements under Section 404 of the

Clean Water Act and/or the Rivers and Harbors Act of 1899,
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2.3.
2.3.1. HISTORICAL BACKGROUND

2.3.5 SUMMARY

A therough wetland determination and/or delineation should be conducted on any
parcels of property identified for the purpose of constructing water or wastewater
facilities. Even areas identified as uplands or primarily uplands in this preliminary
wetlands investigation should be evaluated for potential wetland areas once

potential facility locations have been identified.

This preliminary wetlands investigation was performed by Earth Tech in
accordance with generally accepted practices as set forth in the Corps of
Engineers Wetlands Delineation Manual (Technical Report Y-87-1). Earth Tech

observed the same degree of care and skill generally exercised by wetland
professionals under similar circumstances. The conclusions are based on our
professional judgement regarding the significance of the information gathered
during the course of this study. Specifically, Earth Tech does not and cannot
represent that all or any portion of the study area is in fact jurisdictional waters of
the United States, including wetlands, under Section 404 of the Clean Water Act
inasmuch as such legal determinations can only be made by authorized staff

members of the U.S. Army Corps of Engineers.

DESCRIPTION OF AREA’S POTENTIAL HISTORIC SITES

The wide variety of native floral and faunal resources supported an indigenous
population in Fort Bend County. When Cabeza de Vaca, a survivor of the
Narvaez expedition to colonize southern Florida, was shipwrecked in 1528 on
what has often been identified as Galveston Island (probably Oyster Bay
Peninsula), he was met by the native Americans of the area (Krieger, 1959). This
group of Native Americans was part of the Karankawa group that was probably
made up to at least five tribes (Aten. 1983). There were three other related native

groups on the upper Texas coast at that time; the Akokisa who occupied the
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‘Galveston Bay area northward to Conroe and east to approximately Beaumont;
the Atakapa who occupied the area east of Beaumont into western Louisiana; and
the Bidai who occupied the territory north of the Akokisa which included the
Huntsville and Liberty areas (Aten, 1983). From the ethnohistoric records as welt
as (lie archaeological information, the groups were hunting and gathering peoples
(Hester, 1980; Aten, 1983; Story, 1990). From ca. 3000 BC to AD 100, no
important technological or social advances have been identified among the Native
American groups. From AD 100 to AD 800, ceramics were being used the bow
and arrow was introduced and there was some recognition of territonal
boundaries indicating social structure. From AD 800 until contact, there was

refinement in ceramic production and increased use of the bow and arrow.

At the time of contact, the sociopolitical structure of the groups would be
classified as tribes (Aten, 1983). During the warm seasons, they were dispersed in
band sized groups. They gathered into villages during the colder seasons with
populations ranging from 400 to 500. Cabeza de Vaca's account of these groups
was that they lived in a state of starvation the year around even though they had
access to all of the marine resources of a coastal environment. Caleza de Vaca
lived in this area for six years and became a trader for the Native Americans,
bartering sea shells and other coastal products for hides and lithic resources from
inland groups (Newcomb, 1961). The archaeological record indicates that
ceramics appeared with the Atakapa in 70 BC, with the Akokisa in AD 100, with
the Karonkawa in AD 300 and with the Bidai in AD 500. The origin of this
ceramic technology would appear to be the Lower Mississippt Valley and was

adopted from east to west over time (Aten, 1983).

Some of the project areas in Fort Bend County were part of the original Stephen
F. Austin colony. Their location along the Brazos River was advantageous, as it

was easily navigated which gave ready access to the Gulf of Mexico.
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2.3.2. METHODOLOGY

BCAD conducted archival research on the project areas prior to field surveys at
the Texas Archaeological Research Laboratory (TARL) and the General Land
Office in Austin, Texas; at the Fort Bend County Museum,; and it the Texas Room
of the Houston Public Library. The files of National Register of Historic Places,
National Register of Eligible Sites and the Texas State Archaeological Sites were
reviewed. The General Land Office provided information on the original Spanish
land grants and owners of the project areas. Early Texas history was reviewed as
well as the biographies of the original owners of the land tracts. Aerial

photographs were studied to determine more recent land use.

BCAD conducted reconnaissance surveys of the project areas on September 22,
1998 to the extent or ready accessibility to the areas. Natural drainage channels
were located because the banks of waterways were frequently preferred for

campsites by prehistoric peoples.

The architecture of those existing buildings that could meet the requirements for
inclusion in the National Register or Historic Places was examined. The structure

must be fifty years old and meet one or more of the following requirements:

1. The structure is associated with events that have made a significant
contribution to the broad patterns of history.

2. The structure is associated with the lives of persons significant in our past.
3. The structure is important to a particular cultural or ethnic group.

4. The structure is the work of a significant architect, master builder, or
craftsman.

5. The structure embodies the distinctive characteristic of a type, period, or
method of construction, possesses high aesthetic value, or represents a
significant and distinguishable entity whose components may lack individual
distinctions.

6. The structure has yielded or may be likely to yield information important to
the understanding of Texas culture or history.
Four Corners Area Water and Wastewater Facilities Planning Study
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2.3.3. RESULTS OF THE FOUR CORNERS SITE SURVEY
Archival Research - The attached map presents the Clodine, Texas U.S.

Geological Survey Map with the Four Corners project area superimposed.
Research at TARL indicated no previously recorded archaeological sites on the
project area. However, nine prehistoric sites (41FB201, 41FB202, 41FB203,
41FB210, 41FB214. 41FB215, 41FB216, 41FB217 and 41FB221) have been
recorded around the northern shores of White Lake located approximately a mile

to the south of the project area.

The original owners of the land in the project area include Jesse H. Cartwright,
Mills M. Battle, D. A. Conner, John Leverton, Andrew M. Clopper and the I. &
GN. RR Co. Jesse H Cartwright has been discussed in the history of the
Cummings Road project area. Mills M. Battle was also a member of the “Old
Three Hundred" of the Austin colony. He is listed as a contractor and carpenter in
business. He was at various times, justice of the peace, deputy clerk of the probate
court, notary public and county clerk in Fort Bend County. He helped nominate
Sam Houston for President of the Republic of Texas in 1841 (Tyler, 1996). No
background information could be located for D. A. Connor and John Leverton.
Andrew M. Clopper was the son of Nicholas Clopper. Nicholas Clopper joined
the Austin colony in 1822 and was instrumental in developing a trade route using
Buffalo Bayou. Nicholas was responsible for the acquisition of the "Twin Sisters"
used in the Battle of San Jacinto (Tyler, 1996). Andrew was a courier for
President David Burnett during the Texas Revolution and later worked as a
surveyor in the general area (Lapham Letters, 1909). Also shown on Figure VI is
the estimated route of General Santa Anna on April 14th and 15th of 1836 on his
way to Harrisburg and eventually, the Battle of San Jacinto (Wharton, 1939). This
route was reconstructed using the personal narrative of Jose Enrique de la Pena as
well as recollections handed down from eyewitness accounts. Santa Ana crossed
the Brazos River on April 14th, 1836 at Thompsons Ferry, moved north crossing

Jones Creek and supposedly made camp at nightfall on the western Andrew
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Clopper land tract. By ncon on April 15, 1836, he had moved southeast and burnt
the plantation of William Stafford (located just cast of the George Brown and
Charles Belknap tract) which has been documented historicaliy. This route on the
morning or April 15th could have taken him across the southern portion of the
Four Corners project area. The actual route has not been firmly documented

historically or archaeologically (Jeff Dunn, personal communication, 1998).

There is no archival evidence that any of the original owners of the land built
plantations or habitations in the project area. In the case of Battle and Cartwright,
it 1s more likely that their residences would have been built on Oyster Creek,
south of the project area. Since first settled, the main land use of the project area
has been for growing crops (corn, cotton potatoes and sugar cane) and/or for
grazing cattle and horses (Lipham Letters, 1909). A 1956 aerial photograph,
shows that the entire project area has been under cultivation at some time (Fort
Bend Soil Survey, 1956). Approximately, thirty houses exist on this photograph

that are also present in the attached map.

The highest potential for prehistoric sites in this area is along the banks of
Keegans Bayou located behind the Kingbridge Development in the upper
northeast section of the area and the banks of two drainage channels, one in the
northwestern section of the project area drains into Red Gully in the southwest
section of the project area. Keegans Bayou appears to have been rerouted to its
present location and the area has been extensively modified by new construction.
Limited access to the banks of the drainage channels prevented a complete walk-
through survey of these areas for potential prehistoric sites. However, limited
observations during the field survey and the aerial photographs indicate that the
northwest drainage channel has been heavily impacted by cultivation as well as
construction since 1956. Visual observations indicate that the banks of Red Gulch
have been extensively modified from the southwestern point adjacent to the

landfill to the southern edge of the project area by landfill operations and
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construction. Visual observations and the aerial photographs indicate that the
banks of the western extension of Red Gulch to the western boundary of the

project area have been impacted by cultivation.

The remaining houses that meet the age requirement for the National Register of
Historic Places were examined and only one could possibly qualify based on any
of the other requirements. This is the residence at 9427 Gaines Road. There was
no evidence of any remains of preexisting historic structures on the rest of the
project area which has also been heavily impacted by cultivation and new

construction based on limited visual observations and the aerial photographs.

2.3.4. FOUR CORNERS SITE SPECIFICS

The residence at 9427 Gaines Road could possibly qualify for the National

Register of Historic Places. Avoidance of this structure is recommended.

The archival research has indicated that there is a probability that the southern
portion of the Four Corners area was crossed by Santa Anna's army during the
Texas Revolution. There is however, little probability of finding significant
archaeological deposits associated with this event because the army marched
rather quickly between the previous night's campsite and Stafford's plantation. It
might be possible to find isolated artifacts, but nothing that would add to the
better understanding of Texas History. It is unlikely that any further
archaeological studies would be required concerning this event. However, if
during construction of the proposed projects artifacts relating to this event are

found, an archaeologist should be contacted.

2.4. EVALUATION OF AREA’S POTENTIAL ENDANGERED
SPECIES HABITATS
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As part of the environmental investigation of the study area, the Texas Parks and
Wildlife Department and the U.S. Fish and Wildlife Service were contacted
regarding the possible occurrence of threatened or endangered species within the

boundaries of the study area.

In correspondence dated September 30, 1998, the Texas Parks and Wildlife
Department (TPWD), Texas Biological Conservation Data System office, the
TPWD Wildlife Habitat Assessment Program, and the U.S. Fish and Wildlife
Service (USFWS) were officially contacted for a review of sensitive species (e g.,
threatened or endangered species) and natural communities which could

potentially occur within the study area.

In correspondence dated October 6, 1998, the USFWS stated that a review of the
U.S. Fish and Wildlife Service files and your project information indicate that no
federally listed or proposed threatened or endangered species are likely to occur at

the project site.”

In correspondence dated October 14, 1998, the TPWD Wildlife Habitat
Assessment Program stated that sensitive wildlife habitats that should incorporate
planning considerations within this study area include mature woodlands, riparian
vegetation associated with creek drainage, native grasslands, and wetlands.
Development of project alternative alignments should include considerations for
sequentially avoiding, minimizing or compensating losses of these sensitive
habitats. Where possible, water and wastewater lines should follow existing
rights-of-way. Mitigation measures to offset unavoidable losses to these habitats
should be included in project planning. Such measures may include provisions for
tree and shrub plantings and for revegetation of disturbed areas using native plant
species.” Such ecological considerations would need to be taken into account

once project alternatives or options have been identified.
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2.5.

As of November 24, 1998, correspondence from the TPWD Texas Biological
Conservation Data System office has not been received. To date, information
received by the USFWS and TPWD indicate that threatened and endangered
species of plants and animals are not considered to be a concern within the

confines of the study area.

All correspondence pertaining to threatened and endangered species is provided in

Appendix D of this report.

EXTENT OF FLOOD PLAIN IN AREA

As part of this investigation, the Federal Emergency Management Agency
(FEMA) National Flood Insurance Program Flood Insurance Rate Maps (FIRMs)
were evaluated for the study area. The FIRM panel 120 of 550, map number
48157C0120-H, dated September 30, 1992, and map number 48157C0120-J,

dated January 3, 1997, were reviewed for this project.

The northeastern-most corner of the study area boundary crosses the well defined
channel of Keegans Bayou at two locations. Keegans Bayou is designated as a
“Zone AE” area which consists of a special flood hazard area potentially
inundated by a 100-year flood. The 100-year flood is contained within the channel
of Keegans Bayou in this area according to the FIRMs reviewed during this
investigation. Zone AE specifically refers to areas of the 100-year flood in which

base flood elevations have been determined.

The southwestern-most corner of the study area is encompassed by a flood zone
associated with Red Gully, based on the FIRMs reviewed for this area. Red Gully
generally flows southeast and south within the boundaries of the study area and
then flows south/southeast into Qyster Creek. Oyster Creek flows into the Brazos

River which then flows into the Gulf of Mexico.
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The area surrounding Red Gully is designated as a Zone AE. This area which
consists of a special flood hazard area that has a potential to be inundated by a
100-year flood; floodway areas in Zone AE are also designated on the FIRMs.
The Red Gully 100-year flood zone is not contained within the channel similar to

the well defined channel of Keegans Bayou.

Additionally, a Zone X area is also located in the southwestern-most corner of the
study area. Zone X areas are defined as areas below the 500-year flood elevation
and areas within the 100-year flood area with average depths of less than one foot
or with drainage areas less than one square mile, and/or areas protected by levees
from the 100-year flood. Specifically, Sweet City Acres, a small residential
subdivision located along the southern boundary of the study area, consists of an
area protected from the 100-year flood by a levee; this levee could however be

subject to possible failure or overtopping during larger floods.

Aside from the channel of Keegans Bayou, located in the northeastern corer of
the study area, and the area surrounding Red Gully, located in the southwestern
corner of the study area, no other flood zones were identified during the course of

this study.

Figure II illustrates the FEMA designated flood zones located within the study

area.
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3.0 EVALUATION OF AREA EXISTING PRIVATE WELLS AND
EXISTING SEPTIC SYSTEMS

The Four Corners area considered by this study generally consists of low income
residential housing including small single family houses and mobile homes. Some
light commercial developments are interspersed within residential development in
the area. Currently, no community water system exists in the Four Corners area.
Private water wells supply the limited domestic water to residences in the area.
Sanitary sewage treatment is accomplished by with septic fields serving individual
lots. The approximate locations of existing private water wells and existing private

septic systems are shown on the attached Exhibit A.

Monitoring wells around the Sprint Landfill located in the center of the study area.
Samples from monitoring wells were analyzed for the following:

Cadmium (dissolved)
Chloride

Iron (dissolved)
Manganese (dissolved)
Total Dissolved Solids
Zinc (dissolved)

SP Conductance

pH

Total Organic Carbon
Lead (dissolved)

Of those listed the regulated inorganic chemicals listed in the Safe Drinking Water
Act regulations are, Cadmium and Lead. The maximum contaminant limit for these
is 0.005 mg/l and 0.015 mg/l respectively. The SDWA lead and copper rule
determining values for drinking water are to be established from customer tap
samples and take into account background concentration levels. It is not known
what background levels may be present to enable a determination whether levels

indicated in monitoring reports are elevated above normal levels.
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Test results received from the TNRCC for monitoring wells are located in

Appendix G.

Based upon information from the Fort Bend appraisal district maps and records, the
typical residential lot size (east of Richmond Gaines Road) is 70’ x 150°. This
typical lot size is inadequate to meet the TNRCC’s distance requirements between
an on-site treatment facility and a public drinking water well. A close distance
between waste and water facilities contributes to drinking water quality

deterioration.
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4.0 PROJECT JUSTIFICATION

4.1. EXISTING CONDITIONS

The Fort Bend County, Four Corners area is an unincorporated area within the county
that is home to approximately 1,150 primarily low income, minority residents. There
currently is no public water supply or wastewater collection and treatment. Currently,
residents obtain water from private wells. To date, some of the area’s homeowners
shallow water wells have gone dry, forcing them to get water from their neighbor’s
wells. Some residents use privies and other inadequate means of on-site sewage
disposal. On-site sewage disposal systems located on small lots can contribute to
groundwater well contamination. Contaminated well water by the inadequate disposal
methods poses a health hazard to area residents. It has been estimated that 90% of the
area residents buy bottled water. Additional residents moving into the Four Corners

area has stress the already inadequate resources.

4.2. DISCUSSION OF HISTORY OF HEALTH VIOLATIONS

According to Fort Bend County Environmental Health Department there have been
approximately one hundred seventy (170) complaints for septic systems in the project
area over the past ten (10) years. The locations of the complaints by street name are

listed in Table 4.1.

Table 4.1
STREET NUMBER OF COMPLAINTS
Adelfina 19
Aurora 8
Blake 1
Frank 16
Martinez 18
Old Richmond Road 13
Paul 34
Sam 24
Second 17
Severo 8
Tomasa 12
Total 170
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Currently operating on-site treatment systems are experiencing a high degree of failure to
properly treat the area population’s domestic waste. This condition can primarily be
attributed to the overloading of the existing systems. Higher household populations than
systems can handle and inadequate treatment system maintenance. The high number of
complaints is evidence of the pressing need of the area to have wastewater coliection
system in place to replace the stressed on-site treatment systems currently in use in the

arca.
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5.0 ALTERNATIVE WATER AND WASTEWATER SYSTEMS

5.1 CHEMICAL ANALYIS-ADJACENT PUBLIC WATER WELLS

Engineering consultants and water/sewer operators for Municipal Utility Districts in the
area adjacent to the Four Corners planning area were contacted regarding available
chemical analyses of existing water supply wells. Information was provided for public
water supply wells in Fort Bend County MUD No. 2, Kingsbridge MUD, North Mission
Glen MUD and Fort Bend County MUD No. 41.

Based upon the information provided by the water system operators, water supply wells
within each of the four adjacent districts are within the regulatory maximum contaminant
levels for minerals, metals and volatile organic compounds. These maximum contaminant
levels are established by the Texas Natural Resource Conservation Commission. Total
hardness for water from several of the wells is classified as moderate to hard. However,
this is not uncommon for groundwater supplies in the Gulf Coast area and does not pose

problems for use as potable water supply.

5.2 AREA HYDROGEOLOGIC CONDITIONS AND - GENERAL
SOIL GROUNDWATER CHARACTERISTICS
The soils encountered in the reports reviewed are typical of the Beaumont formation and
the Quaternary alluvial deposits. Based on the geotechnical information from these
reports, we do not expect any unusual problems in the project areas. Most of the soils
may be tentatively classified as type B for stiff to hard clays above the water table, and
type C for weaker clays, granular soils and soils below the water table, based on OSHA
trench safety requirements as presented in Appendix B of 29 CFR part 1926. Since some
of the borings were drilled at distances up to about 5 miles from the project areas, we are

uncertain of soil conditions at specific project locations.

Groundwater level measurements were documented in several of the projects reviewed. It

should be noted, however, that groundwater levels may fluctuate seasonally, climatically
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and due to other factors not evident at the time of drilling. If clay soils exist to a
significant depth below the base of the trench excavation, a pump and sump dewatering
system will probably be adequate for trench excavation. If granular soils are encountered

above or close to the base of excavation, a well point dewatering system may be required.

Thirteen investigations containing 72 borings were reviewed for this sub-area. The
terminal depths of the borings ranged from 5 to 50 feet below ground surface. The soils
encountered were mostly firm to very stiff clay, sandy clay, and silty clay surface
stratums which ranged in thickness from 4 to 25 feet. The plasticity index of the cohesive
soils ranged from about 10 to 70. The cohesive soils were generally underlain by very
loose to medium dense sands and silts. Most of the very sandy and silty soils with
plasticity indices less than 7 occurred to the south of the sub-area where surface strata
occasionally consisted of sands and silts. Calcareous and ferrous nodules were usually
scattered throughout the depth of exploration for most of the borings in and near the sub-
area. Surface layers of fill material ranging from about 2 to 4 feet in thickness occurred
fairly often on the boring logs. In one case, the fill material extended to about 10 feet
below ground surface. Groundwater was recorded at levels ranging from 8 to 15 feet

below ground surface. However, several borings with depths up to 20 feet were dry.

3.3 WATER AND WASTEWATER SYSTEM REQUIREMENTS

Public water distribution and supply systems must be designed in accordance with Texas
Natural Resource Conservation Commission (TNRCC) permanent rules, Chapter 290
(Water Hygiene). Sanitary sewer collection and treatment systems must be designed in
accordance with TNRCC permanent rules, Chapter 317 {Design Criteria for Sewage
Systems). The Four Corners planning area lies within the Extra-Territorial Jurisdiction of
the City of Houston. In addition to the requirements of TNRCC, water and sanitary
sewer facilities must be designed in accordance with the September 1996 “Design
Manual for Wastewater Collection Systems, Water Lines, Storm Drainage and Street
Paving” issued by the City of Houston Department of Public Works and Engineering.

City of Houston design requirements are more stringent than TNRCC with respect to
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certain design elements of water and wastewater systems. Construction drawings for
water and sanitary sewer facilities must be approved and signed by the City of Houston

prior to the initiation of construction.

WASTEWATER COLLECTION SYSTEM

The gravity sanitary sewer system design is based on minimum lateral pipe diameter of 8
inches. The service leads may be as small as 6 inches. Minimum grades for various pipe

diameters in the design are listed the following table.

Diameter (in.) Grade (%)
6 0.65
8 0.44
10 0.33
12 0.26

The grades above will provide a minimum full-flow velocity of 2.3 feet per second to
minimize sedimentation in the pipe. All gravity line design calculations are based on a

Manning’s “n” value of 0.013.

All wastewater collection lines were designed with capacity to meet flow requirements
described in other sections of this report. Flow capacities based on the above minimum

grades for each pipe size are listed in the following table.

Diameter (in.) Capacity (gpd)
6 303,400
8 518,030
10 813,420
12 1,174,070

Minimum depth at the upstream end of all lateral sewers is 3 feet from natural ground to
top of pipe. This is necessary to allow for connections from individual housing units.
Maximum depth of 8 inch, 10 inch and 12 inch pipe is 20 feet from natural ground to
pipe flowline per City of Houston guidelines. This limitation reduces the construction of
deep sanitary sewers in areas with potential for water bearing sands. To take advantage of

the lesser grades, several pipes were over-sized, with excess flow capacity. This allowed
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for greater distances between lift stations while minimizing the number of lift stations

and the depth of gravity sewers.

Wet well dimensions will vary with each lift/pump station and with the phase of
construction being considered. The diameter of the wet well must accommodate the
number of pumps needed to handle the design flow while maintaining adequate clearance
between each pump. Wet well volume is a function of flow rate and pump cycle time.
Minimum allowable cycle time is 6 minutes from start to start. The size of pumps

required varies from ~2 hp to ~45 hp.

Due to the distance between the service area and the source of wastewater treatment, a
pump station and force main will be needed to serve Area 1. The flows for the pump/ lift
station for Area 1 vary substantially from initial to ultimate conditions. This station
should be designed with two pumps for the initial conditions and will ultimately require
three pumps to meet future conditions. The wet well should be large enough to atlow for
a third pump to be added as future demands warrant it. At that time, two pumps will

handle the design flow, and the third will operate as a backup.

The lift stations, which are significantly smaller than the pump station, require
installation of only two pumps for operation. Lift station pumps should be selected such
that a single pump can handle the design flow allowing the second pump to serve as
backup. The lift stations for Area 2 and 3 should be designed to transition from initial to

ultimate flows, if necessary, by pump modifications.

WATER DISTRIBUTION SYSTEM

In addition to hydraulic and pressure considerations, the following design criteria was

applied to sizing the water distribution system.

Diameter Design Limitations

4-inch ~ Only on dead-end lines within cul-de-sacs supplying maximum of 16
connections.
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6-inch ~ Maximum length is 1000 feet when interconnected between two waterlines
8-inch or larger.

Maximum length is 500 feet on permanent dead-end terminating with fire
hydrant or flushing valve.

Only one fire hydrant or flushing valve is allowed.

8-inch  Required for line lengths greater than 1000 feet or when two or more fire
hydrants/flushing valves required.

z12-inch  To be determined by the Professional Engineer and verified by City of
Houston Water Engineering Section.

Water line diameter selection is also impacted by pressure requirements in the system.
Minimum working pressure under normal conditions should exceed 35 pounds per square
inch (psi) at all points in the system. When the system is expected to provide fire-fighting
capability, a minimum pressure of 20 psi must be maintained under combined fire and

drinking water flow conditions.

Gate valves on waterlines 4 inch through 12 inch in diameter must be spaced at a
maximum of 1000 feet. Valves must also be placed at line intersections. The number of
valves should equal the number lines leading out of the intersection minus one. Fire

hydrants in a single family residential development should be spaced at 500 feet.

5.4 ALTERNATIVE SYSTEM LAYOUTS

Two concepts for water supply and wastewater treatment were investigated as part of this
study. One concept included the construction of a water supply plant and wastewater
treatment plant within the limits of the planning area (referred to as the “On-site” option)
which would provide services only for properties within the planning area boundaries.
The other concept involves the acquisition of “surplus” capacity in water supply and
wastewater treatment facilities within neighboring municipal utility districts. Use of
surplus capacity requires the Four Corners area to construct only the water distribution
and wastewater collection systems within their area and these systems would then be
“hooked up” to the adjacent water supply and wastewater treatment plants. Only two

adjacent districts, Kingsbridge MUD and North Mission Glen MUD indicated that water
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and/or sewer capacity was currently available or would be available in the near term (see

Section 10 for summary of all district contacts).

Appendices A, B, and C provide water distribution and wastewater collection system
layouts for the alternatives considered from Kingsbridge MUD, North Mission Glen
MUD, and On-site, respectively. Water distribution layouts are shown only for the On-
site option and connection to Kingsbridge MUD. North Mission Glen is currently
evaluating their water supply system and will not be able to assess their surplus water
capacity until completion of their study. Wastewater collection systems are shown for all

three options.

The wastewater collection schemes for the On-site, Kingsbridge MUD and North Mission
Glen MUD options are very similar with 12-inch gravity trunk sewer lines being located
on Richmond-Gaines Road and Boss-Gaston Road and 8-inch gravity sewer lines being
used throughout the residential areas. Three lift/pump stations are required to provide
service to the total planning area because of the size of the planning area, the limitations
on the depths of gravity sanitary sewer construction and the potential for construction in
wet sand conditions. Under the On-site scenario, one of the three stations would be

constructed at the site of the wastewater treatment plant facility.

Under the Kingsbridge MUD and North Mission Glen MUD scenarios, the wastewater
from the Four Corners area will be collected into a single pump station to be located
adjacent to Old Richmond Road south of Boss-Gaston Road. From this pump station,
wastewater will be pumped via force main to an existing 12-inch gravity sanitary sewer
located at the intersection of Bissonnet Road and Richmond-Gaines Road (Kingsbridge
MUD scenario) or to the North Mission Glen MUD wastewater treatment plant located

on Keegans Bayou, north of the Four Corners area (North Mission Glen scenario).

For the On-site scenario, a wastewater treatment plant site is tentatively located along Old
Richmond Road near the southern limits of the planning area and discharges to Red

Gully. No specific tract of land has been identified at this time for the treatment plant site.
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However, the southern portion of the planning area provides the most accessible

possibilities for outfall into Red Gully.

Water distribution system layouts for the on-site and Kingsbridge scenarios are very
similar with the use of 12-inch water mains along Richmond-Gaines and Boss-Gaston
Roads. Six-inch and eight-inch water lines are used throughout the rest of the system.
Under the Kingsbridge scenario, the Four Corners distribution system will connect to the
Kingsbridge water supply through an existing 12-inch water line located on Boss-Gaston
Road east of Richmond-Gaines Road and to an existing 12-water line located at the
intersection of Bissonnet and Richmond-Gaines. This layout will provide the Four

Corners area with two points of connection to the Kingsbridge water supply system.

The on-site water scenario shows the construction of a water supply plant near Old
Richmond Road south of Boss-Gaston Road. As with the on-site wastewater system
scenario, no specific tract of land has been identified for the water plant location.
However, the location shown on the layout in Appendix C is centrally located to the

entire planning area.

5.5 ALTERNATIVE SYSTEMS COSTS

Construction cost estimates for the alternative water and sewer systems evaluated in the
study were broken down into two separate components. The first component included
the construction costs for water distribution and wastewater collection systems within the
Four Corners planning area. The configurations of these systems were dictated by the
physical locations of water supply and wastewater treatment in addition to regulatory
requirements. The second component involves the construction costs for the water supply
plant and the wastewater treatment plant which are based upon the cost of new facility
construction or in the case of existing plant availability, the capital recovery costs of the
facilities already constructed. All construction cost estimates are based upon current unit

costs for projects similar to scope and size of those evaluated in the study.

Four Corners Area Water and Wastewater Facilities Planning Study

FINAL REPCORT Page 5-7
Revised 2/10/99




Table 5.5.1 provides a summary of the construction costs for the water supply,
wastewater treatment, water distribution and wastewater collection systems alternatives.
Detailed cost construction costs estimates for water distribution and wastewater

collection systems evaluated are included in the appendices of this report.
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TABLE 5.5.1

FOUR CORNERS WATER AND SEWER
ALTERNATIVE SYSTEM COSTS

N. Mission
Glen MUD
WASTEWATER COLLECTION
Construction $ 3,406,475
Contingencies(15%) 510,970
Engineering(10%) 391,740
Site Acquisition/Easement 5,100
Administration(5%) 215,710
TOTAL WASTEWATER COLLECTIO $ 4,529,995
WATER DISTRIBUTION
Construction N/A
Contingencies(15%)
Engineering(10%)

Site Acquistion/Easements
Administration (5%)

TOTAL WATER DISTRIBUTION $ -

WASTEWATER TREATMENT
Construction
Engineering(10%)
Site Acquisition/Easements
Administration(56%)
Capital Recovery(350 Con $ 423,500
TOTAL WASTEWATER TREATMENT

WATER SUPPLY

Construction

Engineering(10%)

Administration(5%)

Site Acqguisition/Easements

Capital Recovery(350 Con N/A
TOTAL WATER SUPPLY

TOTAL WATER SUPPLY AND
DISTRIBUTION N/A

TOTAL WASTEWATER TREATMENT
AND COLLECTION $ 4,953,495

GRAND TOTAL WATER & SEWER N/A

Kingsbridge
MUD
$ 3,326,555
498,980
382,550
5,100
210,660
$ 4,423,845
$ 2,171,800
325,770
249,760
137,370
$ 2,884,700
$ 203,500
$ 395230
$ 3,279,930
$ 4,627,345
$ 7,907,275

On-Site
W& WwW

$ 3,176,075
476,410
365,250

34,000
202,590

$ 4,254,325

$ 2,093,960
314,090
240 810

24,000
133,640

$ 2,806,500

$ 345,000
34,500

18,980
N/A
$ 398,480

$ 1,397,250
139,730
76,850
21,000

N/A

$ 1,634,830

$ 4,441,330

$ 4,652,805

$ 9,094,135
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On-Site WW
Contract Water
$ 3176,075
476,410
365,250
34,000
202,590
$ 4254325
$ 2,171,800
325,770
249,760
137,370
$ 2,884,700
$ 345,000
34,500
18,880
N/A
$ 398,480
$ 395,230
$ 3,279,930
$ 4652805
$ 7,932,735
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6.1 WATER AND WASTEWATER SYSTEM LAYOUT

With the exception of the points of source connection for water supply and wastewater
treatment, there is very little difference in the overall water and sewer system layouts for
the three scenarios evaluated (On-site, Kingsbridge MUD and North Mission Glen
MUD). Due to the size of the planning area, pump stations and lift stations are necessary

for an efficient wastewater collection system for each of the scenarios evaluated,

Section 6.2 discusses the recommended source of water supply and wastewater treatment
as the Kingsbridge MUD option. As shown in the water distribution system layouts and
wastewater collection system layouts in Appendix A, the Four Corners Planning Area
was broken down into three geographic service areas. These areas account for the
majority of the existing 350 connections. The detailed cost estimates provided in
Appendix A for this scenario include a breakdown of water distribution and wastewater
collection system costs by each individual area. Table 6.1.1 provides a summary of the
water distribution and wastewater collection system costs for the Kingsbridge MUD

option.
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TABLE 6.1.1
COST SUMMARY
WATER DISTRIBUTION &
WASTEWATER COLLECTION SYSTEMS

KINGSBRIDGE MUD OFPTION

SERVICE | SERVICE | SERVICE TOTAL AREA
AREA 1 AREA 2 AREA3 | FOUR CORNERS

WASTEWATER COLLECTION SYSTEM

Construction $2237015 $ 449260 $ 640280 $ 3,326,555
Contingencies (15%) 335,550 67,390 96,040 498,880
Engineering (10%) 257,260 51,670 73,620 382,550
Site Acquisition/Easements 1,700 1,700 1,700 5,100
Administration (5%) 141,580 28,500 40,580 210,660
Total Cost $2,973,105 $ 598520 $ 852220 $ 4,423 845
WATER DISTRIBUTION SYSTEM
Construction $1,580,340 $ 322130 $ 269,330 § 2,171,800
Contingencies (15%) 237,050 48,320 40,400 325,770
Engineering (10%) 181,740 37,050 30,970 249,760
Administration (5%) $ 99960 $ 20380 $ 17,030 $ 137,370
Total Cost $2,099080 $ 427880 $ 357,730 § 2,884,700

TOTAL WATER DISTRIBUTION
& WASTEWATER COLLECTION $5,072,195 $ 1,026,400 $ 1,209,950 $ 7,308,545

Total construction cost for the water distribution and wastewater collection system to
serve the 350 existing connections in the planning area is $7,308,545. If phasing of the
overall water and sewer system is required to meet available funding sources, the three
service areas shown in the cost estimate provide a geographic breakdown for
implementation. Implementation of water and sewer service in areas one and two would

provide utility service to approximately 200 of the existing 350 connections.

6.2 WATER SUPPLY AND WASTEWATER TREATMENT
PLANT REQUIREMENTS

The average daily water demand for the existing 350 connections is 138,000 gallons per
day (gpd) while the average daily wastewater flows is 115,000 gpd. Details of available

water supply and wastewater treatment capacity from Municipal Utility Districts adjacent
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to the Four Corners area provided in Section 10.1 of this report. Kingsbridge MUD
currently has surplus wastewater capacity available and will have water supply capacity

available in the near term.

Acquisition of capacity from Kingsbridge MUD is the recommended alternative for
several reasons. The capital recovery costs for the water supply and wastewater treatment
facilities are less than those available from North Mission Glen MUD and are less than
the costs to construct water supply and wastewater treatment facilities within the planning
area. Four Corners will not have to apply for water supply and wastewater discharge
permits (a lengthy and unpredictable process) because Kingsbridge MUD is currently
operating under its own permits. The cost for operation and maintenance of the water
supply plant and wastewater treatment plant, sludge disposal and permit
renewals/reporting/testing is built into the rate structure to be charged to the Four Corners

Area.

The capital recovery costs and water/sewer rates provided by Kingsbridge MUD are
shown in Table 6.2.1. A copy of the District’s response letter regarding availability and

costs are included in Appendix A.
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TABLE 6.2.1

KINGSBRIDGE MUD
WATER SUPPLY AND
WASTEWATER TREATMENT COST

Wastewater Treatment (Capital Recovery Costs)

350 Single Family Connections $ 185,000
Contingencies (10%) 18,500
TOTAL WASTEWATER TREATMENT $ 203,500

Cost per connection $ 581
Water Supply (Capital Recovery Costs)

350 Single Family Connections $ 359,300
Contingencies (10%) 35,930
TOTAL WATER SUPPLY $ 395,230

Cost per connection $ 1,129
TOTAL COST PER CONNECTION $ 1,711

6.3 SYSTEM HYDRAULICS AND PUMPING REQUIREMENTS

The existing residences to be served within the Four Corners Planning Area are
distributed throughout the service area which requires long runs of waterlines and
sanitary sewer lines to provide service. Waterlines operate under pressure and are
typically installed at depths of 4-6 feet below natural ground. The proposed Kingsbridge
layout for the water distribution, shown in Appendix A, provides for two points of
connection to the Kingsbridge water supply system. This allows Four Corners a back up

source of water in the event that one supply connection is out of service.

Sanitary sewer lines operate under the influence of gravity and some of the lengths of
runs in the planning area would require sewers to be constructed at depths in excess of 20
feet to meet design criteria of the City of Houston and the TNRCC. Additionally,
construction of the sanitary sewer lines at shallower depths can reduce the cost of
construction and minimize the potential impacts of wet sand conditions. The proposed

Kingsbridge layout for the wastewater collection system makes use of two lift stations
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and one pump station. The pump station, to be located in the vicinity of Old Richmond
Road will collect all wastewater flows from the Four Corners area and pump them to the
Kingsbridge MUD sanitary sewer system. The pump station will be sized to
accommodate future growth within the planning are but will initially include pumping
equipment necessary to serve the 350 connections. The two lift stations, one located on
Boss-Gaston Road and the other on Old Richmond Road near Dora Lane, are necessary
to lift flows into the shallow gravity sanitary sewer thus eliminating the need to construct

deep trunk gravity sewers (>20 feet) along Old Richmond Road and Boss-Gaston Road.

6.4 PERMITTING REQUIREMENTS

Construction and operation of a wastewater treatment facility requires the acquisition of a
wastewater discharge permit from the Texas Pollutant Discharge Elimination Program.
This program created in 1998 consolidates the previous permitting requirements of the
Environmental Protection Agency (EPA) and the Texas Natural Resource Conservation
Commission (TNRCC) under a single permitting process administered by the TNRCC.
The permitting process generally consists of submittal of wastewater permit applications
with engineering analysis, agency staff review, public notice, public hearing, review by a
hearing examiner, and ultimate issuance of a discharge permit. The time and effort
involved in this process is not predictable due to the potential for public input during the

permitting process. However, typically 12-18 months is required to secure a permit.

To address the issue of land subsidence due to the removal of groundwater in the greater
Houston area, groundwater supply plants must secure water well permits. For wells
constructed in Fort Bend County, a water well permit application must be submitted and
approved by the Fort Bend Subsidence District. If approved by the District, a permit will
be issued with an annual limit on the amount of groundwater permitted for withdrawal by
the permit holder. Historically, no significant problems have been encountered in

acquisition of water well permits in Fort Bend County.
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If water supply and wastewater treatment capacity is secured by the Four Corners area
from an adjacent utility district, no permits from the TNRCC or the Fort Bend
Subsidence District will be necessary. The existing water supply and wastewater
treatment systems will be covered under permits issued to the district owning and
operating the facilities. However, construction drawings for any water
distribution/supply and wastewater collection/treatment proposed to serve the Four

Corners area must be approved by the City of Houston and the TNRCC.

6.5 RIGHT-OF-WAY REQUIREMENTS

The proposed trunk water and sanitary sewer facilities to serve the Four Corners area will
be constructed along the major roadways of Boss-Gaston/Old Richmond Road and
Richmond-Gaines Road. Right-of-way widths along these roadways vary in width from
50 to 70 feet. No additional right-of-way acquisition would be anticipated. However,
field visits have found evidence of gas, electric and telephone utilities along both
roadways. Exact locations of these facilities will be necessary in final design and may
dictate the location of the proposed water and sewer facilities relative to the existing
roadway/drainage and utilities. To provide for a looped connection of the water system
east of Richmond-Gaines Road, acquisition of a water line easement along the east side
of the Atanacia Martinez subdivision from Old Richmond Road south to Dora Lane will

be required.

Lift station and pump station sites have been preliminarily located along Boss-Gaston
Road and Richmond-Gaines Road as shown on the sanitary sewer system layout in the
Appendices. These locations include some flexibility in terms of their physical location
on each roadway but acquisition of each site will be necessary as each proposed station is

included in the final design.

The streets within the Atanacia Martinez subdivision include a combination of dedicated
street rights-of-way and easements for access to existing housing units in the subdivision.

Many of the east-west streets in the subdivision between Second Street and Richmond-
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Gaines Road have dedicated right-of-way widths of 50-60 feet. Those portions of the
same streets located east of Second Street appear to exist only as access easements. In
order to construct public water and sanitary sewer facilities within the access easements,
granting of utility easements from the underlying property owner will be necessary or the
easements may be converted to public road rights-of-way. Conversion of the easements
to right-of-way will require coordination with the property owner and Fort Bend County

to ensure that platting and roadway construction issues are addressed.
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7.0 OPERATIONAL COSTS

With the acquisition of surplus water supply and wastewater treatment capacity from
Kingsbridge MUD, no operation and maintenance costs for the water supply plant and
wastewater treatment plant will be born directly by the Four Corners area. The annual
costs for the operation of the plant facilities is incorporated into the rate structure for

water and sewer service provided by Kingsbridge MUD.

The costs for operation and maintenance of the wastewater collection system, lift/pump
stations and the water distribution system will be the responsibility of the Four Corners
area. These costs can be assessed by the Four Corners Waster Supply Corporation or
similar entity on the customers within the planning area on a monthly basis by
incorporating the costs into the ultimate rate charges to the customers. These ultimate
rate charges would include the actual cost of service from Kingsbridge MUD in addition
to a surcharge to cover operation, maintenance and administrative costs. Most utility
districts contract with an operations company to maintain their water and sewer facilities

using state licensed operating personnel.

Costs for operation and maintenance of wastewater collection systems and the water
distribution systems vary between different municipalities and utility districts within the
southeast Texas area. Larger, more complex systems require more intensive operator
involvement in day to day operations. However, the major maintenance/operational issue
for proposed water and wastewater systems for the Four Corners area will be the
lift/pumping stations. Because the facilities involve mechanical and electrical equipment,
the potential for breakdown exists. Based upon reviews of operation and administration
costs for similar types of water distribution and wastewater collection systems in the area,
an annual budget amount of $50,000 to $100,000 could be expected for the Four Corners

area.
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8.0 PROPOSED WATER CONSERVATION AND DROUGHT
MANAGEMENT PLAN

8.1. UTILITY SYSTEM DESCRIPTION

The Four Corners study area is located in north central Fort Bend County, Texas.
This area has an estimated population of 1,150. The proposed water system will
provide water service through approximately 350 residential customer
connections. The Four Corners water supply comes from the Kingsbridge MUD.
The proposed system's treated water average daily demand of 138,000 gal/day, for
current resident service. A projected peak daily use capacity of 240 gal/day. The

service area is shown on Sheet 1 of 1 in Appendix A.

8.2. UTILITY EVALUATION DATA

The water conservation plan presented herein has an overall objective of reducing
water consumption in the proposed service area. A benefit of water conserved is
the associated reduction in the amount of wastewater needing treatment and
disposal. Water conservation measures also can extend the time period in which
additional water and wastewater treatment capacity must be provided to the

service area.

Various cities throughout the country have adopted water conservation techniques
and technologies depending upon the severity of their water supply situation. In
particular, California has taken significant steps to reduce water consumption, and
here in Texas, the City of Austin has adopted an aggressive water conservation
program. Based on these experiences, some assumptions about the feasibility, cost

and effectiveness of specific measures can be made.

According to the 1990 census figures, the population of the area was 350. This is
also the estimated current population. The projected population of the area is

projected to be 670 by the year 2020.

Generally, the greatest savings in water usage can be realized by adopting
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stringent plumbing codes for new construction. Throughout the nation, utilities
have found that by revising plumbing codes, reductions in new water usage of 25-
30% can be achieved. This type of reduction can have a significant impact on
reducing the high cost of renovating and constructing water and wastewater
treatment facilities. Water use reductions in rural areas on the order of 10-15%,

should be expected for less developed rural areas.

Existing plumbing facilities can also be retrofitted in order to reduce water
consumption. Although this may involve an initial capital outlay, all of the
measures are cost effective in the long-term. Utilities have employed various
methods to recover the costs of plumbing retrofit incentive programs. An
aggressive retrofit program can result in water savings of 15-25% per residence.
Participation level of 20-50 %, can result in an overall water consumption savings

of around 5%.

The population growth projection was applied to the 1,150 current estimated
population and average daily water demand of 264,420 gallons was projected for
the year 2020 with and without conservation measures. An overall savings of
approximately 10% could be achieved by 2020 by adoption of a guidelines that

reduce water consumption in new construction;

¢ Guidelines phased in can result in projected a net water savings of 2% by
2005, 5% by 2010, 7-1/2% by 2015, and 10% by 2020;

e [Initial area consumption could be reduced by 5% through a retrofitting
program and other conservation measures.

An emergency water demand management program includes those measures that
enable the water utility management to significantly reduce water use on a
temporary basis. These measures involve voluntary reductions, restrictions, or
elimination of certain types of water use and water rationing. Because the onset of
an emergency condition is often rapid, it is important that the utility management
be prepared in advance. Further, the citizen or customer must know that additional
measures not identified in the water conservation program may also be necessary

if a drought or other emergency condition occurs.
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8.3. LONG-TERM WATER CONSERVATION

Eleven principal water conservation methods are delineated as part of the

proposed water conservation plan.

1. Education and Information

The most readily available and lowest cost method of promoting water
conservation is to inform water users about ways to save water inside of
homes and other buildings, in landscaping and lawn maintenance, and in
recreational uses. An effective education and information program can be
easily and inexpensively administered by the water system Manager.
Information can be distributed to water users as follows:

1.1. First-Year Program

e The initial year program includes the distribution of educational materials
including a fact sheet detailing water savings methods that can be practiced
by the individual water user,

e Distribution of a fact sheet explaining the Water Conservation program
and the elements of the emergency water demand management Plan;

e Activities scheduled for the “Long Term Program” is outlined and its
benefits are distributed.

1.2. Long Term Program

The Long Term Program consists of distribution of educational materials
semi-annually. Information distribution should correspond with peak
summer demand periods. Such material should incorporate information
available from the American Water Works Association (AWWA), the
TWDB, and other similar associations. Materials regarding water
conservation can be obtained from:

CONSERVATION SECTION
Texas Water Development Board
P.O Box 13231 - Capitol Station
Austin, Texas 78711-3231

1.3. Information to New Customers

New customers should be provided with a package of information namely,
educational material, a fact sheet explaining both the Water Conservation
Program and the elements of a Emergency Water Demand Management
Plan and a copy of "Water Saving Methods That Can Be Practiced by the
Individual Water Users".
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2. Conservation-Oriented Water Rate Structure

The structure of rates can be as important as the rate itself in consumer water
conservation. Some rate structures encourage conservation, while others may
have little affect. Rates should be structured to reflect the cost of service,
including property, hardware, operations, maintenance, personnel, the
depreciation of capital assets, and needed planning expenses.

An effective rate structure can encourage conservation. Rate structures that
result in an unchanged total utility bill are ineffective in encouraging
conservation. Additionally, water conserved in response to increased price is
delayed until utility bills are received by consumers.

Anticipated water use reductions by customers in response to the higher rates
may not be effective when base prices for service are too low. Low base prices
for utility service dampens the impact on utility bills by increasing rates. In
order for rates to affect water conservation levels, a rate increase needs to have
an impact on utility service charges.

A flat rate structure, such as $13.00 for the first 3,000 gallons; 1.50 for each
1,000 gallons after the base amount, neither encourages nor discourages water
conservation.

3. Universal Metering and Meter Repair and Replacement

All water users in the service area must be metered. All new construction,
including multi-family dwellings, must be separately metered. The universal
metering is part of the overall Water Conservation Plan. The following meter
maintenance and replacement programs has been recommended by the

TWDB:
Meter Type Test and Replacement Period
Master meter Annually
Larger than 1-1/2 inch Annually
1-1/2 inch and less Every 10 years

Another segment of a successful conservation program the proposed district
must maintain a meter maintenance program, coupled with computerized
billing and leak detection programs.

4. Water Audits and Leak Detection

Through their billing program, the proposed utility should audit billings to
identify excessive usage and then take steps to determine whether it is a result
of leakage. Once located, all leaks should be immediately repaired. A
continuous leak detection and repair program is key to minimizing
unaccounted for system water losses.
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5. Implementation and Enforcement

The utility will be responsible for administering their Water Conservation
Program. They should oversee the execution and implementation of their
program and supervise the keeping of adequate records for program
verification.

The Water Conservation Plan can be enforced by a utility through the adoption
and implementation of the by the following sample guidelines.

e Water service taps will not be provided to customers unless they meet the
plan requirements;

e The adoption of a rate structure that will encourage retrofitting of old
plumbing fixtures that use large quantities of water; and

o Withhold meter installation to new construction that fails to meet plan
requirements.

The utility will adopt a final and approved plan, committed to maintaining a
conservation program for the duration of their financial obligation to the State
of Texas.

6. Periodic Review and Evaluation

On a biannual basis, the utility should evaluate water use rates and per capita
consumption figures to determine if there is evidence of an increase in system
losses due to mechanical breakdown or leakage and if water conservation
goals are being achieved.

7. Water Conserving Landscaping

A utility can reduce the demands placed on the water distribution system by
landscape and garden watering by encouraging customers to incorporate water
saving practices in landscaping, garden watering facilities. The methods
recommended by the TWDB can be promoted by the utility through an
education and information program include:

o Xeriscaping landscape programs.

e The use of drip irrigation systems, when possible, and to design all
irrigation systems with conservation features such as sprinklers that emit
large drops rather than a fine mist and a sprinkler layout that
accommodates prevailing wind patterns.

e Installation of ornamental fountains that use minimal quantities of water
and include recycling features.

Use of drought-resistant plants and grasses and efficient watering devices.
Establish a landscape water audit program, demonstration gardens and
related programs.
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* Identify other outdoor conservation practices such as covering pools and
spas to reduce evaporation.

8. Distribution System and/or Customer Service Pressure Control

Pressure reductions help save water by reducing the amount of water that can
flow through an opened valve or faucet in a given period of time. Water is also
saved by reducing excessive mechanical stress on plumbing fixtures and
appliances and on distribution systems. Faucet seats and washers last longer,
washing machine and dishwasher valves will break less frequently, pipe joints
will be less susceptible to failure, and leaks in the distribution system will
loose water more slowly at lower pressures.

The utility will evaluate if excessive pressure in parts of the distribution
system is a problem and, if it is, provide information on plans to reduce the
problem of excessive pressure. Recommended pressure in customer service
areas should not exceed 80 pounds per square inch.

9. Recycling and Reuse

Reuse utilizes treated effluent from the wastewater treatment facility can be to
replace a user that requires fresh water from a potable water supply. The area
currently has no potential customers for reuse however, recycle use mi ght
reduce the amount of fresh water required by a future commercial operations.

10. Water Conservation Retrofit Program

The water district utility through an education and information programs
providing pertinent information regarding the purchase and installation of
plumbing fixtures, lawn watering equipment and appliances. This program
will inform users of the advantages of installing water saving devices.

An aggressive retrofit program can have a dramatic impact on water system
demands. Several alternatives are summarized in Tables 3. Market penetration
is based on the experience of other cities offering such programs.

The least-cost alternative is to provide packages to customers containing a
flow restrictor for a showerhead, a toilet bag and two dye tablets. Based on
past experience, the toilet bags are the most acceptable to customers and could
be expected to realize savings of 4.8 gallons per capita per day in participating
households. A more acceptable and more permanent option is to provide
customers with low-flow showerheads and toilet dams. A system used
extensively in the City of Austin was the installation of low-flow showerheads
and toilet dams at no charge to the customer. Through this program, the Austin
market penetration has exceeded 50%. Participating households experienced
resulting water savings of around 15%. Another option is to provide rebates of
$100 to customers who replace their toilets with those that flush 1.5 gallons.
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11. Plumbing Code Water Conservation

Legislation, passed by the 72nd Texas Legislature, that requires that plumbing
fixtures sold in Texas afier January 1,1992, meet the following standards:

» Showers shall be equipped with approved flow control devices to limit
total flow to a maximum of 2.75 gpm at 80 psi of pressure;

e Sink faucets shall deliver water at a rate not to exceed 2.2 gpm at 60 psi
of pressure;

* Wall mounted, Flushometer toilets shall use a maximum of 2.0 gallons
per flush;

 All other toilets shall use a maximum of 1.6 gallons per flush:
Urinals shall use a maximum of 1.0 gallons per flush;

* And drinking water fountains must be self-closing.

8.4 EMERGENCY WATER DEMAND MANAGEMENT
PROGRAM

Drought and other uncontrollable circumstances can disturb the normal utility
water supply availability. In this proposed emergency water demand management
plan, detailed steps are outlined which should be taken by the utility to ensure an
adequate water supply during drought conditions and trigger conditions for
implementing mandatory restrictions. Four water conservation stages are

identified in this drought plan:

Stage 1 - Voluntary Water Conservation
Stage 2 - Water Shortage Alert

Stage 3 - Water Shortage Warning
Stage 4 - Water Shortage Emergency

8.4.1 EMERGENCY WATER DEMAND MANAGEMENT
RESPONSE MEASURES

Stage 1 - Voluntary Water Conservation

Upon implementation of this stage of conservation by the utility manager, after
public announcement and publication of notice, customers of the system shall
be requested to voluntary conserve and limit their use of water. All utility
operations will be placed on mandatory conservation.

Stage 2 - Water Shortage Alert

Upon implementation of this state of conservation by order of the utility
manager, after public announcement and publication of notice, the following
restrictions apply to all persons. The manager, in the exercise of his discretion
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based upon guidelines established by the governing board may implement any
or all of those elements of Stage 2 deemed necessary at any particular time.
The manager shall prescribe the provisions of Stage 1 to remain in effect
during Stage 2. If any provision in Stage 1 conflicts with a provision in Stage
2, the provision in Stage 2 will control.

(1) Grass, trees, shrubbery, annual, biennial or perennial plants, vines,
gardens, and other similar vegetation may be watered, with a hand-held
hose equipped with a positive shut-off nozzle or a hand-held bucket or
watering can no larger than five (5) gallons in capacity, a drip irrigation
system, or an automatic sprinkler system only between the hours of 6 a.m.
to 9 am. and 6 p.m. to 9 p.m. on alternating days from Monday through
Friday depending on location of the premises. Those classes of vegetation
described herein, excluding lawns, may be watered on the day of planting.
The planting of new lawns is prohibited.

(2) Commercial nurseries, commercial sod farms and other similar
establishments may water their nursery stock by means of a hand-held
bucket or watering can between the hours of 8:30 a.m. and 6:00 p.m. Drip
or sprinkler irrigation Systems are also permitted to water nursery stock
during the hours of 8:30 am. to 6:00 p.m. provided irrigation water is
recaptured and re-circulated.

(3)  All run-off from watering bushes, plants, or other vegetation into gutters
or streets shall be deemed a waste of water and is prohibited.

(4) Non-commercial washing of automobiles, trucks, trailers, boats,
airplanes and other mobile equipment shall be limited to the immediate
premises of a commercial washing facility and between the hours of 12:00
noon to 6:00 p.m.

(5) The washing of building exteriors and interiors, trailers, trailer houses
and railroad cars, is prohibited except that in the interest of public health.

(6) Director of Public Health may permit limited use of the water for the
uses cited herein as may be necessary.

(7) Permitting or maintaining defective plumbing in a home, business
establishment or any location where water is used on the premises is
prohibited. Permitting the waste of any water by reason of defective
plumbing as mentioned above shall include the existence of water closets
in need of repair, underground leaks, defective faucets and taps. Permitting
water to flow constantly through a tap, hydrant, valve or otherwise by any
user of water connected to the utility system, shall be considered a waste of
water and prohibited.

(8) The use of fire hydrants for any purpose other than fire fighting is
prohibited, except that the manager may permit the use of metered fire
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hydrant water by the utility or by a commercial operators using jet rodding
equipment to clear and clean sanitary sewers.

(9) The use of water in ornamental fountains or in artificial waterfalls where
the water is not reused or re-circulated in any manner is prohibited.

(10) The use of water to wash down any sidewalks, driveways, parking lots,
tennis courts or other hard surfaced area, or any building or structure is
prohibited except to alleviate immediate health or fire hazards.

(11) The use of water for dust control is prohibited.

(12) The use of potable water by a golf course to irrigate any portion if its
grounds is prohibited except those areas designated as tees and greens and
only between the hours of 6:00 p.m. to 9:30 am. on designated watering
days.

(13) Industrial customers are required to implement individual water
conservation plans that will be subject to approval by the water system in
accordance with guidelines of the plan.

(14) Any use of water for the purposes or in a manner prohibited in this
section shall be deemed to be a waste of water and any person violating
any of the provisions of this section shall be subject to penalties.

Stage 3 - Water Shortage Warning

Upon implementation of this conservation plan by the water system, after
public announcement and publication of notice, the following restrictions shali
apply to all persons. The manager of system, in the exercise of his discretion
based upon guidelines established by the water system, may implement any or
all of those elements of Stage 3 deemed necessary at any particular time. The
manager shall prescribe the provisions of Stage 2 to remain in effect in Stage
3. If any provision in Stage 2 conflicts with a provision in stage 3, the
provision in Stage 3 will control.

(1) New service connections to the water system where some other source of
water independent of the system is existing is prohibited.

(2)  Serving water to a customer in a restaurant is prohibited unless requested
by the customer.

(3) The use of water for the expansion of commercial nursery facilities is
prohibited.

(4) The use of water for scenic and/or recreational ponds and lakes
prohibited.

(5) The use of water for all privately and publicly owned swimming pools,
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wading pools, jacuzzi pools, hot tubs and like or similar uses is prohibited.

(6) The use of water to put new agricultural land into production is
prohibited.

(7) The use of water for new planting or landscaping is prohibited.

(8) All nonessential water uses or uses not necessary to maintain the public
health, safety and welfare are prohibited. Non-essential water users include
the watering of grass, trees, plants and other vegetation (except when Stage
2 restrictions specifically remain applicable), the washing (commercial and
non-commercial) of automobiles, trucks, trailers, boats, airplanes and other
mobile equipment, the watering of golf courses except greens between the
hours of 6:00 am. to 9:00 am. and the use of fountains or artificial
waterfalls.

Stage 4 - Water Shortage Emergency
Upon implementation of the conservation plan by the water system, after

public announcement and publication of notice, the following restrictions shall
apply to all persons. The manager, in the exercise of his discretion based upon
the guidelines established, may implement any or all of those elements of
Stage 4 deemed necessary at any particular time. The manager shall prescribe
the provisions of Stage 3 to remain in effect in Stage 4. If any provision in
Stage 3 conflicts with a provision in Stage 4, the provision in Stage 4 will
control.

(1) No applications for new, additional, expanded, or increased-in-size water
service connections, meters, service lines, pipeline extensions, mains, or
other water service facilities of any kind shail be allowed, approved or
installed except as approved by the water system.

(2) The maximum amounts of monthly water usage for residential and non-
residential customers and the accompanying surcharges may be revised
during the state of emergency in Stage 4. These revised allocation and
surcharged amounts are subject to approval by the utility system board.

(3) The utility system manager is hereby authorized to take any other actions
deemed necessary to meet the conditions resulting from the emergency,
including, but not limited to, pressure reduction.

8.42 TRIGGER CONDITIONS FOR IMPLEMENTING
EMERGENCY WATER DEMAND MANAGEMENT
PLAN

The conditions for triggering voluntary and mandatory restrictions are as
follows:
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Stage 1 - Voluntary Water Conservation

(1) The water system advises possible shortages due to the reduction of the
groundwater levels or that a water shortage is projected, or

(2) Analysis of water supply sources and demand indicates that the water
supply may be exhausted if water demand is not reduced, or

(3) Line breaks or pump or system failure due to hurricanes, flooding, freezes
or some other natural or manmade cause which may result in

unprecedented loss of capability to provide service, or

(4) Peak demands at the water and/or wastewater facilities are nearing
capacity levels and may place a strain on the systems.

Stage 2 - Water Shortage Alert

(1) The manager of the water system advises that a water shortage exists due
to the reduction of the groundwater levels, or

(2) Analysis of water sources and demand indicates that the water supply will
be exhausted if water demand is not reduced, or

(3) Line breaks or pump or system failure due to hurricanes, flooding, freezes
or some other natural or manmade cause which results in unprecedented
loss of capability to provide service, or

(4) Peak demands at the water and/or wastewater plants have reached capacity
levels and are placing a strain on the system, or

(5) Contamination of the water system due to hurricanes, flooding, freeze
and/or some other natural or manmade cause which may result in
unprecedented loss of capacity to provide service.

Stage 3 — Water Shortage Warning

(1) The manager of the water system advises that a water shortage exists due
to the reduced groundwater levels. The manager of the water system takes
necessary action to prevent the waste of water or to alleviate the
emergency.

(2) Line breaks or pump or system failure due to hurricanes, flooding, freezes
or some other natural or manmade cause which results in unprecedented
loss of capability to provide service, or

(3) Peak demands at the water and/or wastewater facilities have exceeded
capacity levels for three days and have placed a strain on the system(s).
Without restraint, service to all utility customers can not be guaranteed, or
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(4) Contamination of the water transmission system due to hurricanes,
flooding, freeze and/or some other natural or manmade cause resulting in
unprecedented loss of capability to provide service.

Stage 4 - Water Shortage Emergency

Stage 3 Guidelines 1,2, and 3 are in effect. Reduction in water usage is still
insufficient and additional water use restrictions are required.

(4) Peak Demands on the water and/or wastewater facilities have exceeded
capacities for 5 days and have placed a strain on the systems. Without
restraint, service to all utility customers can not be guaranteed, or

(5) Contamination of the water transmission system due to hurricanes,
flooding, freezes, and/or some other natural or manmade cause resulting in
major unprecedented loss of capability to provide service.

8.4.3 LEGAL AND REGULATORY COMPONENTS

Plan Adoption Resolution by utility (required)
Emergency Water Demand Management Regulation (required)
Water Conservation Plumbing Regulation (Required if Plumbing
Regulations are implemented by utility)
o  Plumbing Fixture Retrofit Ordinance/Regulation (Optional)
e Conservation-Oriented Rate Ordinance/Regulation (Optional)
e  Water Conservation Landscape Ordinance/Regulation (Optional)

8.4.4 CONTRACTS WITH OTHER POLITICAL
SUBDIVISIONS

The utility system will be required, as part of a contract for sale of water to
any other political subdivision, require that entity to adopt applicable
provisions of their water conservation and emergency water demand
management plan or already have a similar plan in effect. These provisions
will be through contractual agreement prior to the sale of water to the political

subdivision.

8.4.5 ANNUAL REPORTS

The TWDB requires financial assistance recipients that implement a program
of water conservation to submit an annual report to the Executive

Administrator describing the implementation, status, and quantitative
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effectiveness of the water conservation program until its financial obligations
to the State have been discharged (31 TAC §363-71). The utility system
administrator will be required to submit a report within sixty (60) days after

the anniversary date of the loan closing.
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9.0 IMPLEMENTATION AND FUNDING PLAN

9.1. DESCRIPTION OF ENTITIES NECESSARY TO IMPLEMENT
RECOMMENDED PROJECT

In order to access financing sewer facilities in the Four Corners area, a Water District will
have to be formed. Water Supply Corporations (WSC) formed to serve specific areas can
seek loans to construct water facilities however the loan requirements for sewer facilities
require the additional security that a district provides. Unlike WSC’s, Districts have the

ability to levy taxes to cover their debt when revenues are insufficient.

Water districts are local political subdivisions of the state governed by a board of
directors. Water districts in Texas derive their authority from the Texas Constitution,
Article III, Section 52 or Article XVI, Section 59. All water districts must comply with
the laws contained in the Texas Water Code and other applicable statutes. The TNRCC
has “continuing right of supervision” over water districts in accordance with the Texas
Water Code. Districts also are subject to regulation by state and federal agencies that
issue and monitor permits for the various activities of the district. For example, drinking
water quality and wastewater discharges are regulated by the TNRCC and the U.S.

Environmental Protection Agency.

Districts are governed by a board of directors elected by the voters in the district. Board
members must meet the qualifications for serving outlined in the Texas Water Code. The
district’s board is responsible for all the business of the district, including those functions
that are contracted to other parties. In order to meet the financial obligations of the
district a tax may be levied upon all property in the district on an ad valorem basis. The

tax rate authorized by voters cannot be exceeded without additional voter approval.

Once a district has been established, the TNRCC has “continuing right of supervision”
over water districts in accordance with the Texas Water Code. Districts also are subject to

regulation by state and federal agencies that issue and monitor permits for the various
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activities of the district. Drinking water quality and wastewater discharges are regulated

by the TNRCC and the U.S. Environmental Protection Agency.

In order to provide customer service and establish a system, an engineering study must be
made and accepted by funding and regulating agencies; construction plans must be
prepared, reviewed and approved by various government agencies. Seeking a loan to
finance the construction and the loan approval process takes time. Once plans are

approved and financing arranged, usually start construction as soon as possible.

9.2. REQUIREMENTS TO OBTAIN PROJECT FUNDING

There are numerous funding sources for communities seeking financial assistance
funding for the construction of water and wastewater utilities. In most financially needy
communities money to construct the water plants and pipelines, wastewater treatment
plants and sewer lines comes from loans provided by the Rural Utilities Service (RUS) or
through the Texas Water Development Board (TWDB). Of the funding available, the
RUS provides below market interest rates and grants of up to 75% for the most needy of
communities. Loan repayments and daily operational costs are then generally paid off
with revenue from utility service sales. Because the funds and customer base are so
limited, rural utilities are generally not “over-built” to accommodate future growth.
Therefore, future applicants to a rural system may have to pay his share of the cost of

enlarging or extending services.

The following table presents a listing of funding sources developed by the Texas Natural

Resource Conservatton Commission (TNRCC).
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Program or Agency
Contact Name
Phone

Description

This Program or
Agency Works With*

United Financial of Illinois,
Inc.

Scott D. Pinckard

630/ 955-0188

Finances capital equipment and projects for counties, cities,
10Us, WSCs, and local governments. Loans, Sales and
Leaseback, and Master Lease is offered. Loan amounts are
from $50,000 to $10,000,000. 100% financing offered
including engineering and construction costs.

Almost any project

USDA, Rural Development
Rural Utilities Service

J. Gary Lightsey
254-742-9789

RUS Water and Waste Disposal loan funds are used to
develop water and waste disposal systems (including solid
waste disposal and storm drainage) in rural areas and
towns with a population of 10,000 or less. In some cases,
grants may be given for up to 75 percent of eligible project
costs.

Cities, Water Districts,
Water Supply
Corporations (WSCs)
Counties, and Indian
tribes

H

TNRCC

Texas Small Towns
Envircnment Program
{Texas STEP)

Jane Scheidler
912-239-6156

Uses community self-help resources (people power and
affordable budgets) to cut costs on water and wastewater
projects. Loan funds may be avaifable for projects which
have a significant component of self-help. Works with local
"sparkplugs” to accomplish projects.

Political subdivisions
and communities in
unincorporated areas

Texas Department of Housing
and Community Affairs

Texas Community
Development Program
512-475-3800

Provides funding to eligible cities and counties through the
Community Development Block Grant {CDBG) pregram. A
county may apply for assistance for an unincorporated area
in their county. Projects are funded through a regional
competition, with a deadline for applications. Limited
disaster relief and urgent-need funds are also available.
The availability of funds is based on state and federal
appropriations.

Cities and Counties

Melbye & Associates
Russ Melbye
214-985-8560

Provides financing to IOUs, WSCs and political subdivisions
in the form of lease/purchase, straight leasing and loans.
Loan amounts begin at $20,000.

Political subdivisions,
Investor-owned Utilities
(fOUs}, and WSCs

Government Funding Group,
Inc.

Maria D. Middleton
800-561-0461

Arranges financing for political subdivisions. Will also work
with districts, IOUs and WSCs in specific cases. Minimum
loan amount is $10,000.

Political subdivisions,
10Us, and WSCs

First Commercial Capital
Bill Duncan
800-349-7917

Provides Small Business Administration (SBA) and other
government-backed loans. A cash flow lender. Offers long-
term financing for major capital Improvements, new
acquisitions, and refinancing of existing debt. Loan amounts
range from $50,000 to $10,000,000.

10Us and WSCs

Texas Water Development
Board

Financial Assistance
Programs

512-463-7847

Provides financing for water supply projects and water
quality projects including wastewater treatment, non-point
source poliution control, and flood control. Financing is
provided through state-backed bonds or a combination of
state bond proceeds and federal grant funds. Also
administers Economically Distressed Area Program (EDAP)
for financial assistance to economically distressed areas in
27 designated counties.

Political subdivisions
and WSCs

Co-Bank
Steve Gustafson
800-542-8072

Provides financing for water and waste disposal systems
serving predominantly unincorporated areas or
communities of 20,000 or less population, including IOUs,
WSCs, and palitical subdivisions such as cities or water
districts. Co-Bank is a cash flow lender and will work with
borrower to complete application. Loan amounts begin at
$1,000,000.

Incorporated Cities,
VWater Districts, I0Us,
and WSCs

* The term “political subdivision” usually includes incorporated cities, water

districts and counties.
In order for a community to obtain funding assistance from the RUS, applicants are
encouraged to contact the Agency processing office early in the planning stages of their
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project. Agencies such as the Community Resource Group are available to provide
general advice and assistance regarding RUS programs, other funding sources, and types
of systems or improvements appropriate for the applicant’s needs. This agency can also
provide access to technical assistance and other information resources for other project
development issues such as public information, income surveys, developing rate
schedules, system operation and maintenance, and environmental compliance
requirements. Throughout the planning, application processing and construction of the
project, Agency personnel will work closely and cooperatively with the applicant and

their representatives, other State and Federal agencies and technical assistance providers.

9.3. RUS FUNDING APPLICATION.

On order to fund construction of facilities for the Four Corner residents, an initial
application must be submitted to the RUS Regional Office in Angelton, Texas. The
address and contact is:

Mr. James R. Copeland

Community Development Specialist

209 E. Mulberry, Suite 500

Angleton, TX 77515

This initial application consist of a completed form SF 424.2 and two copies of the PER.

9.4 RUS APPLICATION REQUIREMENTS:
(a) One copy of a completed SF 424.2;

(b) A copy of the State intergovernmental comments or one copy of the filed
application for State intergovernmental review; and

(¢} Two copies of the preliminary engineering report (PER) for the project.

(1) The PER may be submitted to the processing office prior to the rest of the
application material if the applicant desires a preliminary review.

(2) The processing office will forward one copy of the PER with comments and
recommendations to the State staff engineer for review upon receipt from the
applicant.
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(3) The State staff will consult with the applicant's engineer as appropriate to
resolve any questions concerning the PER and any environmental concerns.
Written comments will be provided by the State staff engineer and State
Environmental Coordinator to the processing office to meet eligibility
determination time lines.

(d) Written certification that other credit is not available,

(e) Supporting documentation necessary to make an eligibility determination such as
financial statements, audits, organizational documents, or existing debt
instruments. The processing office will advise applicants regarding the required
documents. Applicants that are indebted to RUS will not need to submit
documents already on file with the processing office.

(f) Form RD 1940-20, "Request for Environmental Information” or comparable
information. The applicant should consult with the processing office to determine
what information should be included with this form.

(8) The applicants Internal Revenue Service Taxpayer Identification Number (TIN).
The TIN will be used by the Agency to assign a case number which will be the
applicant's or transferee's TIN preceded by State and County Code numbers. Only
one case number will be assigned to each applicant regardless of the number of
loans or grants or number of separate facilities, unless an exception is authorized
by the National Office.

(h) Other Forms and certifications. Applicants will be required to submit the
following items to the processing office, upon notification from the processing
office to proceed with further development of the full application:

(1) Form RD 442-7, "Operating Budget";

(2) Form RD 1910-11, "Application Certification, Federal Collection Policies for
Consumer or Commercial Debts";

(3) Form RD 400-1, "Equal Opportunity Agreement";
(4) Form RD 400-4, "Assurance Agreement";

(5) Form AD-1047, "Certification Regarding Debarment, Suspension and other
Responsibility Matters”;

(6) Form AD-1049, Certification regarding Drug-Free Workplace Requirements
(Grants) Alternative I for Grantees Other Than Individuals;
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(7) Certifications for Contracts, Grants, and Loans (Regarding Lobbying); and

(8) Certification regarding prohibited tying arrangements. Applicants that provide
electric service must provide the Agency a certification that they will not
require users of a water or wastewater facility financed under this part to
accept electric service as a condition of receiving assistance.

9.5 RUS ADDITIONAL ASSISTANCE PROGRAMS

House connections and plumbing improvements are not part of this project. The RUS
does have an additional program that has grant money available to elderly who are at
least 62 vears of age and the disabled. Loan money at a 1-% interest rate is available to
qualifying residents under the age of 62. These loans and grants are made to individuals
on a case by case basis. An individual’s application for assistance must be made by each

resident. The Community Resource Group can assist with these applications.
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10.0 ALTERNATIVE WATER SUPPLY AND WASTEWATER
TREATMENT

10.1 AVAILABILITY FROM ADJACENT DISTRICTS

The Four Corners planning area is surrounded by several existing municipal utility
districts which serve the adjacent residential and commercial developments. Municipal
utility districts are taxing entities operating under the jurisdiction of the Texas Natural
Resource Conservation Commission (TNRCC). These entities provide water and sanitary
sewer service to residents and customers within the boundaries of the district. Potable
water is supplied from water supply plants and distribution systems owned and operated
by the districts. Sanitary sewer services are provided by wastewater collection systems
and treatment plants owned and operated by the districts. Surplus water supply and
wastewater treatment capacity can be sold by a district to out of district customers, such
as Four Corners area residents, provided that capital and operational costs are recouped

from the rates charged for such services.

Five existing utility districts in the immediate vicinity of the Four Corners planning area
were contacted regarding the availability of water supply and wastewater treatment
capacity. These districts include Fort Bend County MUD No. 2, Fort Bend County MUD
No. 25, Fort Bend County MUD No. 41, Kingsbridge MUD and North Mission Glen
MUD. Each district was surveyed regarding the availability of existing or near term water

supply and wastewater treatment capacity.

The following summarizes the findings regarding available capacity from adjacent
districts:

Fort Bend County MUD No. 2 — Water supply is provided by in-District wells but no

surplus capacity currently exists or is anticipated in the near future. Wastewater treatment
is provided by City of Houston wastewater facility but the district has allocated all of its

available plant capacity.

Four Corners Area Water and Wastewater Facilities Planning Study
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Fort Bend County MUD No. 25 — Water supply is provided by in-District water well but

no surplus well capacity is currently available nor is any surplus capacity planned for the
near future. The district owns and operates its own wastewater treatment plant but has no

available capacity and does not have any future plant expansions planned at this time.

Fort Bend County MUD No. 41 — Water supply is provided by in-District well. No

capacity is available at this time and no future expansions are anticipated. Wastewater
treatment is provided by facilities owned and operated by the district. Wastewater

treatment plant is near capacity with no surplus available at this time or in the near future.

Kingsbridge MUD — The District is currently supplied with groundwater from a single

water supply well. However, the District has plans to construct a new water supply plant
in the Providence subdivision located east of Richmond-Gaines Road between Bissonnet
and Old Richmond Road. Surplus capacity will be available in the plant and the District
has indicated a willingness to sell capacity to the Four Corners area. While no time table
has been established for the well construction, cost sharing of the construction with Four

Corners may help to better define a construction date.

Wastewater treatment for Kingsbridge MUD is provided by the Renn Road Wastewater
Treatment Plant located east of State Highway 6 and is jointly owned by Renn Road
MUD and Kingsbridge MUD. Kingsbridge MUD indicated that they would be interested
in selling surplus capacity in the plant under their ownership to accommodate 350 single

family connections.

North Mission Glen MUD — Groundwater supply for the District is provided by a single
water supply plant located in the Mission Glen Subdivision north of Keegans Bayou and
west of Addicks-Clodine Road. The well was originally drilled as a high capacity well
but has not been utilized as such due to the limited development within the District.
Currently the District is evaluating the true production capacity of the well and may have
surplus capacity available for purchase by the Four Corners area at some future time but

no commitment can be made at this time.

Four Corners Area Water and Wastewater Facilities Planning Study
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The District is planning to expand their wastewater treatment plant capacity to 0.75
million gallons per day (MGD) which will have surplus treatment capacity available for
350 single family connections. Construction drawings for the expansion have been
completed and the District will be selling bonds to fund the construction. Start of
construction is anticipated in mid-1999. The plant is located on the south side of Keegans

Bayou, just west of Addicks-Clodine Road.

10.2 COST OF SERVICE FROM ADJACENT DISTRICTS

Of the five adjacent districts contacted regarding available water and sanitary sewer
service, North Mission Glen and Kingsbridge MUD were the only two districts with
currently available capacity or the potential for available capacity in the near term.
Purchase of capacity will involve two cost components. The first includes the capital
costs to cover the actual construction of the facilities (direct payment for new
construction or reimbursement for previous construction). The second component will be
the rates charged on a per unit basis to the Four Corners area for water supply and
wastewater treatment. These rates include the cost of operation and maintenance of the
water supply and wastewater treatment facilities in addition to their distribution and

collection systems.

Capital recovery costs for water supply and wastewater treatment were previously
discussed in Section 5.5 but are summarized again in Table 10.2.2. Additionally, the
estimated monthly costs per connection are provided for water and sewer service from
Kingsbridge MUD and sewer service only from North Mission Glen MUD. The costs

presented in this report, are as provided by representatives of each district.
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TABLE 10.2.1

WATER SUPPLY AND
WASTEWATER TREATMENT COSTS
North Mission
Glen MUD
Wastewater Treatment (Capital Recovery Costs)

350 Single Family Connections $ 385,000
Contingencies (10%) 38,500
TOTAL WASTEWATER $ 423,500
Water Supply (Capital Recovery Costs)

350 Single Family Connections N/A
Contingencies (10%)

TOTAL WATER
Residential Monthly Water Rates N/A

(Up to 8,000 gallons)

Residential Monthly Sewer Rates $ 2000
Wastewater Cost (per connection) $ 1,210
Water Cost (per connection) N/A

Kingsbridge
MUD

$ 185,000
18,500
$ 203,500

$ 359,300
35,930

— s e

$ 395,230
$ 1550
$ 2200

$ 581
$§ 1,129

Four Corners Area Water and Wastewater Facilities Planning Study
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FOUR CORNERS AREA

WATER & WASTEWATER FACILITIES PLANNING STUDY

|

I

PRELIMINARY COST ESTIMATE

Water Distribution System from Kingsbridge MUD

i
ITEM DESCRIPTION UNIT QUANTITY] UNIT PRICE TOTAL
|
Area 1 (Richmond-Gaines/Boss Gaston Road Area)
6-inch Water Line L.F. 4250 $15.00 $63,750
8-inch Water Line L.F. 25680 $18.00 $462,240
12-inch Water Line LF. 8530 $25.00 $213,250
Fire Hydrant EA. 73 $2,000.00 $146,000
2-inch Blow-off Valve EA. 7 $500.00 $3,500
6-inch Gate Valve EA. 9 $550.00 $4,950
8-inch Gate Valve EA. 48 $750.00 $36,000
12-inch Gate Valve EA. 14 $1,200.00 $16,800
Connection to Existing Water Line EA. 2 $1,000.00 $2,000
Appurtenances (wet sand, steel sections, etc.) L.S. 1] $263,390.00 $263,390
Trench Safety System for Water Line | LF. 38460 $1.00 $38,460
Service Tap w/ Connection to Existing Residence EA. 275 $1,200.00 $330,000
Area 1 Subtotal | | [ $1,580,340
Area 2 (Boss Gaston Road west of Landfill)
6-inch Water Line L.F. 600 $15.00 $9.000
8-inch Water Line L.F. 9360 $18.00 $168 480
Fire Hydrant EA. 20 $2,000.00 $40,000
2-inch Blow-off Valve EA. 1 $500.00 $500
B-inch Gate Valve EA. 14 $750.00 $10,500
Appurtenances (wet sand, steel sections, etc.) L.S. 1 $53,688.00 $53,690
Trench Safety System for Water Line r LF. 9960 $1.00 $9,960
Service Tap w/ Connection to Existing Residence EA 25 $1,200.00 $30,000
Area 2 Subtotal i | | $322,130
Area 3 (Riclinmond Roaci south of Dora Lane)
6-inch Water Line LF. 1620 $15.00 $24,300
8-inch Water Line L.F. 5180 $18.00 $93,240
Fire Hydrant EA. 16 $2,000.00 $32,000
2-inch Blow-off Valve EA. 2 $500.00 $1,000
6-inch Gate Valve EA. 2 $550.00 $1,100
8-inch Gate Valve EA. 8 $750.00 $6,000
Appurtenances (wet sand, steel sections, etc.) L.S. 1 $44,888.00 $44,890
Trench Safety Systern for Water Line | L.F. 6800 $1.00 $6,800
Service Tap w/ Connection to Existing Residence EA. 50 $1,200.00 $60,000
Area 3 Subtotal 1 $269,330
SUBTOTAL CONSTRUCTION $2,171,800
CONTINGENCIES (15%) $325,770
|
ENGINEERING (10%) $249,760
| l
ADMINISTRATION (5%) $137,370
l | | ] )
TOTAL WATER DISTRIBUTION SYSTEM $2,884,700

|

E
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DEC- 3-98 THU 12:54 MILLER & ASSOC. FAX NO. 2814978797 P. 02

(M MILLER & ASSOCIATES

== Consulting « Enginaers « Surveying

December 3, 1998

Mr. Mark L. Loethen, P.E.

Pate Engineers

13405 Northwest Freeway, Suite 300
Houston, Texas 77040-6071

Re.  Kingsbridge MUD.
Water Supply and Wastewater Capacity
For Four Corners Water Supply Corporation

Dear Mr. Loethen:

At your request, the District Board has reviewed your request on behalf of Four Corners
Water Supply Corporation concerning the willingness and ability of Kingsbridge M.U.D. to provide
water supply, wastewater treatment, water distribution and conveyance of wastewater generated by
approximately existing 350 single-family residential connections. Although the following generally
summarizes the District’s current infrastructure in contemplating serving the Four Corners Water
Supply Corporation (Four Corners), other items will need to be carefully considered before the
Kingsbridge M.U.D, Board of Directors comes to a decision of whether or not to enter into an
agreement with Four Corners.

Water and Sewer capacity is available for the 350 connections contingent upon Kingsbridge's
Bond Issue No, 4 and Water Plant No, 2 construction,

Water distribution lines exist along Old Richmond Road (District’s Southwest Corner) and
at the West end of Bissonnet Road at Richmond-Gaines Road (District’s Westerly boundary).

A wastewater collection line exists at the west end of Bissonnet Road and Richmond-Gaines
Road (District’s westerly boundary) which leads to a District duplex lift station (two pumps) located
on Rocky Valley Drive. This lift station was sized for high-density apartment flows and has ample
capacity for the District’s future needs,

The Estimated Capital Costs which Four Corners would be expected to contribute td |
Kingsbridge M.U.D. would be $ 544,300.00,

1) Water Plant No. 2 225,000.00
(350 of 1,700 connections = 21%)
2) Modifications to Ground Storage Taok - 27,300.00
Water Plant No, 1 -
_ 3) Bond Issue No. 4 2,000.00
4) Water Interconnect with Mission Bend 50,000.00
M.UD, No. 1

12651 BRIAR FOREST, SUITE 205 » HOUSTON. TEYAS o 77077 924N o A0114AY BRAN . Tr1r mme isam amar




'DEC- 3-98 THU 12:54 MILLER & ASSOC. FAX NO. 2814878797 P. 03

%MR_&A&QQM_LES —
( Conaulting - Enginears « Surveylng

Mr. Mark L. Loethen
December 3, 1998

T Page 2
5) 12" Water Main Extension to Old 55,000.00
Richmond Road
(Kingsbridge Place, Section Two)
§) Wastewater Treatment Plant Capital $185,000.00
Recovery

TOTAL $544,300.00

The Anticipated Rate for Water and Sewer Service (Residential) would be as follows;
& - Water-$15.50/mo up to 8,000 gallons.
b. Sewer - $22,00/mo.

Contingencies that may affect water supply and wastewater treatment capacity availability for
Four Corners are as follows:
. District Bond Issue No. 4
Water Plant No. 2 Construction
District Development
. Agreement with District

From the Board’s standpoint, they are willing to consider this request but have concern over
how the day-to-day servicing, billing and collection from customers will be ensured, Also, if the
original homeowners for whom these services are being sought are bought out, the land redeveloped,
and the “hardship” character of the landowners changes, then Kingsbridge M.U.D. would reserve the
right to renegotiate or terminate an agreement with Four Corners, :

I trust that this is the information which you desire. Please contact me if you have any
questions.

Sincerely,

- MILLER & ASSOCIATES
for
Kingsbridge Municipa! Utility District

il = —
David E, Miller, P.E,
- DEM/hirs

cc: Mr. Andrew P. Johnson IT - Johngon, Radcliffe & Petrov, L.L.P,
Mr. Robert C. Shindler, Jr, - President, Board of Directors
Board of Directors

K File: 0601-000-43




FOUR CORNERS AREA

WATER & WASTEWATER FACILITIES PLANNING STUDY

l I l I [ I
PRELIMINARY COST ESTIMATE
Sanitary Sewer System to Kingsbridge MUD
|
ITEM DESCRIPTION UNIT QUANTITY}] UNIT PRICE TOTAL
|
Area 1 (Richmond-Gaines/Boss Gaston Road Area)
Pump Station (Ultimate 612 gpm) L.S. 1} $250,000.00 $250,000
8-inch Force Main LF. 5300 $18.00 $95,400
Sanitary Sewer Manhole EA. 101 $2,500.00 $252,500
8-inch Gravity Sanitary Sewer L.F. 18205 $25.00 $455,125
12-inch Gravity Sanitary Sewer L.F. 11320 $30.00 $339,600
Appurtenances (wet sand, D.I. sections, efc.) LS. 1| $372,840.00 $372,840
Trench Safety System for Sanitary Sewers L.F. 29525 $2.00 $59,050
Service Tap w/ Connection to Existing Residence EA. 275 $1,500.00 $412,500
I
Area 1 Subtotal $2,237,015
[
Area 2 (Boss Gaston Road west of Landfill)
Intermediate Lift Station (Ultimate 72 gpm) L.S. 1 $75,000.00 $75,000
Sanitary Sewer Manhole EA. 23 $2,500.00 $57,500
8-inch Gravity Sanitary Sewer L.F. 8420 $25.00 $160,500
12-inch Gravity Sanitary Sewer L.F. 870 $30.00 $29,100
Appurtenances (wet sand, D.|. sections, etc.) LS. 1 $74,880.00 $74,880
Trench Safety System for Sanitary Sewers LF. 7390 $2.00 $14,780
Service Tap w/ Connection to Existing Residence EA. 25 $1,500.00 $37,500
|
Area 2 Subtotal $449,260
Area 3 (Richmond Road south of Dora Lane)
Intermediate Lift Station (Ultimate 116 gpm) LS. 1| $100,000.00 $100,000
Sanitary Sewer Manhole EA. 29 $2,500.00 $72,500
8-inch Gravity Sanitary Sewer L.F. 4930 $25.00 $123,250
12-inch Gravity Sanitary Sewer L.F. 4780 $30.00 $143,400
Appurtenances (wet sand, D.|. sections, efc.) LS. 1| $106,710.00 $106,710
Trench Safety System for Sanitary Sewers LF. 9710 $2.00 $19,420
Service Tap w/ Connection to Existing Residence EA. 50 $1,500.00 $75,000
I
Area 3 Subtotal $640,280
]
SUBTOTAL CONSTRUCTION $3,326,555
CONTINGENCIES (15%) 498,980
ENGINEERING (10%) 382,550
SITE ACQUISITION/EASEMENTS . $5,100
{
| | |
ADMINISTRATION (5%) i ? 210,660
TOTAL WASTEWATER COLLECTION SYSTEM . P $4,423,845
1 l l !
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FOUR CORNERS AREA

WATER & WASTEWATER FACILITIES PLANNING STUDY

I | I I |

I

PRELIMINARY COST ESTIMATE

Sanitary Sewer System to North Mission Glen MUD

{
ITEM DESCRIPTION UNIT QUANTITY| UNIT PRICE TOTAL
I
Area 1 (Richmond-Gaines/Boss Gaston Road Area)
Pump Station (Ultimate 612 gpm) L.S. 1  $250,000.00 $250,000
8-inch Force Main | LF. 9000 $18.00 $162,000
Sanitary Sewer Manhole EA. 101 $2,500.00 $252,500
8-inch Gravity Sanitary Sewer LF. 18205 $25.00 $455,125
12-inch Gravity Sanitary Sewer L.F. 11320 $30.00 $339,600
Appurtenances (wet sand, D.). sections, etc.) L.S. 1| $386,160.00 $386,160
Trench Safety System for Sanitary Sewers L.F. 29525 $2.00 $59,050
Service Tap w/ Connection to Existing Residence EA. 275 $1,500.00 $412,500
T
Area 1 Subtotal $2,316,935
|
Area 2 (Boss Gaston Road west of Landfill)
Intermediate Lift Station (Ultimate 72 gpm) L.S. 1 $75,000.00 $75,000
Sanitary Sewer Manhole EA. 23 $2,500.00 $57,500
8-inch Gravity Sanitary Sewer L.F. 6420 $25.00 $160,500
12-inch Gravity Sanitary Sewer L.F. 970 $30.00 $29,100
Appurtenances {wet sand, D.I. sections, etc.) LS. 1 $74,880.00 $74,880
Trench Safety System for Sanitary Sewers L.F. 7390 $2.00 $14,780
Service Tap w/ Connection to Existing Residence EA. 25 $1,500.00 $37,500
|
Area 2 Subtotal $449,260
|
Area 3 (Richmond Road south of Dora Lane)
Intermediate Lift Station (Ultimate 116 gpm) L.S. 1] $100,000.00 $100,000
Sanitary Sewer Manhole EA. 29 $2,500.00 $72,500
8-inch Gravity Sanitary Sewer LF. 4930 $25.00 $123,250
12-inch Gravity Sanitary Sewer LF. 4780 $30.00 $143,400
Appurtenances (wet sand, D.l. sections, etc.) L.S. 11 $106,710.00 $106,710
Trench Safety System for Sanitary Sewers LF. 9710 $2.00 $19,420
Service Tap w/ Connection to Existing Residence EA. 50 $1,500.00 $75,000
|
Area 3 Subtotal $640,280
l
SUBTOTAL CONSTRUCTION $3,406,475
CONTINGENCIES (15%) , $510,970
i
ENGINEERING (10%) $391,740
J
SITE ACQUISITION/EASEMENTS | $5,100
ADMINISTRATION (5%) $215,710
| |
TOTAL WASTEWATER COLLECTION SYSTEM $4,529,995

| | \ ?
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FOUR CORNERS AREA

WATER & WASTEWATER FACILITIES PLANNING STUDY

i

[ [ i [ \

PRELIMINARY COST ESTIMATE

Water Distribution System from On-Site Water Plant

I
ITEM DESCRIPTION UNIT QUANTITY] UNIT PRICE TOTAL
l
Area 1 (Richmond-Gaines/Boss Gaston Road Area)
6-inch Water Line LF. 4250 $15.00 $63,750
8-inch Water Line L.F. 27140 $18.00 $488,520
12-inch Water Line L.F. 5420 $25.00 $135,500
Fire Hydrant EA. 70 $2,000.00 $140,000
2-inch Blow-off Valve EA. 7 $500.60 $3,500
6-inch Gate Valve EA. 9 $550.00 $4,950
8-inch Gate Valve EA. 51 $750.00 $38,250
12-inch Gate Valve EA. 9 $1,200.00 $10,800
Appurtenances (wet sand, steel sections, etc.) LS. 1 $250,420.00 $250,420
Trench Safety System for Water Line | LF. 36810 $1.00 $36,810
Service Tap w/ Connection to Existing Residence EA. 275 $1,200.00 $330,000
Area 1 Subtotal ] ] $1,502,500
Area 2 (Boss Gaston Road west of Landfill)
8-inch Water Line LF. 600 $15.00 $9,000
8-inch Water Line L.F. 9360 $18.00 $168,480
Fire Hydrant EA. 20 $2,000.00 $40,000
2-inch Blow-off Valve EA. 1 $500.00 $500
8-inch Gate Valve EA 14 $750.00 $10,500
Appurtenances (wet sand, steel sections, etc.) 1 $53,690.00 $53,690
Trench Safety System for Water Line [ .F. 9960 $1.00 $9,860
Service Tap w/ Connection to Existing Residence EA. 25 $1,200.00 $30,000
Area 2 Subtotal ] | $322,130
Area 3 (Richmond Road south of Dora Lane)
6-inch Water Line LF. 1620 $15.00 $24,300
8-inch Water Line LF. 5180 $18.00 $93,240
Fire Hydrant EA. 16 $2,000.00 $32,000
2-inch Blow-off Valve EA. 2 $500.00 $1,000
6-inch Gate Valve EA. 2 $550.00 $1,100
8-inch Gate Valve EA. 8! $750.00 $6,000
Appurtenances {wet sand, steel sections, etc.) L.S. 1 $44,890.00 $44,890
Trench Safety System for Water Line ] LF. 6800 $1.00 $6,800
Service Tap w/ Connection to Existing Residence EA. 50 $1,200.00 $60,000
Area 3 Subtotal ! $269,330
SUBTOTAL CONSTleCTION $2,093,960
CONTINGE’NCIES {15%) | $314,090
|
ENGINEERING (10%) | ‘ $240,810
WATER PLANT SITE/EASEMENTS ! i | ! $24,000
| i l !
ADMIN!STRATION (5%) i | f ! $133,640
| | J L
TOTAL WATER DISTRIBUTION SYSTEM , $2,806,500

\

l
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FOUR CORNERS AREA

WATER & WASTEWATER FACILITIES PLANNING STUDY

I

[ I I I

[

PRELIMINARY COST ESTIMATE
Sanitary Sewer System to On-Site WWTP Facility
I
ITEM DESCRIPTION UNIT QUANTITY| UNIT PRICE TOTAL
I
Area 1 (Richmond-Gaines/Boss Gaston Road Area)
Intermediate Lift Station (Ultimate 410 gpm) L.S. 1| $220,000.00 $220,000
Sanitary Sewer Manhole EA. 101 $2,500.00 $252,500
8-inch Gravity Sanitary Sewer L.F. 18205 $25.00 $455,125
12-inch Gravity Sanitary Sewer LF. 11320 $30.00 $339,600
Appurtenances (wet sand, D.l. sections, etc.) LS. 1] $347,760.00 $347,760
Trench Safety System for Sanitary Sewers L.F. 29525 $2.00 $59,050
Service Tap w/ Connection to Existing Residence EA. 275 $1,500.00 $412 500
1
Area 1 Subtotal $2,086,635
I
Area 2 (Boss Gaston Road west of Landfill)
Intermediate Lift Station (Ultimate 72 gpm) LS. 1 $75,000.00 $75,000
Sanitary Sewer Manhole EA. 23 $2,500.00 $57.500
8-inch Gravity Sanitary Sewer LF. 6420 $25.00 $160,500
12-inch Gravity Sanitary Sewer LF. 970 $30.00 $29,100
Appurtenances (wet sand, D.l. sections, etc.) LS. 1 $74,880.00 $74,880
Trench Safety System for Sanitary Sewers L.F. 7390 $2.00 $14,780
Service Tap w/ Connection to Existing Residence EA. 25 $1,500.00 $37,500
I
Area 2 Subtotal $449,260
I
Area 3 (Richmond Road south of Dora Lane)
Intermediate Lift Station (Ultimate 116 gpm) L.S. 1| $100,000.00 $100,000
Sanitary Sewer Manhole EA. 29 $2,500.00 $72,500
8-inch Gravity Sanitary Sewer L.F. 4930 $25.00 $123,250
12-inch Gravity Sanitary Sewer LF. 4780 $30.00 $143,400
Appurtenances (wet sand, D.l. sections, etc.) ‘LS. 1] $106,710.00 $106,710
Trench Safety System for Sanitary Sewers LF. 9710 $2.00 $19,420
Service Tap w/ Connection to Existing Residence EA. 50 $1,500.00 $75,000
T
Area 3 Subtotal $640,280
I
SUBTOTAL CONSTRUCTION $3,176,075
CONTINGENCIES (15%) $476,410
ENGINEERING (10%) $365,250
I
|
WWTP & LIFT STATION SITES/EASEMENTS $34,000
! I
I I
ADMINISTRATION (5%) $202,590
| ]
|
TOTAL WASTEWATER COLLECTION SYSTEM $4,254,325
FASTARS\ENGSOMS7000200reportest. ds[WWWONSITE
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October 14, 1998

Ms. Kimberly A. Chesler

Rust Environment & Infrastructure Inc.
2929 Briarpark Drive, Suite 600
Houston, TX 77042-3703

Re: Four Corners Water/Wastewater Planning Study
Dear Ms. Chesler:

Department staff has reviewed the information transmitted by your letter of
September 30, 1998 concerning the referenced project.

As indicated by the attached imagery, particularly sensitive wildlife habitats that
should incorporate planning considerations within this study area include mature
woodlands, riparian vegetation associated with creek drainages, native
grasslands, and wetlands. Development of project alternative alignments should
include considerations for sequentially avoiding, minimizing or compensating
losses of these sensitive habitats. Where possible, water and wastewater lines
should follow existing rights-of-way. Mitigation measures to offset unavoidable
losses to these habitats should be included in project planning. Such measures
may include provisions for tree and shrub plantings and for revegetation of
disturbed areas using native plant species.

Please contact Ms. Shannon Breslin at 512-912-7021 for specific information
concerning threatened and endangered species.

Thank you for early coordination on this project.
Sin ly,
f( /L%'/
oy . Frye
Wildlife Habitat Assessment Program
Wildlife Division
RGF:dab

Attachment




Ny

-

Auno) puag 14
Baly SI9UIOD)

1no4




RECEIVED
OCT -5 194§
USFWS ClearLake ES

RUST Rust Environment & Infrastryciuer dncs. fish and Wildlife Bervice files and your
project information Indicate that no faderally listed or

A Rust International Campany Phane 713 785.9800 proposed threatFnEd or ‘Wmd 'PQC‘BS are "ka’y to

2978 Briarpark Drive, Suite 600 Fax  713.785.9779 occur at the rroject slte.

Houston, TX 770423703 -

2 N 0 NP
\ r oo
September 30, 1998 App:. X (\N\ ;% t&%vzj
. 5\: ﬁf‘ ( : C ( X

Mr. Frederick T. Wemer Dai. {} aladen (o —l i g
Chief, ‘Regulator_y A_ctivities: ~l iy~ Carlos I i... xdoza
U.S. Fish and Wildlife Service - Project Lzader, Clear Lake ES Fleid Office
Division of Ecological Services U.S. Fish and Wildlife Service
17629 El Camino Real, Suite 221 17629 El Camino Real, Sulte 211
Houston, Texas 77058 Houston, Texas 77058

Re:  Sensitive Species and Natural Communities Review
Water and Wastewater Regional Planning Study
Four Corners Area, Fort Bend County, Texas

Dear Mr. Werner:

On behalf of our client, Fort Bend County, Earth Tech, Inc., formerly Rust Environment &
Infrastructure, is preparing a Water and Wastewater Regional Planning Study for the “Four Corners”
Area located west of the City of Houston. The Planning Area for this project, as illustrated on the
attached map, is bounded on the east by State Highway 6 and on the west by FM 1464. The northern
boundary is the proposed westward extension of Bissonnet Road, approximately 1,000 feet south
of Keegans Bayou, while the southern boundary of the Planning Area consists of Miller Road, Oleta
Road, and McKaskle Road.

The objectives of this project include the following:

. to develop alternatives for meeting water and wastewater facility needs of the Planning Area
communities (including construction of water and/or wastewater treatment plants, purchasing
water and/or wastewater treatment from adjacent municipal utility districts, etc.)

. to determine the costs associated with each alternative; and

. to identify institutional arrangements for providing water and wastewater services to the area.

At this time, Earth Tech would like to request a review of the Planning Area for available

information on sensitive species and/or natural communities which may exist within or near the
Planning Area.

LAWORKINS027\VOLAA\WORK\LIFE\FRTBNDCOV 0374 8\USFWS| LTR

O Quality through teamwork

—_—



Mr. Frederick T. Werner

U.S. Fish and Wildlife Service
September 30, 1998

Page 2

For your information, the Planning Area is located on the Clodine, Texas 7.5 minute quadrangle
map. A map illustrating the location of the Planning Area is enclosed to assist you with your review
of this area. If you have any questions, or if you require any additional information regarding this
project, please phone me at (713) 953-5185 or Mr. Glenn Laird, Senior Consultant, at (713) 953-
5156. As always, we sincerely appreciate your assistance with this information.

Sincerely,
Earth Tech

LoaJocns

Kimberly A. Chesler

Environmental Scientist

Life Sciences Department

KAC/ke

Attachments: Planning Area Boundary Map

ce: Mr. Joe Ezzell, Earth Tech, Dallas, Texas
Project File # 103748
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RUST Rust Environment & Infrastructure Inc.

A Rust International Company Phone  713.785.8800
2928 Briarpark Drive, Suite 600 Fax 113.785.9778
Houstan, TX 77042-3703

September 30, 1998

Ms. Shannon Breslin

Texas Biological and Conservation Data System

Texas Parks and Wildlife Department, Resource Protection Division
3000 S. [H-35, Suite 100

Austin, Texas 78704

Re:  Sensitive Species and Natural Communities Review
Water and Wastewater Regional Planning Study
Four Cormners Area, Fort Bend County, Texas

Dear Ms. Breslin:

On behalf of our client, Fort Bend County, Earth Tech, Inc., formerly Rust Environment &
Infrastructure, is preparing a Water and Wastewater Regional Planning Study for the “Four Corners™
Area located west of the City of Houston. The Planning Area for this project, as illustrated on the
attached map, is bounded on the east by State Highway 6 and on the west by FM 1464. The northern
boundary is the proposed westward extension of Bissonnet Road, approximately 1,000 feet south
of Keegans Bayou, while the southern boundary of the Planning Area consists of Miller Road, Oleta
Road, and McKaskle Road.

The objectives of this project include the following:

. to develop alternatives for meeting water and wastewater facility needs of the Planning Area
communities (including construction of water and/or wastewater treatment plants, purchasing
water and/or wastewater treatment from adjacent municipal utility districts, etc.)

. to determine the costs associated with each alternative; and

. to identify institutional arrangements for providing water and wastewater services to the area.

At this time, Earth Tech would like to request a review of the Planning Area for available

information on sensitive species and/or natural communities which may exist within or near the

Planning Area. If available, Earth Tech would like to request the individual species account

information sheets for each quadrangle map within the Study Area. These are the sheets which list
the name, status, quad map, county, direction, management comments, etc., for each species.
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Ms. Shannon Breslin

Texas Parks and Wildlife Department
September 30, 1998

Page 2

For your information, the Planning Area is located on the Clodine, Texas 7.5 minute quadrangle
map. A map illustrating the location of the Planning Area is enclosed to assist you with your review
of this area. If you have any questions, or if you require any additional information regarding this
project, please phone me at (713) 953-5185 or Mr. Glenn Laird, Senior Consultant, at (713) 953-
5156. As always, we sincerely appreciate your assistance with this information.

Sincerely,
Earth Tech

/{;4// (e

Kimberly A. Chesler

Environmental Scientist

Life Sciences Department

KAC/kce

Attachments: Planning Area Boundary Map

ce: Mr. Joe Ezzell, Earth Tech, Dallas, Texas
Project File # 103748

LAWORKWS 02 AWOLAWORK\LIFEAFRTBNDCQOU 03748\ TPWD 1 LTR

0
g



RUST Rust Environment & Infrastructure Inc.

A Rust International Company Phone  713.785.9800
2929 Briarpark Drive, Suite 600 Fax 713.785.9779
Houston, TX 77042-3703

September 30, 1998

Mr. Robert W. Spain, Chief

Habitat Assessment Branch

Resource Protection Division

Texas Parks and Wildlife Department
4200 Smith School Road

Austin, Texas 78744

Re:  Sensitive Species and Natural Communities Review
Water and Wastewater Regional Planning Study
Four Corners Area, Fort Bend County, Texas

Dear Mr. Spain:

On behalf of our client, Fort Bend County, Earth Tech, Inc., formerly Rust Environment &
Infrastructure, is preparing a Water and Wastewater Regional Planning Study for the “Four Corners”™
Area located west of the City of Houston. The Planning Area for this project, as illustrated on the
attached map, is bounded on the east by State Highway 6 and on the west by FM 1464. The northemn
boundary is the proposed westward extension of Bissonnet Road, approximately 1,000 feet south
of Keegans Bayou, while the southern boundary of the Planning Area consists of Miller Road, Oleta
Road, and McKaskle Road.

The objectives of this project include the following:

. to develop altemnatives for meeting water and wastewater facility needs of the Planning Area
communities (including construction of water and/or wastewater treatment plants, purchasing
water and/or wastewater treatment from adjacent municipal utility districts, etc.)

. to determine the costs associated with each alternative; and

. to identify institutional arrangements for providing water and wastewater services to the area.

At this time, Earth Tech would like to request a review of the Planning Area for available

information on sensitive species and/or natural communities which may exist within or near the
Planning Area.
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Mr. Robert W. Spain

Texas Parks and Wildlife Department
September 30, 1998

Page 2

For your information, the Planning Area is located on the Clodine, Texas 7.5 minute quadrangle
map. A map illustrating the location of the Planning Area is enclosed to assist you with your review
of this area. If you have any questions, or if you require any additional information regarding this
project, please phone me at (713) 953-5185 or Mr. Glenn Laird, Senior Consultant, at (713) 953-
3156. As always, we sincerely appreciate your assistance with this information.

Sincerely,
Earth Tech

Lo lle

Kimberly A. Chesler

Environmental Scientist

Life Sciences Department

KAC/ke

Attachments: Planning Area Boundary Map

ce: Mr. Joe Ezzell, Earth Tech, Dallas, Texas
Project File # 103748
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RUST Rust Environment & Infrastructure Inc.

A Rust International Company Phone  713.785.9800
2929 Briarpark Drive, Suite 600 fax  713.785.9779
Houston, TX 77042-3703

September 30, 1998

Mr. Frederick T. Werner

Chief, Regulatory Activities

U.S. Fish and Wildlife Service
Division of Ecological Services
17629 El Camino Real, Suite 221
Houston, Texas 77058

Re:  Sensitive Species and Natural Communities Review
Water and Wastewater Regional Planning Study
Four Corners Area, Fort Bend County, Texas

Dear Mr. Werner:

On behalf of our client, Fort Bend County, Earth Tech, Inc., formerly Rust Environment &
Infrastructure, is preparing a Water and Wastewater Regional Planning Study for the “Four Corners”
Area located west of the City of Houston. The Planning Area for this project, as illustrated on the
attached map, is bounded on the east by State Highway 6 and on the west by FM 1464. The northern
boundary is the proposed westward extension of Bissonnet Road, approximately 1,000 feet south
of Keegans Bayou, while the southern boundary of the Planning Area consists of Miller Road, Oleta
Road, and McKaskle Road.

The objectives of this project include the following:

. to develop alternatives for meeting water and wastewater facility needs of the Planning Area
communities (including construction of water and/or wastewater treatment plants, purchasing
water and/or wastewater treatment from adjacent municipal utility districts, etc.)

. to determine the costs associated with each alternative; and

. to identify institutional arrangements for providing water and wastewater services to the area.

At this time, Earth Tech would like to request a review of the Planning Area for available

information on sensitive species and/or natural communities which may exist within or near the
Planning Area.
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Mr. Frederick T. Werner

U.S. Fish and Wildlife Service
September 30, 1998

Page 2

For your information, the Planning Area is located on the Clodine, Texas 7.5 minute quadrangle
map. A map illustrating the location of the Planning Area is enclosed to assist you with your review
of this area. If you have any questions, or if you require any additional information regarding this
project, please phone me at (713) 953-5185 or Mr. Glenn Laird, Senior Consultant, at (713) 953-
5156. As always, we sincerely appreciate your assistance with this information.

Sincerely,
Earth Tech

/Q/JW

Kimberly A. Chesler
Environmental Scientist
Life Sciences Department

KAC/ke
Attachments: Planning Area Boundary Map

ce: Mr. Joe Ezzell, Earth Tech, Dallas, Texas
Project File # 103748
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October 14, 1998

Ms. Kimberly A. Chesler

Rust Environment & Infrastructure Inc.
2929 Briarpark Drive, Suite 600
Houston, TX 77042-3703

Re: Four Corners Water/Wastewater Planning Study
Dear Ms. Chesler:

Department staff has reviewed the information transmitted by your letter of
September 30, 1998 concerning the referenced project.

As indicated by the attached imagery, particularly sensitive wildlife habitats that
should incorporate planning considerations within this study area include mature
woodlands, riparian vegetation associated with creek drainages, native
grasslands, and wetlands. Development of project alternative alignments should
include considerations for sequentially avoiding, minimizing or compensating
losses of these sensitive habitats. Where possible, water and wastewater lines
should follow existing rights-of-way. Mitigation measures to offset unavoidable
losses to these habitats should be included in project planning. Such measures
may include provisions for tree and shrub plantings and for revegetation of
disturbed areas using native plant species.

Please contact Ms. Shannon Breslin at 512-912-7021 for specific information
concerning threatened and endangered species.

Thank you for early coordination on this project.
Singerely,
‘{' /y_%/
0y £5. Frye
Wildlife Habitat Assessment Program
Wildlife Division
RGF:dab
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Geotechnicai Engineers

HVJ ASSOCIATES, INC. Ermironmental Engincers

QOctober 26, 1998

Mr. Joe Ezzell, P.E.

Rust Environment and Infrastructure, Inc.
2929 Briarpark, Suite 600

Houston, Texas 77042

Re:  Geotechnical Reconnaissance Report
Four Comers Area and
Cummings Road Area (Tinsley Estates, Rio Brazos, & CJ Dickerson Subdivisions)
Fort Bend County, Texas
HVJ Report No. 97-183G-00

Gentlemen:

Presented herein is our Geotechnical Reconnaissance Study for the above project. The study was
performed in general accordance with our proposal number 97-183PG-00 dated October 17,
1997, revised March 12, 1998.

This report presents HVJ Associates' understanding of the project's scope, the methodology we
employed in executing the work, and the conclusions we reached subject to the limitations
discussed in Section 7 of the report.

It has been a pleasure to work with you on this project, and we appreciate the opportunity to be
of service. Please read the entire report and notify us if there are questions or comments or if we
may be of further assistance.

Sincerely,

HVJ ASSOCIATES, INC.

& ,
Michael Hasen, P.E. Eli Zlotnik —
Senior Engineer Senior Hydrogeologist
MH/EZ:zm/co

Copies submitted: 4

The seal appearing on this document was authorized by

Michael Hasen, P.E. 57498 on October 26, 1998. Alteration .
of a sealed document without proper notification to the Op 26 (55
responsible engineer is an offense under the Texas

Engineering Practice Act.

The following lists the pages which complete this report:
¢ Main Text - 16 pages * Appendix A - 6 pages T
¢ Plates - 9 pages » Appendix B - 105 pages

6120 S. Dairy Ashford Road - Houston, Texas 77072 - (281) 933-7388 .- Fax: (281) 933-7293
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EXECUTIVE SUMMARY

HVJ Associates, Inc. conducted a geotechnical site reconnaissance survey of the Four Comers

and Cummings Road (Tinsley Estates, Rio Brazos and C.J. Dickerson Subdivisions) located in
Fort Bend County, Texas.

Our services included a review of previous geotechnical investigations in the area of the project,
and a site reconnaissance survey. The study covers the general vicinity of each area. The site
reconnaissance was performed along the streets in each study area and selected adjacent streets.

The available information for this project and the on-site reconnaissance conducted in October
1998 are summarized below:

e Four Corners. The Four Comers area is located in northeast Fort Bend County and is
bounded by the Bissonnet ROW on the north, SH 6 on the east, a line parallel to McKaskle
Road on the south, and FM 1464 on the west. Keegans Bayou is located immediatelv north
of the site and Red Gully bisects it. The area is mostly undeveloped, however rural homes
are located throughout the area and some modern residential developed is located in the
northeast part. The Sprint Landfill is located near the center. South and west of Red Gully
the project lies in the Quaternary alluvial deposits associated with the Brazos River
floodplain. Sands and silts, along with clayey soils are common in these alluvial deposits.
Northeast of Red Gully the area i1s underlain by clayey soils associated with the Beaumont
Formation. Higher groundwater may be expected in the southem part of the area. Two
known active faults are near the area. The nearest known fault is the Clodine Fault which
crosses FM 1464 about 1500 feet northwest of area. The Renn Scarp is located about 2000
feet northeast of the site. Neither faults are known within the Four Comners area. During our
reconnaissance we did not observe any conclusive evidence of adverse geological conditions
apart from occasional broken or poor pavement, and several buildings with structural
damage.

* Cummings Road. The three subdivisions in the Cummings Road area are located
immediately north of the Brazos River and east of FM 723. The area is developed with rural
homes along two lane asphalt roadways with ditch drainage. No industrial or commercial
development is present. The area is underlain by Quaternary alluvial deposits associated with
the Brazos River. In this area sandy point bar deposits may be present in some locations. No
active faults are known in the Cummings Road area. We observed residential development,
vacant lots used for grazing, and farming in the area.

A search and review of existing geotechnical reporis from HVJ Associates files, private and
public records was done to obtain geotechnical information relevant to the study areas in this
project. Our findings are summarized in the following table:

Service Area Generalized Soil Conditions Groundwater L.evel Range

Four Comers Surface strata consisting of firm to very 8 to 135 feet
stiff clays and generally underlain by
very loose to medium dense sands and
silts

Cummings Road Surface strata from 2 to 8 feet in 31 to 335 feet (based on
thickness occurring as either clays or borings south of Brazos
granular soils underlain by frequently River, in Beaumont Fm.)
alternating lavers
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EXECUTIVE SUMMARY

HVI] Assoc_iates, Inc. copducted a geotechnical site reconnaissance survev of the Four Comers
and Cummings Road (Tinsley Estates, Rio Brazos and C.J. Dickerson Subdivisions) located in
Fort Bend County, Texas.

Our services included a review of previous geotechnical investigations in the area of the project,
and a site reconnaissance survey. The study covers the general vicinity of each area. The site
reconnaissance was performed along the streets in each study area and selected adjacent streets.

The available information for this project and the on-site reconnaissance conducted in Qctober
1998 are summarized below:

* Four Corners. The Four Corners area is located in northeast Fort Bend County and is
bounded by the Bissonnet ROW on the north, SH 6 on the east, a line parallel to McKaskle
Road on the south, and FM 1464 on the west. Keegans Bayou is located immediatelv north
of the site and Red Gully bisects it. The area is mostly undeveloped, however rural homes
are located throughout the area and some modern residential developed is located in the
northeast part. The Sprint Landfill is located near the center. South and west of Red Gully
the project lies in the Quaternary alluvial deposits associated with the Brazos River
floodplain. Sands and silts, along with clayey soils are common in these alluvial deposits.
Northeast of Red Gully the area is underlain by clayey soils associated with the Beaumont
Formation. Higher groundwater may be expected in the southern part of the area. Two
known active faults are near the area. The nearest known fault is the Clodine Fault which
crosses FM 1464 about 1500 feet northwest of area. The Renn Scarp is located about 2000
feet northeast of the site. Neither faults are known within the Four Corners area. During our
reconnaissance we did not observe any conclusive evidence of adverse geological conditions
apart from occasional broken or poor pavement, and several buildings with structural
damage.

¢ Cummings Road. The three subdivisions in the Cummings Road area are located
immediately north of the Brazos River and east of FM 723. The area is developed with rural
homes along two lane asphalt roadways with ditch drainage. No industrial or commercial
development is present. The area is underlain by Quaternary alluvial deposits associated with
the Brazos River. In this area sandy point bar deposits may be present in some locations. No
active faults are known in the Cummings Road area. We observed residential development,
vacant lots used for grazing, and farming in the area.

A search and review of existing geotechnical reports from HVJ Associates files, private and
public records was done to obtain geotechnical information relevant to the study areas in this
project. Our findings are summarized in the following table:

Service Area Generalized Soil Conditions Groundwater Level Range

Four Comers Surface strata consisting of firm to very 8 to 15 feet
stiff clays and generally underlain by
very loose to medium dense sands and
silts

Cummings Road Surface strata from 2 to 8§ feet in 31 to 35 feet (based on
thickness occurring as either clays or borings south of Brazos
granular soils underlain by frequently River, in Beaumont Fm.)
alternating layers




Available geotechnical data indicate that soil conditions in and near the study areas are typical of
the Beaumont Formation and Quaternary alluvial deposits. Additional geotechnical data within
the project areas are required to confirm soil stratigraphy at the facility locations and to provide
in situ property information for detailed design. Where no surficial evidence of active faulting
was observed during the field reconnaissance, it does not preclude the presence of active faults.

Please note that this executive summary does not fully relate our findings and opinions. Those
findings and opinions are only related through our full report.

i




INTRODUCTION

Project Objective

HVJ Associates, Inc. was contracted by Rust Environment and Infrastructure, Inc. (RED) to
perform a geotechnical reconnaissance survey for the Four Comers Area and the area of the
Tinsley Estates, and the Rio Brazos and C.J. Dickerson Subdivisions for Fort Bend County. The
project areas are located in the northeast and central part of Fort Bend County, Texas (Plate 1).

It is HVJ Associates' understanding that the project will involve design and construction of new
infrastructure facilities to include roads, sanitary sewers, and water mains. The objectives of this
study are to identify and summarize existing, available geotechnical and geological information
in order to provide guidance on the potential location of fault lines, unstable soils, high
groundwater, difficult dewatering, and other subsurface conditions which may impact the project.

Project Scope

The scope of services we provided for this study involved a file and literature review and a site
reconnaissance. Specifically, the following tasks were performed:

1. A review of existing HVJ Associates reports in the vicinity of the projects to
obtain geotechnical information on the project sites and in the immediate vicinity
of the sites;

2. A search and review for additional geotechnical reports from public records to
supplement the information from HVT Associates' reports;

3. Review of geological records and literature for evidence of ground fault activity
and subsidence in the study area, and characterization of the hydrogeologic
setting;

4. A physical site reconnaissance to identify potential areas or items of
geotechnical concern; and,

5. Preparation of a report that summarizes our findings, conclusions and
recommendations.

Basis of Report

Although this study has been a reasonably thorough attempt to identify geotechnical conditions
in the project area, there is a possibility that some conditions have escaped detection due to the
limitations of this study or the lack of geotechnical information in the area.

HVJ Associates reserves the right to alter our conclusions and recommendations based on our
review of any information obtained after the date of this report.

Our professional services have been performed using that degree of care and skill ordinarily
exercised, under similar conditions, by geotechnical consultants practicing in this or similar
localities. No warranty, express or implied, is made as to the professional information included
in this report.




SITE OVERVIEWS
Detailed maps of each area are presented on Plates 2 and 3.

Four Comers Area

The Four Comners area is bounded by the State Highway 6 on the east, a line roughly paralle] to
McKaskle Road on the south, FM 1464 on the west, and the proposed Bissonnet Road right of
way on the north. The area is bisected by Old Richmond-Boss Gaston Roads in an east to west
direction, and by Old Richmond-Gaines Roads in a north-south direction. The total study area is
about 3.7 square miles. Roads within the area are generally two lane asphaltic concrete with
roadside ditches. Little commercial development is present. The Sprint Landfill is located near
the center of the site (Plate 2).

Cummings Road Area

The three subdivisions in the Cummings Road area are all located immediately north of the
Brazos River along stretches of Cummings Road, east of FM 723. Roads in the Tinsley Estates,
Rio Brazos and C.J. Dickerson Subdivisions consist of two-lane asphalt roadways with roadside
ditches.

GEOLOGIC DATA REVIEW

Geologic Setting

A review of the Bureau of Economic Geology 1982 Geologic Atlas of Texas, Houston Sheet,
indicates that the uppermost geologic formation underlying the study areas is the Pleistocene
Beaumont Formation and Quaternary alluvial deposits associated with the Brazos River (Plate 4).

The Beaumont Formation (Qb, Plate 4) sediments consist primarily of clays, silts and sands
which were deposited in fluvial (river derived) and deltaic environments during the Pleistocene
Epoch by the ancestor of the present day Brazos River. The environments of deposition for
sediments of the Beaumont Formation are variable across the area. Distributary channels, levees,
point bars, and back marsh deposits are common in the Beaumont Formatior.

The Quaternary alluvial deposits (Qal, Plate 4) of the Brazos River were deposited in a broad
floodplain ranging in width from two to five miles in Fort Bend County. The current course of
the river is located in the southem part of the floodplain and Oyster Creek, located in the
northem part, represents an abandoned course of the river. Sediments are primary sands and
gravels associated with channels, and clays associated with interchannel area.

In the Four Corners area the contact of the Beaumont Formation and Quaternary alluvium
roughly coincides with Red Gully. North and east of the gully, the area is located within the
Beaumont Formation. South and west of the gully, the soils are associated with the Quaternary
alluvial deposits of the Brazos River (Plates 4 and 6.1). In general the southern and western part
of the Four Comers area is likely to contain more sand deposits associated with the alluvial
formations, whereas the northem and eastern part is likely to be underlain by more clay deposits.

In the Cummings Road area the soils are entirely located within the Quaternary alluvial deposits
of the Brazos River. The Brazos River in this area takes a broad left bend and the subdivision is
located on the side of the river where point bar deposits have developed in the recent geologic
past. On the south side of the river, where Rosenberg is located, a cut bank is present and no
recent point bar deposits are present. Point bar deposits consist of crescent shaped sand bodies




deposited on the inside curve of a river bend, where deposition of sands and other sediments is a
result of lower river flow velocities. On the outside curve of the river’s meander, erosion of the
bank occurs. A similar location was studied by the Bureau of Economic Geology about two
miles downstream near Richmond. A view of the regional topographic map shows that the BEG
study area is very analogous to the Cummings Road area. Two geologic cross sections are
presented in Appendix A (Plate A-1) which shows the that sand and gravel deposits are present
to at least 60 feet in depth. Interbedded with these sand bodies are discontinuous clay lenses
representing interchannel deposits.

Faulting

In the Texas gulf coast region, faults associated with deep-seated salt domes are common, and
many subsurface faults extend to the land surface in the Pleistocene formations. F urther, growth
faults which are not directly related to a salt dome occur throughout the area. Groundwater or
hydrocarbon production and accompanying subsidence activates these faults by differential
compaction of the sediments. Active surface faults, although slow moving, will eventually
damage buildings, deform rail lines, crack and deform roadbeds and damage sewers.

The nearest fault to the project is the Clodine Fault, which crosses FM 1464 about 1500 feet
northwest of the northwest corner of the Four Comers area. The Renn Scarp is also a known
fault about one mile east-northeast of the Four Corners area. Neither the Clodine Fault or the
Renn Scarp are known to be present in the study area. A map showing the location of major
faults and in the area is presented on Plate 5, and a detailed map of the Clodine Fault, the closest
active fault near the Four Comers area is included in Appendix A. No active faults are known to
be present in the Cummings Road area.

Site reconnaissance did not reveal any evidence of active or potentially active faults in the Four
Comners or the Cummings Road areas. There is a potential for faults to become active in the
future. As further development occurs in this area, additional structures and/or pavements will
be built which are susceptible to faulting. With fewer roads and structures in these area at this
time, the likelihood of identifying an active fault is less.

Subsidence

Subdivisions and industrial sites surrounding the study areas draw down groundwater for
municipal, industrial and commercial usage; the principal cause of localized land-surface
subsidence in the study areas. Subsidence has been measured by the U.S.G.S. between 1906 and
1978 throughout the study areas. Recently, annual measurements by the Harris-Galveston
Coastal Subsidence District (HGCSD) were conducted on several extensometers located in the
Houston area. Total subsidence in the project area ranges from three feet in the Four Comers
Area to about one foot at the Cummings Road area. Copies of maps showing the regional
subsidence in Fort Bend County from the HGCSD are included in Appendix A. In the project
areas groundwater is the main source of water. Therefore, it is likely that subsidence will
continue in the area. The primary consequence of this subsidence has been the alteration of
natural drainage patterns and the revisions of floodplain designations.

Topography

Four Corners. A copy of the Clodine USGS 7.5 minute quadrangle map is included in Plate
6.1. The ground surface in most of the project area gently slopes to the southwest toward the
Brazos River. In the northern part of the area, surface runoff flows into ditches which drain into
Keegans Bayou, which eventually empties into Brays Bayou about eight miles east of the area.
Most of the area, however, drains southward through ditches and empties into Red Gully, which
eventually empties into Oyster Creek about one mile south of the area. The elevation in the




study area ranges from approximately 94 feet above mean sea level (MSL) at the Four Comers
road crossing to about 83 feet MSL in the southern part of the site along Red Gully.

Cummings Road Area. A copy of the Richmond USGS 7.5 minute quadrangle map is included
in Plate 6.2. The ground surface in the Cummings Road area slopes to the south toward the
Brazos River, which borders the site. The elevation in the study area ranges from approximately
88 feet MSL to less than 85 feet near the river.

SOIL AND GROUNDWATER DATA REVIEW

Sources of Information

Generalized soil and groundwater conditions were determined from reports available from the
HVJ Associates files and other sources corresponding to the investigations conducted in the
vicinity of the project area. Other sources from which available geotechnical data was requested
include the Fort Bend County, City of Rosenberg, City of Richmond, various subdivisions,
municipal utility districts, and the Texas Department of Transportation.

HVJ Associates reviewed available geotechnical reports prepared in-house within several miles
of the two areas. We identified several geotechnical investigations which, by their proximity, are
useful. The approximate locations of these investi gations are shown on Plate 7.

Some of the reports identified from HVJ Associates files and all reports obtained from outside
sources were performed for public projects. These reports are identified in the reference section
by number. The approximate location of the study for each of these reports is shown on Plate 7.
Available boring logs, plans and profiles from the public domain reports are also included in
Appendix B.

The information for private clients such as residential and commercial developments is
referenced but no boring logs, maps, or other documents contained within those reports are
reproduced in this report. However, the general nature of soil conditions encountered at these
sites has been considered in developing this report. It is possible that additional geotechnical
data exists which we were unable to consider for this study.

General Soil and Groundwater Characteristics

The soils encountered in the reports reviewed are typical of the Beaumont formation and the
Quaternary alluvial deposits. Based on the geotechnical information from these reports, we do
not expect any unusual problems in the project areas. Most of the soils may be tentatively
classified as type B for stiff to hard clays above the water table, and type C for weaker clays,
granular soils and soils below the water table, based on OSHA trench safety requirements as
presented mn Appendix B of 29 CFR part 1926. Since some of the borings were drilled at
distances up to about S miles from the project areas, we are uncertain of soil conditions at
specific project locations.

Groundwater level measurements were documented in several of the projects reviewed. It should
be noted, however, that groundwater levels may fluctuate seasonally, climatically and due to
other factors not evident at the time of drilling. If clay soils exist to a significant depth below the
base of the trench excavation, a pump and sump dewatering system will probably be adequate for
trench excavation. If granular soils are encountered above or close to the base of excavation, a
well point dewatering system may be required.




Four Corners Area

Thirteen investigations containing 72 borings were reviewed for this sub-area. The terminal
depths of the borings ranged from 5 to 50 feet below ground surface. The soils encountered were
mostly firm to very stiff clay, sandy clay, and silty clay surface stratums which ranged in
thickness from 4 to 25 feet. The plasticity index of the cohesive soils ranged from about 10 to
70. The cohesive soils were generally underlain by very loose to medium dense sands and silts.
Most of the very sandy and silty soils with plasticity indices less than 7 occurred to the south of
the sub-area where surface strata occasionally consisted of sands and silts. Calcareous and
ferrous nodules were usually scattered throughout the depth of exploration for most of the
borings in and near the sub-area. Surface layers of fill material ranging from about 2 to 4 feet in
thickness occurred fairly often on the boring logs. In one case, the fill material extended to about
10 feet below ground surface. Groundwater was recorded at levels ranging from 8 to 15 feet
below ground surface. However, several borings with depths up to 20 feet were dry.

Cummings Road Area

Four investigations with a total of 19 borings were reviewed for this sub-area. The terminal
depths of the borings ranged from 4 to 80 feet below ground surface. The soils encountered were
generally alternating strata of sandy and silty clays with sands and silts. Surface layers ranging
from about 2 to 8 feet in thickness were made up of either clays or sands. Loose to medium
dense silt, sand, and silty sand occurred from about 2 to 15 feet below ground surface. The
consistency of the cohesive soils ranged from firm to very stiff. The plasticity index of the
cohesive soils ranged from 8 to 53. Surface layers of fill material occurred with depths ranging
from 4 to 10 feet below ground surface. Ferrous and calcareous nodules were scattered
throughout the depth of exploration for borings in the area. Groundwater levels ranged from 31
to 35 feet below ground surface in borings located just south of the Cummings Road area on the
southern side of the Brazos River. Borings north of the Brazos River were dry or no
groundwater information was available. Note that near the Cummings Road area the geology
changes from the Beaumont Formation on the south side of the Brazos River to Quatemary
alluvium on the north side.

SITE RECONNAISSANCE
A site reconnaissance of the area was performed on October 10 and 15, 1998 on foot and by
automobile. Streets and surrounding land were observed for land use. In addition, the
reconnaissance included a check for evidence, such as broken pavement, of subsidence, heaving

soils, and faulting such as broken pavement.

Four Comers Area

Most of the land in this sub-area appeared as large tracts of generally wooded land. The next
most predominant use of land occurred as residential use. Most of the residential developments
were rural developments with approximately one-acre lots. However, at least one modern urban
development with closely-spaced homes was observed along the south side of Bissonnet between
Richmond-Gaines Rd. and State Highway 6. Several of the rural lots were vacant or used for
horse grazing and gardening. Most of the commercial and industrial land use occurred along
State Highway 6 near Bissonnet and intermittently along FM 1464 between Bissonnet and Pecan.
Kingsbridge Elementary School was observed on the north side of Bissonnet west of State
Highway 6 and Hodges Bend Middle School was observed along the north side of Bissonnet just
east of FM 1464. Most of the streets in this sub-area were asphalt pavements drained by roadside
ditches and lined with overhead power lines. Other utilities such as telephone and cable appear
to carried by overhead and buried lines. At least one gravel road, Oleta Lane, was observed and




Some concrete pavements with curb and gutter were also observed in the area. The pavements
and structures in the area appeared to be in good condition. A north-south drainage ditch that
appears to be part of the upstream section of Red Gully crosses Oleta Lane under a wooden
bridge approximately 1500 feet west of Old Richmond Rd. Adjacent the west side of the
drainage ditch is a levee that turns west about 150 feet north of Oleta Lane and then forms the
northern border for residential properties on the north side and west end of Oleta Lane. Another
notable feature in the area is an east-west easement located Just south of Bissonnet that contains a
power transmission line and buried pipelines.

Cummings Road Area

Land use in this sub-area is predominantly rural residential. Several of the lots are vacant or
being used for horse grazing or gardening. Other properties in the area are used for large scale
crop farming. No notable commercial or industrial structures along with schools were observed.
Streets in the area are asphalt pavements with roadside drainage ditches and overhead power
lines. The overhead lines also appear to carry telephone and cable utilities. The streets and other
structures in the area appeared to be in good condition. An east-west gasement containing an
overhead power transmission line crossed the area Just south of Cay Rd. The easement turned
and followed a north-south alignment just west of Rustic.

SUMMARY OF FINDINGS/CONCLUSIONS

Based on our site reconnaissance and review of available information obtained for this project,
our findings and conclusions are summarized below:

Findings

* The project areas are located in northeast and central Fort Bend County, Texas in
rural settings with mostly rural home sites and undeveloped land.

* The northern and eastern part of the Four Comers area is located on the Beaumont
Formation which consists primarily of clays with interbedded sands and silts. The
southern part is located on Quaternary alluvial deposits of the Brazos River floodplain
and the Oyster Creek floodplain. Since the present day Brazos River is located in the
southern part of the floodplain, soils in the southern and westemn parts of the Four
Corners area may be slightly sandier than those located on the Beaumont Formation.
However, clay bearing soils should predominate over most of the Four Corners area.

* The Cummings Road area is located entirely within the Quaternary alluvial deposits
of the present day Brazos River, which borders the site to the south. The broad bend
of the river south of the area suggests that the site should be underlain by point bar
deposits which were laid down as the river’s meander migrated south through the
area. Sands and gravels should be present to depths up to 60 feet with interbedded
clay lenses which represent interchannel deposits of the pre-historic Brazos River.

¢ Two active geologic faults are located north and east of the Four Comers area. The
Clodine Fault crosses FM 1464 about 1500 feet northwest of the northwest corner of
the Four Comers area. The Renn Scarp has been mapped about 2000 feet east of the
site. Neither of the two faults are known to cross the site. No active faults are known
to be present in the Cummings Road area. Site reconnaissance did not reveal
evidence of active faulting.




¢ Ground subsidence in the eastern part of Fort Bend County is associated with general
subsidence found in the greater Houston area. In general, the farther east one goes,
the greater the total subsidence. Subsidence has been attributed to groundwater
withdrawals which is still the main source of water for Fort Bend County and
southwest Harris County. Total subsidence in the Four Comers area is about two to
three feet and less than one foot in the Cummings Road area.

e Large tracts of wooded land along with mostly rural residential properties are the
predominant use of land in the Four Comers area. The area also contains some
commercial and industrial properties along with at least two public schools. Streets
were usually asphalt pavements with roadside drainage ditches and appeared to be in
good condition. Concrete pavements with curb and gutter along with at least one
gravel road, Oleta Lane, were also observed. Electrical power was generally carried
by overhead lines along the roads. Other utilities such as cable and telephone
appeared to be carried by overhead and buried lines. Other features in the area
include a levee protecting residential properties at the western end of Oleta Lane and
an easement containing overhead power transmission lines and buried pipelines.

e Rural residential properties provided the predominant land use in the Cummings Road
area. Other properties were used for agricultural purposes. Streets were asphalt
pavements with roadside drainage ditches and appeared to be in good condition.
Overhead lines along the roads carried electrical power and appeared to carry
telephone and cable utilities as well. An easement containing overhead power
transmission line was observed along the southern boundary of the area.

Conclusions

A review of the available geotechnical data indicate that the site soils are typical of the Beaumont
Formation in the Four Comers area and Quaternary alluvial deposits in the Cummings Road area.
The soils should not present any unusual problems. We expect mostly clay soils interlayered
occasionally with granular layers. The alternating layers may be more frequent in the southern
portion of the Four Comers area and in the Cummings Road area. Since some of the borings
reviewed for geotechnical information were drilled at distances up to about 5 miles from the
project areas, we are uncertain of soil conditions at specific project locations. We recommend
that soil borings be drilled along proposed water and sewer alignments and at structure locations
to confirm soil stratigraphy and to provide in situ geotechnical information for detailed design.

Reviewed documents indicated groundwater depths below ground surface ranging from 10 to 15
feet in the Four Cormners area and 31 to 35 feet in the Cummings Road area. However, several
borings with depths up to 20 feet in the Four Comers area and 15 feet in the Cummings Road
area were dry. Based on the data reviewed, we expect well point dewatering may be needed in
some locations for trenches deeper than about 13 feet.

Where no surficial evidence of active faulting was observed during the field reconnaissance, it
does not preclude the presence of active faults.

Based on our review of available geotechnical reports, HVJ Associates found no other
geotechnical or geologic reason to exclude these areas from consideration.

LIMITATIONS

This report is an instrument of service of HVJ Associates, Inc. The report was prepared for and
is intended for the exclusive use of Rust Environment and Infrastructure, Inc. (REI) and Fort




Bend County. The report's contents may not be relied upon by any other party without the

express written permission of HVJ Associates.

The report's findings are based on conditions that existed on the date of HVJ Associates site
visit and available records and should not be relied upon to precisely represent conditions at any
other time.

HVJ Associates has based the conclusions included in this report on its observation of existing
site conditions, its interpretation of available geological and geotechnical studies, and its
interpretation of the site usage information it was able to access. It is possible that HVJ
Associates’ research, while fully appropriate for a Geotechnical Reconnaissance Study, failed to
indicate the existence of important information sources. Assuming such sources actuaily exist,
their information could not have been considered in the formulation of HVJ Associates’ findings
and opinions. All conclusions are qualified by the fact that no borings were made and no soil,
sediment, or groundwater sampling or testing was conducted. Conclusions about site conditions
under no circumstances comprise a warranty that conditions in all areas within the site and study
area (and below existing grade) are of the same quality that HVJ Associates has inferred from
observable site conditions and readily available site history.

HVJ Associates' findings and opinions must be considered probabilities based on professional
judgment applied to the limited data HVJ Associates was able to gather during the course of this
study.
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Appendix B. '

1.
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10.

11.

12.
13.

Geotechnical Investigation - Goliview Regional Waste Water Treatment Facility (for
James H. Suchma Consulting Engineers); HVJ Report No. 92-160G, July 1992.

Geotechnical Engineering Investigation - Stafford City Park and Galena Manor
Community Center (for Harris County Engineering Department); HVJ Report No.
89-114G, May 1989.

Commercial Geotechnical Investigation - HVJ Report No. 95-101G, January 1995.
Commercial Geotechnical Investigation - HVJ Report No. 93-316G, September 1993.
Private Geotechnical Investigation - HVJ Report No. 88-1010G-01, February 1988.
Private Geotechnical Investigation - HVJ Report No. 92-276G, April 1993.

Geotechnical Investigation - Proposed Improvements at Sugar Land Park (for Clark
Condon Associates); HVJ Report No. 94-201G, September 1994.

Geotechnical Investigation - Proposed Sugar Land Soccer Complex (for Carter &
Burgess, Inc.); HVJ Report No. 97-197G-00, March 1998.

Commercial Geotechnical Investigation - HVJ Report No. 95-155G, September 1995.

Geotechnical Investigation - Proposed Lost Creek Park (for Clark Condon
Associates); HVJ Report No. 95-217G-00, March 1996.

Geotechnical Investigation - Proposed Detention Pond for West Aimport/Dairy
Ashford Projects (for Lockwood Andrews & Newnam, Inc.); HVJ Report No. 95-
184G-01, August 1997.

Commercial Geotechnical Investigation - HVJ Report No. 94-206G, September 1994,

Commercial Geotechnical Investigation - HVJ Report No. 93-344G, November 1993.




14.

15.

16.

17.

Geotechnical Study - Wastewater Treatment Plant Expansion in North Mission Glen
MUD (for Tumer, Collie & Braden, Inc.); Fugro-McClelland (Southwest), Inc.
Report No. 0401-3956, March 1998.

Geotechnical Utility Study - Village of Qak Lake, Section 4 (for Oak Lake Estates,
LTD.); Paradigm Consultants, Inc. Report No. 98-1127, September 1998.

Geotechnical Investigation - SH 99 in Fort Bend County (Grand Parkway); Texas
Department of Highways and Public Transportation, June 1990.

Geotechnical Investigation - FM 723 at Brazos River in Rosenberg, Texas; Texas
Department of Highways and Public Transportation, May 1954.
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APPENDIX B
BORING LOGS AND SITE PLANS FROM PUBLIC PROJECTS




REPORT NO. 1
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LOG OF SOIL BORING

Project Name: Richmond Treatment Plant
Boring No.: B-1
Depth of water encountered during drilling: none
Groundwater at none

Date: July 14, 1992

after 1/2 hour

Project No. 92-160G
Elevation: See text -

Depth to caving: none

SCIL SYMBOLS

SHEAR STRENGTH. T5F

ELEVATION
-200 DD
DEPTH SAMPLER SYMBOLS SOIL DESCRIPTION %PASS | PCF | 030609 1.2 15 1.8 21 24 55
AND FIELD TEST DATA MOISTURE © CONTENT.
- PLASTIC LMIT ——— 1 100D LmaiT
e 10429 30 40 50 60 70 80 9o
f° Firm dark brown CLAY w/ roots, i =
sandstenes, calcareous and terrous :
i noduies .
i w/ wood fragments at 3 ;'
: 95 | |*¢
s :
I | stiff to very stiff brown and gray SANDY
B w/ calcareous and ferrous nadules
L w/ silty sand seams to 8' “u
w/ roots and sand partings below 8' ]
10 .‘.
- y ; / T ] ®
Very stiff brown SILTY CLAY w/ roots k .
= 15 \ -
| N o N
/ Very stiff gray and brown slickensided
i CLAY w/ sand pockets, calcareous and
20 ferrous nodules !
I 2
- ;
25 :'
i |
1
30 |
i J
L |
— 35
Shear Types: ®* =Hand Penet. ® =Torvane =Unconf. Comp. * =UU Triaxia! i
See Plate 1 for boring location. Plate 2 !

HVJ ASSOCIATES, INC.




Project Name: Richmond Treatment Plant Project No. 92-160G
Boring No.: B-2 Date: July 15, 1992 Elevation: See text
~ Depth of water encountered during drilling: none
Groundwater at none after 1/2 hour Depth to caving: none
SOIL SYMBOLS SHEAR STRENGTH. TSF i
VATIO —— g I
FLEVATION SAMPLER SYMBOLS SOIL DESCRIPTION %'gggs ,Pc'} 030608121518 212427 |
DEPTH T
AND FIELD TEST DATA MOISTURE O CONTENT, % r
. PLASTIC LIMIT }——{ LIQUID LIMIT
O 10 20 _30 40 50 60 70 80 90 I
o Stiff to very stiff dark gray CLAY e i
- w/ roots to 4° - I
i w/ ferrous nodules below 2' 89 - I
-5 4 l..l '
i w/ calcareous nodules below 6’ / ¢ :
- s T T 4 .
LA Very stiff brown SILTY CLAY i P
// !
=10 // L
A v L/;
AL )
L A |V
P i
I Vi LY ss6 94 ’ :
L LA 11376 ) . x
V1 // 15/6 w/ sand partings at 14 ;
— 15 // b ‘ i
L // J H
“0V%l
i A1)
L ¥ ‘ L ¢
L Very stiff brown slickensided CLAY w/
i ferrous nodules ,
— 20 e
- |
25 .
L ;
- 30
-
— 35
b . .
Shear Types: * =Hand Penet. ® =Torvane 4 =Unconf. Comp. * =UU Triaxial
See Plate 1 for boring location. Plate 3
HVJ ASSOCIATES, INC.




Project Name: Richmond Treatment Plant
Boring No.: B-3
Depth of water encountered during drilling: none
Groundwater at none

Date: July 17, 1992

after 1/2 hour

LOG OF SOIL BORING

Project No. 92-160G
Elevation: See text f

Depth to caving: none

SOIL SYMBOLS

SHEAR STRENGTH, TSF

ELEVATION -200 00 —_— ‘
DEFTH SAMPLER SYMBOLS SOIL DESCRIPTION %PASS | pcp | 030609 1215182124 27 |
AND FIELD TEST DATA MOISTURE © CONTENT. %
PLASTIC LIMIT —————— Liquio LimiT |
— — e 10 20 30 40 60 70 B8O 90 !
¢ Stiff to very stiff brown and gray CLAY :
- w/ calcarecus and ferrous nodules and . i
N roots - ‘
| Very stiff brown and gray SILTY CLAY ' :
~5 // » w/ calcareous and ferrous nodules G :
s //‘ L‘ !
i % pe
A w/ silt partings at 7'
L 40P ’
,// 80 )
i 4 /" w/ clay seams and roots at 9°
AL
. M / |
LA ‘ |
R 1]
Vi
4 |
F 1 :{ . ‘
L/
L 9 y J
— 15 / e \ -
' Very stiff brown and gray slickensided
¥ ' CLAY w/ caicareous and ferrous nodules B
A v la ;
102 P t ;
i i
i
- 20 | ‘
r i
- |
! |
% |
i i
- :
- 30 |
I |
L 1
|
’ |

Shear Types:

® = Hand Penet.

See Plate 1 for boring location.

HVJ ASSOCIATES, INC.

® =Torvane 4 =Unconf. Comp. * =UU Triaxial

Plate 4




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant

Project No. 92-160G
Elevation: See text

Depth to caving: none

SHEAR STRENGTH, TSF
—_——
PCE 0306089121518 212427

MOISTURE O CONTENT. %
PLASTIC LIMIT |——— LIQUID LMIT

Boring No.: B-4 Date: July 15, 1892
Depth of water encountered during drilling: none
Groundwater at none after 1/2 hour
L EVATION SOIL SYMBOLS
oEPTH SAMPLER SYMBOLS SOIL DESCRIPTION woags | Fet
AND FIELD TEST DATA
[0 | sttt to very stiff gray CLAY w/ roots
B and stones
i w/ ferrous nodules and sandstones
L below 2'
I | stitf to very stiff brown and gray SILTY
—5 // y CLAY w/ calcareous nodules
L L w/ roots to 6'
A w/ stones and ferrous nodules below 6
r %
/1
Medium dense CLAYEY SAND 38
10
- ‘|5 e R . ............... ST AR LR
Very stiff brown slickensided CLAY w/
i calcareous nodules and sand partings
20
L
25
— 30
— 35

10 2 0 40 S0 60 70 BO 80

Shear Types: * =Hand Penet. = =Torvane 4 =Unconf. Comp. * =UU Triaxial

See Plate 1 for boring location.

HVJ ASSOCIATES, INC.

Plate 5




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant
Boring No.: B-5
Depth of water encountered during drilling: none

Groundwater at none

Date: July 15, 1992

after 1/2 hour

Project No. 92-160G
Elevation: See text

Depth to caving: none

SOIL. SYMBOLS

SHEAR STRENGTH, TSF

ELEVATION -200 oD —_—r———a—a -
SAMPLER SYMBOLS SOIL DESCRIPTION %PASS | pop | 030609 1.2 15 18 2.1 2.4 2.7
DEPTH
AND FIELD TEST DATA MOISTURE O CONTENT, %
N PLASTIC LIMIT LIQUID LIMI™
........................................................... 10 29 30 40 50 60 70 80 90
fo Very stiff gray CLAY w/ roots |
i w/ calcareous and ferrous nodules below ’
- H
slickensided at 3' 4 )
N I ¢
e 5 ‘-
T T 00 = e e 0
A Very stiff to hard brown SILTY CLAY w/
1 Ve calcareous and ferrous nodules 57
- Ve s ® A
// 123
- 1 | 1
/
- //
I //
3 ]
- e S RFEEE R e ST e [
Very stiff brown slickensided CLAY w/
- calcareous and ferrous nodules
— 15 =
J
- 4 1
— 20
=25
— 30
— 35

Shear Types:

* =Hand Penet.

See Plate 1 for boring location.

HVJ ASSOCIATES, INC.

Plate 6

® =Torvane 4 =Unconf. Comp. = =UU Triaxial




LOG OF SOIL BO

Project Name: Richmond Treatment Plant Project No. 92-160G
Boring No.: B-6 Date: July 16, 1992 Elevation: See text
Depth of water encountered during drilling: 35 feet
Groundwater at - after - Depth to caving: 15 feet
SOIL SYMBOLS SHEAR STRENGTH, TSF
ELEVATION 200 . — A
oEPTH SAMPLER SYMBOLS SOIL DESCRIPTION «pass | por | 030609 1.2 151821 24 27
AND FIELD TEST DATA MQISTURE O CONTENT, %
R PLASTIC LIMIT LIQUID LiMIT
U TR 10 20 30 40 50 60 70 HO 90
0 Firm to very stiff gray and brown CLAY 7
B w/ calcareous nodules
R w/ roots to 2°
92
- “"“
-5
L. !)
i w/ silty clay seams below 8' .
— 10 ............ : .............................................. 'l|
Very stiff to hard brown and gray H
" SANDY CLAY w/ calcareous nodules i
- } ?
- ;:
- 98 q: A
20 2@ LA 4 SERITRTTRNTT R L T :
Stiff to very stiff brown and gray CLAY 1
B w/ calcareous nodules 1
i slickensided to 25 :
' p
- 25
_ b
]
i PSSO 104l |ex
Firm gray and brown SANDY CLAY w/
r calcareous nodules
15
Shear Types: ®* =Hand Penet. ® =Torvane 4 =Unconf. Comp. * =UU Triaxial
See Plate 1 for boring location. Piate 7

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant
Boring No.: B-7
Depth of water encountered during drilling: none

Groundwater at none

Date: July 15, 1992

after 1/2 hour

Project No. 92-160G

Eievation: See text

Depth to caving: none

SOIL SYMBOLS

SHEAR STRENGTH, TSF

ELEVATION 200 | oo T A
DEPTH SAMPLER SYMBOLS SOIL DESCRIPTION %PASS | poF |._0,30.809 12151821 24 2.7
AND FIELD TEST DATA MOISTURE O CONTENT, %
PLASTIC LIMIT LiQuID LIMIT
—a  —m e 10 20,730 40 50 60 70 80 90
0 Stiff to very stiff gray and brown CLAY ;
- w/ roots to 2' :
i w/ calcareous and ferrous nodules below s
o 1 03 9 r
—5
| N Very stiff brown SILTY CLAY !
" Pq y w/ calcareous and ferraus nodules to 8'
I A 91 *
- |
//
//‘
i 1V
- // j
e |
L // ¢
y /:I
L p »
— 15 / /I ——
//
e
i Ly &
" L1 LA w/ ferrous and calcareous nodules below 1
- 4 18°
1
P /1 F/
— 25
— 30
— 35

Shear Types:

* =Hand Penet.

See Plate 1 for boring location.

HVJ ASSOCIATES, INC.

® =Torvane 4 =Unconf. Comp. * =UU Triaxial

Piate 8




Project Name: Richmond Treatment Plant

LOG OF SOIL BORING

Project No. 92-160G

e

Boring No.: B-8 Date: July 16, 1992 Elevation: See text
Depth of water encountered during drilling: 35 feet
Groundwater at - after - Depth to caving: 15 feet
SOIL SYMBOLS SHEAR STRENGTH, TSF
ELEVATION 08 15
SAMPLER SYMBOLS SOIL DESCRIPTION ggggs I;-"Cl} 0306081215 1.8 21 24 2.7
DEPTH
AND FIELD TEST DATA MOISTURE O CONTENT. % i
PLASTIC LIMIT LIQUID LiMIT
.......................................................... 10 20 30 40 %0 60 70 80 so
"o Very stiff to hard gray CLAY e
g w/ roots to 2° -
i brown below 4’ - i
[~5
= ’ [
i w/ silty clay seams at 7'
i slickensided w/ silt below 8’ 106 ¢ AL
— 10 i
I
F B TUormm 000 e e e ¢
Very stiff brown SILTY CLAY
" 15 \
I clay layer 18'-20' ? !
- slickensided w/ calcareous nodules : i
below 18’ i :
— 20 v
i > o ‘
— 25 )
- oAk O PO PP PP 91 F {
Medium dense gray and tan CLAYEY fi ]
r SAND w/ sand pockets to 30 : |
=30 ."
L- 2
|
35 = Z

Shear Types:

See Plate 1 for boring location.

* =Hand Penet. ® =Torvane 4 =Unconf. Comp. #* =UU Triaxial

HVJ ASSOCIATES, INC.

Plate 9 {




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant

Boring No.: B-9 Date: July 17, 1992
Depth of water encountered during drilling: 34 feet
Groundwater at 31 feet after 1/2 hour

Project No. 92-160G
Elevation: See text

Depth to caving: 32 feet

SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

ELEVATION
DEPTH

-200 DD

SOIL DESCRIPTION %0 | 2o

SHEAR STRENGTH, TSE

——
0306098121518 21 2.4 2.7

MOISTURE © CONTENT, %

PLASTIC LiMIT

LiQuio LiMiT

10 2030 40 S0 80 70 80 g0

o | 'Stiff to hard brown CLAY w/ ealcareons

- and ferrous nodules

L dark brown w/ roots to 4°

i 98
~5 reddish brown and slickensided at 5'

i w/ silty clay seams 6'-15'

.7

— 15
— 20

slickensided w/ silt partings below 18’ 103
— 25
i v | stiff dark gray SANDY CLAY wi T
r i calcareous and ferrous nodules
—30 ¢
L x>/
I ? 110
L =
— 35

@ a

Shear Types:' e =Hand Penet.

See Plate 1 for boring location.

® =Torvane 4 =Unconf. Comp. * =UU Triaxial

Plate 10

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant Project No. 92-160G
Boring No.: B-10 Date: July 14, 1992 Elevation: See text
Depth of water encountered during drilling: none
Groundwater at none after 1/2 hour Depth to caving: none
. SOIL SYMBOLS SHEAR STRENGTH, TSF
ELEVATION A
DEPTH SAMPLER SYMBOLS SOIL DESCRIPTION %'gggs 'PCC} 030609 1.21518 2.1 2.4 2.7
AND FIELD TEST DATA MOISTURE O CONTENT, %
L PLASTIC LIMIT —————— uQuUID LMIT
T USRS 10,20 30 40 50 60 70 80 90
ro Firm to stiff dark brown CLAY w/ roots !
i . slickensided w/ wood fragments and 91 '-_
- stones below 2’
[ 05 ] Very stitf brown and gray SILTY CLAY
—5 // y w/ calcareous and ferrous nodules n
- /V e
5 “BY
//
- 1 ¢
//
L A1 A
~10 // b
L /b//ﬂ
A | A
i V/ W
e Al B R T 'Y
gfg Very stiff brown SANDY CLAY w/ silty
i 1176 sand partings and seams
—15
i 9/6 76
L 13/6
15/6
—20
— 25
30
35

Shear Types: ® =Hand Penet. ® =Torvane 4 =Unconf. Comp. * =UU Triaxial

See Plate 1 for boring location. Piate 11

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Richmond Treatment Plant Project No. 92-160G
Boring No.: B-11 Date: July 15, 1992 Elevation: See text
Depth of water encountered during drilling: none -
Groundwater at none after 1/2 hour Depth to caving: none
SOIL SYMBOLS SHEAR STRENGTH, TSF
ELEVATION 200 | oo A
DEPTH SAMPLER SYMBOLS SOIL DESCR|PT[ON %PASS | PCF 030609 121518 21 2.4 27
AND FIELD TEST DATA MOISTURE © CONTENT, %
. PLASTIC LIMIT |—————— (jQuiD LimiT
_ : T SR SRSSSRRNNNRR NI 10 29,30 40 50 60 70 80 go
0 Stiff gray CLAY w/ roots, stones and :
r calcareous nodules :
s ¢ i
i B ST SUTRR é
% Very stiff gray and brown SILTY CLAY 103 .
=5 % w/ calcareous nodules
e -
X Pq 2 3
269%
g %
vdy’
i A w/ sand seams at 8’ ®
1
- dy%
Vg
10 %
! A
%
L e
I 4 // [ ]
5 A A
A ! §
— 15 A | ; .
A ;
i 9% :
i P ;
A | A \ :
| e
_ ry ]
A
20
— 25
30
- 35

Shear Types: * =Hand Penet. ® =Torvane 4 =Unconf. Comp. #* =UU Triaxial

See Plate 1 for boring location. Plate 12

HVJ ASSOCIATES, INC.




KEY TO SYMBOLS

Symbcol  Description
il mpler

. Shelby Tube

@ Split Barrel

Symboaol Description
r mbot
Clay
/ 7 Sandy Clay
1Y Siity Clay
ey
vy
Clayey Sand
Misc. Symbols
L ] Hand Penetrometer Test
B | Torvane Test
A Unconfined Compression Test
e Unconsolidated Undrained

Notes:

Triaxial Test

End of boring

Abbreviations used are:

200 =
DD =

Percent Passing #200 Sieve (%)

Dry Density {pcf)

HVJ ASSOCIATES, INC.

Plate 13
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89-114G LOG OF BORING NO, B-1 {Staifaru Site)
. . - fw
El o e o |G |€,.|F | ToNs/saFt|E”
Wl 2 M S 5 olChlgRSIEE | E w We|Wol|sEE
| == =2 - a iy =
AR 3 [B5|35[aa|z2|z3|25| 2 |a2|8E |2y
alan v a l~= }QD&QZOUE%E
LL{PL| PI RIS BRI
ery stiff, dark gray CLAY ss|2s | 30| 17 1.4
27 1.5(1.1
ith calcareous nodules 4'-6'
i 19{107 | 1.3{1.57 2.0
N\ Wllvery stiff, dark tan SANDY CLAY 3gl1s 123 14 1.5"
nf f ith calcarecus nodules
QS:J Loose, tan CLAYEY SAND 15 | 46 12
.:.. 16 21
N
o]
| b
COMPLETION DEPTH 15 Feet LOCATION  gee plate 1
DATE May 1, 1989 WATERTABLE 13.0 Feet

HVJ ASSOCIATES INC

PLATE

3




89-114G LOG OF BORING NO. B-2 (Stafford Site)
. | SOIL SHEAR {9u
. = |u |5 | _STRENGH_|8v
-, E ol o |l |E-|2 | TONS/SaFT]E
“lajw \éoel-';,i—'{ﬁfj"’z“‘ w |WElwalss
xS g SOIL DESCRIPTION ¢ |29|35<z(<8|2E (S |2 (8|28
&=z |2 S E3|53[ES[EZ|ZE (251 2 |8 Y(EE|x
< Y 5ol —-|<QlZ0  x |[2=Z|O
als o a =z 20|5a| S |28|22 |8
LL|PL|PI R EIEHEEIRS
\\ Stiff, dark gray CLAY 23 1.210.9
Very stiff below 2! 68126 | a2} 24 1.1
o With calcarecus and fe nodules 69126143 21 1.4
s JVery stiff tan SANDY CLAY 18]109 | 1.2}1.5% 1.3
\i\i Very loose, tan CLAYEY SAND 13 9
-10—-\'\-
..
l. .
wlV|Loose at 13'-15" 17 122 19
..
15 %
COMPLETION DEPTH 15 Feet LOCATION See Plate 1
DATE  May 1. 1989 WATERTABLE 13.0 Feet
HVJ ASSOCIATES |INC

PLATE 4



TENMI AND DTMDULY USGEW WN DURING LUGS

SOIL TYPES SAMPLER TYPES
Silt ‘ Clay k< Grauel
& '.: . Thin- Auger Denison Piston
) Tube .
TH Siity TTT Sandy ‘\'? Sandy == Peat or
15 Sand 1| Sie % Clay E==  Highly
b 5] : L =3 Orgarc
cl o s Deb Spiit- Rock Pitcher Na
NS vey NI Covey  NN] >y 2] ris barrel Core Recowery
% Sand :Q:i Siit :~:~ Clay %‘;, Filr
SOIL GRAIN SIZE
U.5. STANDARD SIEVE
6 3 34" ‘ 10 40 20
GRAVEL '
BOULDERS | COBBLES sArD sLrT oAy
COARSE | FINE | COARSE | MEDILUM |  FINE X
152 76.2 19.0 476 2.00 0.420 0.074 0.0

STRENGTH OF COHESIVE soiLs'?

Consistency

.....................

SOIL GRAIN SIZE IN MILLIMETERS
DENSITY OF GRANULAR SOILS23

Undrained
Shear Strength, Descriptive *Relanwve
Kips Per Sq Ft Term Density, %
..... less than 0.25 Veryloose ....................less than 1§
...... 0.25100.50 Lloose ................ ... .. 151035
...... 0.50 to 1.00 MediumDense .................... 3510085
...... 1.00 10 2.00 Dense............cc..oveivevee... 6510 85
...... 2.00 10 4.0 Very Dense ................. greater than 85
..greater than 4.00

*Esnmated from sampler driving record

SPLIT-BARREL SAMPLER DRIVING RECORD

Description

- J 25 blows drove sampier 12 inches, after irutial 6 inches of seating.
0 e 50 blows drove sampler 7 inches, after nitial 6 inches of seating.
Ref/ 3 e 50 blows drove sampler 3 inches dunng inutial é-inch seating interval.
Note - To avord darmage 1o sampiing tools, drmang 1s limured to 50 blows dunng or aiter seatng interval.
SOIL STRUCTURE "
Slickensided .. ........... Hawving planes of weakness that appear sick and glossy. The degree of slickensidedness depends upon
the spacing of sickensides arxd the ease of breaking along these planes.
Fissured ................ Contairung shrinkage or rebef cracks, often filled with fine sand or sit; usually more or less verrical.
Pocket ................. Inclusion of matenal of different texture that is smaller than the diameter of the sample.
Parting ................. Inclusion less than 1/8 inch thick extending through the sample.
Seam..............c.un Inciusion 1/8 inch to 3 inches thick extending through the sample.
Layer .................. Inclusion greater than 3 inches thick extending through the sample.
Laminated .............. Soil sampie composed of altemnating partings or seams of different sod type.
Interlayered ............. Sol sample composed of alternating layers of different soil type.
Intermixed .............. Soil sample composed of pockets of different soil type and layered or laminated structure is not evsdent.
Calcarecus.............. Hawing appreciable quanntes of carbonate.
REFERENCES : informancn on each boring log is @ compdanon of subsurfoce canditions and said or rock

{1} ASTM D 2488
(2) ASCE Manual 56 (1976)
(3) ASTM D 2049

classficancns obianed from the field as well s from laboratory tesnng of samples. Stratc have been
interpreted by commoniy accepted procedures. The stratum lines on the logs may be transtional and
gpproximate in nature. Water leve! measurements refer only to those obsered at the nmes anrd ploces
indicated, and may wary with nime, geologc condinan or construchon actuaty.

PLATE 7
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@& BORING LOCATION

N Y
TR~
W

HVJ ASSOCIATES, INC.
GEOTECHNICAL ENGINEERS

scate: NTS

mre: 09/ 12 /94

APPROVED BY:

MK

PREPARED BY:

EP

PLAN OF BORINGS
PROPOSED IMPROV., SUGARLAND PARK

PROJECT NO.

94-201G

DRAWING NUMBER:

PLATE 1




LOG OF SOIL BORING

Project Name: Proposed Improvements, Sugar Land Park - Project No, 94-201G
Baring No.: B-1 Date: 08-31-94 Elevation:
Groundwater during drilling: none
Sz {
ELEV. SOIL SYMBOLS g:_; 5 SHEAR STRENGTH., TSF
7] Zu —— b
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION <8 S& | 02505075 1 1.25151.75 2 2.25
. FEET AND FIELD TEST DATA *g | & MOISTURE © CONTENT. %
PLASTIC UMIT ——— LIQuID LimiT
—0 e 10 20 30 40 50 60 70 80 S0
Fill: brown and yellowish red sandy clay
w/ roots and calcareous nodules
4 7 )
T vellowish red and dark gray clay below 2’
w/ calcareous nodules to 6'
__3 1
1 111 . al
6 w/ sand packets 6'-8'
4 1 I
—_0 < .
; L
T "1 stitf yellowish red and gray CLAY T
+ 106 s
T w/ silt pockets below 13°
I :6
15
-—18
-+—21

Shear Types: e =Hand Penet. = =Torvane . =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 2

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Improvements, Sugar Land Park Project No. 94-201G
Boring No.: B-2 Date: 08-31-94 Elevation:
Groundwater during drilling: none

Wl
ELEV. SOIL SYMBOLS 2% = SHEAR STRENGTH, TSF
0 Zu — b
PLER SYMBOLS hao
DEPTH, SAMPL L SOIL DESCRIPTION 28 §E 0.250.50.75 1 1.25181.95 2 2.2
FEET AND FIELD TEST DATA .
*g z MOISTURE © CONTENT, %

PLASTIC LMIT ——— LIQUID LIMIT

-0 : U JO 20 30 40 5C 60 70 80 90
“12" asphaltic concrete .
1 Very stiff gray CLAY w/ ferrous nodules '
e}
——3 %
T w/ calcareous nodules below 4' .'
- 104
T yellowish red befow B’ E
-9 106

21

—=

e
K J

et

-

T

—

LETEEY T

L,
B i
Prape

Shear Types: e =Hand Penet. m=Torvane a =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 3

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Improvements, Sugar Land Park Project No. 94-201G
Boring No.: B-3 Date: 08-31-94 Elevation:
Groundwater during drilling: none
L1z {
ELEV. SO SYMBOLS 24 = SHEAR STRENGTH, TSF
BL Y Zu — by
SYMBO o
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 28188 | 0.250.50.75 1 1.251.51.75 2 2.25
FEET AND FIELD TEST DATA Xg E MOISTURE © CONTENT, %
2 PLASTIC UMIT —— LIQUID LIMIT
S0 mmamm e 10 20 30 40 50 80 70 80 90
B ey |2 asphaltic conerete T :
1 T|-6Tsandbase (\
Stiff gray CLAY w/ ferrous nodules \ *
—+3 97 j
~+4- L ]
-6
-9
L
-—12
=15
—+18
—+21

e

Shear Types: e =Hand Penet. = =Torvane a =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 4

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Improvements, Sugar Land Park Project No. 94-201G
Boring No.: B-4 Date: 08-31-94 Elevation:
Groundwater during drilling: none
W
ELEV. SOIL SYMBOLS g% = SHEAR STRENGTH, TSF
7] Zu ———a—
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION <8 §%’. 0.260.50.75 1 1.251.51.75 2 2.25
FEET AND FIELD TEST DATA g | & MOISTURE © CONTENT. %
PLASTIC LIMIT I'-—-{ LQuID LIMIT
-0 £ e 10 20 30 40 50 60 70 80 90
s1Tasphalt :
1 —1-97 stabilized brown sandy clay base - N
Fill: Stitf gray clay w/ sand partings N e

13 99

T | Firm gray CLAY w/ ferrous nodules

—6

—9

—+12

-15

—+18

—+21

Shear Types: e =Hand Penet. = =Torvane a =Unconf. Comp. «=UU Triaxial

See Plate 1 for boring location. Plate 5

HVJ ASSOCIATES, INC.




SYMBOLS USED ON BORING LOGS

Symbol  Description

Strata symbols

NN T H
AAIAA Fill Material

N A AN
A A AN
AAN

Clay

Asphaitic
Concrete

Bl 1 Base Material

:"\/ \1;1
s T
il mpler
I Shelby Tube

Plate B-6

HVJ ASSOCIATES, INC.
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LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex

Boring No.: B-1

Date: 02-09-98

Project No. 97-197G-00
Elevation: -

. - o
Groundwater during drilling: none
g
ELEV. SOIL SYMBOLS gg E SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION Bo | &S ———a
LR jes 0.5 1 1.5 2
FEET AND FIELD TEST DATA %c | 2
S\ a MOISTURE O CONTENT, %
PLASTIC LIMIT —— LIQUID UMIT
O B e Tl T T T U 10 20 30 40 50 50 70 80 90
B Firm dark gray CLAY |
- ® f
L . /ﬁ
BE stiff at 5 .
i very stiff brownish yeillow w/ caicareous and -~
L ferrous nodules below 6" and slickensides to e
15° i
" hard reddish brown and light gray ‘ 1‘
- . o |
104 o bt oa
10 very stiff below 10’ T T ;
L di .
i
i / reddish brown below 13'
L .
7 | A
15 /
L ®
110 L
20 :
—25
—30
L
15
= -
Shear Types: « =Hand Penet. m=Torvane a=Unconf. Comp. * = UU Triaxial
See Plate 2 for boring lacation. Plate 3

HVJ ASSOCIATES, INC.




Project Name: Sugar Land Soccer Caomplex

Boring No.: B-2
Groundwater during drilling: none

LOG OF SOIL BORING

Date: 02-09-98

Project No. 97-197G-Q0
Elevation: -

-
ELEV. SOIL SYMBOLS %% § SHEAR STRENGTH, TSF
DEPTH. SAMPLER SYMBOLS SOIL DESCRIPTION b 05—0—-—!—&—*-—
. 1 1.5
FEET AND FIELD TEST DATA ;; > 2
Sie MOISTURE O CONTENT, %
. PLASTIC LIMIT ——— LIQUID LIMIT
—0 U 10 20 30 40 50 60 70 B8O 30
Soft to stiff dark gray CLAY

L .

- .\

i 'y

-5 ‘l=

B reddish brown and gray w/ calcareous nodules ;

L below 6’ Py

i 80 i |o

_ )

0 very stiff reddish brown and light gray / e

L w/ ferrous nodules below 10" and e

slickensides to 15' F ;
L HL
Zl S

=15 ;

i 7 Firm reddish brown and light gray SANDY /

r CLAY w/ sand inclusions -

R LI R T T T T 123
20 Medium dense reddish brown SAND w/ clay

- inclusions

i iC

—25

—30

—353

r - .
Shear Types: e =Hand Penet. w=Torvane a=Unconf. Comp. ® = UU Triaxial
See Plate 2 for boring location. Plate 4

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex

Project No. 97-197G-00

Boring No.: B-3 Date: 02-08-98 Elevation: - -
Groundwater during drilling: none {
s> |
ELEV. SOIL SYMBOLS 5:—: = SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION §8 §§ T
0.5 .
FEET | AND FIELD TEST DATA ez L
5|3 MOISTURE O CONTENT, %
PLASTIC LIMIT +——— LIQUID LIMIT
o e 10 20 30 40 50 60 70 80 90
[_ Firm dark gray CLAY w/ roots L
[
5 5 /
B gray w/ calcareous nodules below 4'
s
i 9N Al
stiff w/ slickensides to 8' }
- d
3 very stiff reddish brown and light gray .
[ '\A I
— 10 =
| ;3 ¢
i % reddish brewn w/ ferrous nodules below 14’ el
=15
108
%

—35

Shear Types:

e =Hand Penet. m =Torvane a =Unconf. Comp.

See Plate 2 for boring location,

HVJ ASSOCIATES, INC.

* =UU Triaxial

Plate 5




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex Project No. 87-197G-00
Baring No.: B-4 Date: 02-09-98 Elevation: -
Groundwater during drilling: none
o>z
ELEV. SOIL SYMBOLS 24 ; SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIFTION dg }g§ ?—|—¢_+
0. 1
FEET | AND FIELD TEST DATA 2|z 15 2
gia MOISTURE O CONTENT. %
PLASTIC LIMIT +——— L]QUID LIMIT
—a . ] 10 20 30 40 50 60 70 80 80
Stiff dark gray CLAY w/ roots and gravel

» L 2

- "—-‘I

B very stiff w/ calcareous nodules below 4' c/ Bt -

5

—10

[— 15

—20

25

=30

—35
Shear Types: e =Hand Penet. s =Torvane a =Unconf. Comp. s+ = UU Triaxial
See Plate 2 for boring location. Plate 6

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex Project No. 97-197G-00
Boring No.: B-5 Date: 02-09-98 Elevation: -
Groundwater during drilling: none =
o3|z !
ELEV. SOIL SYMBOLS z2 15 SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 28 §§ A
FEET AND FIELD TEST DATA ;; z 9.8 ! 1.3 2
Z|la MOISTURE O CONTENT. %
PLASTIC UMIT +——i LIQUID LIMIT
o b T B T T 10 20 30 40 50 60 70 80 90

[ Firm dark gray CLAY w/ roots

- L ] —

I b

i stift below 4' To s

s

™10

—1s

—20

25

—3Q

M35
Shear Types: e =Hand Penet. w=Torvane a =Unconf. Comp. » =UU Triaxial
See Plate 2 for boring location. Plate 7

HVJ ASSQCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex
Boring No.: B-6
Groundwater during drilling: none

Date: 02-09-88

Project No. 97-197G-00
Elevation: -

(¢4}
> >
ELEV. SQIL SYMBOLS Euﬁ; = SHEAR STRENGTH, TSF
a% | =
DEPTH. SAMPLER SYMBOLS SOIL DESCRIPTION aQ S5 —
8|62 0.5 1 15 2
FEET AND FIELD TEST DATA f5 | %
218 MOISTURE © CONTENT, %
PLASTIC LIMIT +———— LIQUID LIMIT
e 10 20 30 40 S0 60 70 BQ 30
Firm dark gray CLAY w/ roots
r L ]
86
i °
i w/ calcareous nodules beiow 4' H e
s
=10
15
=20
—25
—30
=35
Shear Types: e =Hand Penet. wa=Torvane a=Unconf. Comp. « =UU Triaxial

See Plate 2 for boring location.

HVJ ASSOCIATES, INC.

Plate 8




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex

Project No. 97-197G-00

Boring No.: B-7 Date: 02-09-98 Elevation: -
Groundwater during drilling: none ]
Y-
ELEV. SOIL SYMBOLS gg-; § SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ag l&s — b
I8 | 6% 05 1 15 2
FEET AND FIELD TEST DATA PR
gia MOISTURE O CONTENT. %
PLASTIC LIMIT ——— LIQUID LIMIT
-] ) D R - 10 20 30 40 S50 60 70 80 S0
Firm dark gray CLAY w/ roots l ‘
r stiff at 2"
I L
g . f
B very stiff light brown and reddish brown .
B w/ calcareous deposits and nodules below 6° c( ‘»
104 o) AL
i reddish brown w/ ferrous nodules below 8’
i C['i—_‘i_"* |
: ! I
— 10 w/ slickensides below 10" : |
L )
R :
15 —
i reddish brown and light gray below 18' J ;
i ¢
—20
—25
L
=30
35
Shear Types: e =Hand Penet. wm=Torvane a=Unconf. Comp. » = UU Triaxial
See Plate 2 for boring location. Plate 9

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex Project No. 97-197G-00
Boring No.: B-8 Date: 02-09-98 Elevation: -
Groundwater during drilling: none

&
ELEV. SQIL SYMBOLS %% § SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION o |&Es ———
&) e=s 05 1 15 2
FEET AND FIELD TEST DATA ec |z
g2ia MOISTURE @ CONTENT. %
PLASTIC LIMIT —— LIQUID LIMIT
—o : o 10_20 30 40 50 €0 70 80 90
Soft dark gray CLAY w/ roots

- [ ] f

- ‘

i stiff

—s "

B9

i very stiff light brawn and brownish yellow X

L w/ calcareous nodules below €' )

B hard reddish brown w/ ferrous stains below 8' "

L and slickensides to 12’ )

101 A

1o very stiff reddish brown and light gray

L beiow 10’ ¢

[~ 15 / '.

? ;

o A

25

—30C

=135
Shear Types: e =Hand Penet. m=Torvane a=Unconf. Comp. » = UU Triaxial
See Plate 2 for boring location. plate 10

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex Project No. 97-197G-00
Boring No.: B-9 Date: 02-09-98 Elevation: -
Groundwater during drilling: none J
E
ELEV. SQIL SYMBOLS Eg = SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SCQIL DESCRIPTION ?8 §§ T A
FEET AND FIELD TEST DATA ;; z 0.5 1 1.5 2
2|& MOISTURE O CONTENT, %

PLASTIC LIMIT ———— LIQUID LIMIT
.................................................................... P 10 20 30 40 50 69 70 80 S0

87

reddish brown w/ caicareous and ferrous
nodules below &'

very stiff to 18’

T T T l T T T F l F T T l'ﬁ
" n o
(=]

1
n
3
a
;]
=g
=
=
a
o
=
[1e]
-5
4]
~
3
=<
b3
=
0
Q
~+
[7/]

[ ]
> ‘,l <
v ~3
»
*—i—=d

107
reddish brown w/ slickensides at 10" ]

- ¢

=15 ; —1

3 stiff reddish brown and light gray below 18" ;]

s ]

20

25

—30

38
Shear Types: e =Hand Penet. m =Torvane a =Unconf. Comp. » =UU Triaxial
See Plate 2 for boring location. Plate 11

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Sugar Land Soccer Complex Project No. 97-197G-00
Boring No.: B-10 Date: 02-09-98 Elevation: -
Groundwater during drilling: none
Yl
o> =
BLEV. SOl SYMBOLS =21 5 SHEAR STRENGTH, TSF
223 Zu
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 22| &5 os—o——1--—:-5—-.—2
ao . .
D TEST DATA |z
FEET | ANDFIEL #S18 MOISTURE © CONTENT, %

PLASTIC LIMIT +——— LICWD LIMIT

10 20 30 40 SO 80 70 BO 90

Firm dark gray CLAY w/ roots

&

B2 A
stiff R
P

reddish brown w/ calcarecus and ferrous N
nodules below &' | e

reddish brown and light gray below 8'

very stiff w/ slickensides below 10’

— 2

—~s

=10

I 98 .

I A !
—15

25

30

—35
Shear Types: =Hand Penet. m =Torvane a =Unconf. Comp. = =UU Triaxial
See Plate 2 for boring location. Plate 12

HVJ ASSOCIATES, INC.




KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

SOIL SYMBOLS SAMPLER TYPES
Soil Types l Thin Walled Z No Recovery
/ Shelby Tube
Clay si Sand Gravel E Spiit Barrel [] Auger
) Modifiers
NN LaE Liner Tube Jar Sample
% RN * U H P
Clayey Silty Sandy Cemente
Construction Materials WATER LEVEL SYMBOLS
.‘_u-‘_':é r\xzn Xz Groundwater leveli determined during
R AP =  drilling operations
V. W\ e
Asphaltic Stabilized Pill or Portland c rie s
N 2 _ Groundwater level after drilling in
Concrete Base Debris Cement =  open borehole or piezometer
Concrete
SOIL GRAIN SIZE
Particle Size or Sieve
Classification Particle Size No. (U.S. Standard)
Clay < 0.002 mm < 0.002 mm
Silt 0.002 - 0.075 mm 0.002 mm - §200 sieve
Sand 0.075 ~ 4.75 mm #200 sieve - 4 sieve
Gravel 475 - 75 mm #4 sieve - 3 in,
Cobble 75 - 200 mm 3 in. - 8 in,
Boulder > 200 mm > 8 in.
DENSITY OF COHESIONLESS SOILS CONSISTENCY OF COHESIVE SOILS
Penstration Undrained Shear
Descriptive Resistance "N" ¢ Consistency Strength (taf)
Term Blows/Fcot
Very Soft 0 - 0.125
Very Loose Q-4 Soft 0.125 - 0.25
Loose 4 - 10 Firm 0.25 -~ 0.5
Medium Dense 10 - 30 stfr 0.5 - 1.0
Dense 0 - 50 Yery Stift 1.0 - 2.0
Very Dense > 50 Hard > 2.0
PENETRATION RESISTANCE
a/8 Blows required to penetrate each of three consecutive B-inch increments per ASTM D~-1588 *
50/4" if more than 50 blows are required, driving is discontinued and penetration at 50 blows is noted
0/18" Sampler penetrated full depth under weight of drill rods and hammer

* The N value Is taken as the blows required to penetrate the final 12 inches

TERMS DESCRIBING SOIL STRUCTURE

Slickensided Fracture planes appear polished or
glossy, sometimes striated

Fissured Breaks along definite planes of fracture
with little resistance to fracturing

Inclusion Small pockets of different soils, such
a8 small lenses of sand scattered
through a mass of clay

Parting Inclusion less than 1/4 inch thick
extending through the sample

Seam Inclusion 1/4 inch to 3 inchea thick
extending through the sample

Layer Inclusion greater than 3 inches thick

extending through the sample

Lamigated Soil sample componed of alternating
partings of different soil type

Stratified Soil sample composed of alternating

* seams or layers of different moil type

Intermixed Soil sample composed of pockets of
different soil type and laminated or
stratified structure is not evident

Calcarsous Having appreciable quantities of calcium
carbonate

Ferrous Having appreciable quantities of iron

Nodule A small masa of irregular shape

PLATE 13
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LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 95-217G-0-
Boring No.: B-1 Date: 02-13-96 Elevation: - .
Groundwater during drilling: none
g1
ELEV. $0IL SYMBOLS 25_; = SHEAR STRENGTH, Tse
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 22| 55 :
Q.
FEET AND FIELD TEST DATA o |z 115 2
S & MOISTURE O CONTENT, %
PLASTIC LIMIT —— Ljquip umiT
0 e EE LR LIRSS SO OO R LA TSRO 10 20 30 40 50 50_70 BO 30
[ Very stift brown SILTY CLAY w/ sand inclusions
w/ wood fragments and roots to 3
M 9
" 1St brgren GLAY T s
w/ silt partings, fragmented to &' o 4
3
~6
I D EECIT I 88
Firm brown SILTY CLAY w/ sand inclusions J_
o} :’ .
- i
I
i
— 12
— 15
—18
21 —

Shear Types: e =Hand Penet. = =Torvane . =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 2

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

‘ Project Name: Lost Creek Park
Boring No.: B-2

Date: 02-13-96

Groundwater during drilling: none

Project No. 95-217G-00
Elevation: -

Y

W
> >
ELEV. SOIL SYMBOLS 2g| 5 SHEAR STRENGTH, TSF
DEPTH. SAMPLER SYMBOLS SOIL DESCRIPTION ﬁg §§ —— A ;
0.5 !
FEET AND FIELD TEST DATA 2o |z 115 2 .
g5 MOISTURE O CONTENT, % i
PLASTIC LIMIT —— LlQUID LIMIT
o S B U OO ODUUUNURRRR RO 10 20 30 40 50 €0 70 80 S0 |
Brown SANDY SILT i
w/ roots to 2' !J
i
I
g
4 H i
— 3 . |
i 7 "1 Firm to stiff brown CLAY w/ silt partings, :
5 fragmented i
L ! . ;
; : 9\ |
--s i :
i ;
N ! I
i 3 e 87 A
;’1 A Soft brown SILTY CLAY
. Pulile J (:4 :
9 ! ) - i
Al LA
i Jratl
—12
—15
—18
21
- Shear Types: e =Hand Penet. = =Torvane . =Unconf. Comp. « =UU Triaxial
See Plate 1 for boring location. Plate 3

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 85-217G-00
Boring No.: B-3 Date: 02-13-96 Efevation: - "
Groundwater during drilling: none P
> ;
ELEV. SOIL SYMBOLS g‘fg s SHEAR STRENGTH, TSF !
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 29|83 e ;
FEET AND FIELD TEST DATA el S o5 1 L
2|58 MOISTURE O CONTENT, % 1
PLASTIC LIMIT ———— LIQUID LIMIT |
. PNV U 10 20 30 40 50 60 70 80 90 |
[ Brown SANDY SILT w/ roots :
' i "1 Firm brown SILTY CLAY w/ sit inciusions and
g lenses :
L, 1 .
i 7 .'
I 4 e -. |
/ Firm to stiff brown CLAY w/ silt partings, .
‘ fragmented J ‘;
= L] .
91 !
6 : i
I
L . i
|
[ *f' : "| Firm to stiff brown SILTY CLAY w/sand !
partings .
L, { !
i o7 | b
I g1y "] Brown CLAYEY SILT ‘
i ge5e
A i
£ i
. O U U
Loose brown SAND
— 15
(18
—21 —

Shear Types: e =Hand Penet. & =Torvane . =Unconf. Comp. = =UU Triaxial

See Plate 1 for boring location. Plate 4

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 95-217G-00
Boring No.: B-4 Date: 02-13-96 Elevation: -
- Groundwater during drilling: 13.0 feet

bl
ELEV. SOIL SYMBOLS g3 £ SHEAR STRENGTH, TSF
. =5 . .
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION @8 §§ ——a 4
0.5 1
FEET AND FIELD TEST DATA eolz 15 _ 2
23 MOISTURE O CONTENT, % i
' PLASTIC LIMIT ——{ LIQUID UMIT
s B OO S TP ROPOROPRRUSTI 10 20 30 40 50 60 70 80 S0
' Brown SANDY SILT w/ roots
7 Firm to stiff brown CLAY w/ silt partings,
f fragmented G
L, i
| 96 Lol
N | :
i 4 '
? |
e : :
5 i
L i B D USSR UR IR 95 Sr :
AT Saft brown SILTY CLAY ] :
i/?ﬂd !
— 9 H :
A |
L !/’rﬂ . . , ; i
]/'fm w/ sand inclusions 10'-12' . ‘
gel)? /
] ]
;/1 ¢
AL
| B 102} | =
HNt: Very loase brown SILTY SAND
. —ET-—-E
' 1-0-0
- i
!
£
!
— 15
18
—21

_‘_‘Shear Types: e =Hand Penet. = =Torvane . =Unconf. Comp. = =UU Triaxial

See Plate 1 for boring location. Piate &

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 95-217G-00
Boring No.: B-5 Date: 02-13-96 Elevation: -
Groundwater during drilling: 10.0 feet (ﬁ-
as |z ) )
ELEV. SOIL SYMBOLS zL E SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBGLS SOIL DESCRIPTION 28 g§ A
FEET AND FIELD TEST DATA ;; z 0.5 ! 1.5 2
gla MOISTURE O CONTENT. %
PLASTIC LIMIT ——— LIQUID LiMIT
—o e EETC IR T T 10 20 30 40 50 69 70 80 30
Brown CLAYEY SAND w/ roots
i ] ] Soft to firm brown SILTY CLAY T
g
. ; 1 o] ¢r
R il :
1 |
L .r e ]
ol
iy Tl 99 i
a:(lr/’ ".‘X !‘
- 5% . !
Ly ;
il ‘
v1a T A
h—s o ‘;
= S |
=0 M‘““ Loose brown SILTY SAND g
L.l ’
mm
15 : -
18
2zl

Shear Types: e =Hand Penet. = =Torvane . =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 6

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 95-217G-00
Boring No.: B-6 Date: 02-13-96 Elevation: -
-~ Groundwater during drilling: none
92 | Z
ELEV. SOIL SYMBOLS 22\ 3 SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ﬁg 56 5—0-—l~—d-—1-—
= 0.
FEET AND FIELD TEST DATA Solz 115 2
S| a MOISTURE O CONTENT, % B
PLASTIC UMIT —— wLiQuiD LiMIT
0 B O SO OO NP PP PP RS OR R ORI 10 20 30 40 50 60 70 80 90
Dark brown SANDY SILT w/ roots
I 7| "Loose light brown SILTY SAND interbedded w/
clay
—3
i 6-4-5
—€ ‘ 3-3-4
f
I 727 7| Loose red CLAYEY SAND
- =9
L Pese g e AN

¥

3-3-2

158

—18

Fn

-~ Shear Types: e =Hand Penet. = =Torvane a =Unconf. Comp. « =UU Triaxial

See Plate 1 for boring location. Plate 7

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Lost Creek Park Project No. 95-217G-00
Boring No.: B-7 Date: 02-13-96 Elevation: -
Groundwarter during drilling: 3.5 feet

-

/
¢ B
ELEV. SOIL SYMBOLS Eg = SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ég §§ -5—0-—._.;__..._
0. 1 1.5 2
FEET AND FIiELD TEST DATA ;g %
S| & MOISTURE O CONTENT, %
: PLASTIC LIMIT ——— LiQuID LIMIT
o e R LR U 10 20 30 40 50 60 70 80 90
[~ j Firm to stiff dark brown CLAY
{ w/ roots to 2'
L 5 .
1 ’ brown at 2
—-3 ;
T e
’ Brown CLAYEY SILT -
4 1
1
B ::"/ )
4144 I
—6 ] -
fgls i
a1y o i
L i
“Fda
A 4948
)
— 9 /’:: w/ decaying wood at 9'-10Q" =
/":
- L . f |
rHA light brown below 10 |
/// B .
feit
- /‘;‘Ar‘
L1 H
fg}
— 12 1
4 11
L f,///
'
/V ///
141
o Eig%
£0g%
fA |
15
[— 18
21
Shear Types: e =Hand Penet. w =Torvane a1 =Unconf. Comp. « =UU Triaxial _
See Plate 1 for boring location. Plate 8

HVJ ASSOCIATES, INC.




KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

SOIL SYMBOLS
Soil Types ;
i

SAMPLER TYPES

Thin Walled
Shelby Tube

m No Recovery

Siit Sand Gravel i E Split Barrel [I Auger
Modifiers .
i
T " 4 ;
; i .-?n?;‘? ! ﬂ Liner Tube Dj Rock Core
4 1 P . t i
‘ N |
Silty Sandy Cemented
Construction Materials | WATER LEVEL SYMBOLS
e Faxaxavyal oo, i
§°':_;.;§ AAANA A i =z Groundwater level determined during
DESINE AN % : - drilling operations
‘ 'i ’¢ o :': AA NAINTN j;
Asphaltic Stabilized Fill ar Portland | w_ Groundwater level after drilling in
Concrete Base Debris Cement }‘ = open borehole or piezometer =
Concrete I

SOIL GRAIN SIZE

Particle Size or Sieve

Classification Particle Size No. (LU.S. Standard)

Clay < 0.002 mm
Silt 0.002 - 0.075 mm

< 0.002 mm
0.002 mm - #200 sieve

Sand 0.075 - 4.75 mm #200 sieve - #4 sieve
Gravel 4.75 - 75 mm #d sieve - 3 in.
Cobble 75 ~ 200 mm 3 in. - 8 in.
Boulder > 200 mm > 8 in.

DENSITY OF COHESIONLESS SOILS CONSISTENCY OF COHESIVE SOILS

Penetration ; Undrained Shear
Descriptive Resistance "N" * : Consistency Strength (tsf)
Term Blows/Foot :
i Very Soft 0 - 0.125
Very Loose 0 - 4 ! Soft 0.125 - 0.25
Loose 4 - 10 ‘ Firm £.25 - 0.5
Medium Dense 1o - 30 ! Sufr 0.5 - 1.0
Dense 30 - 30 ! Yery Stiff 1.0 - 2.0
Very Dense > 50 [ Hard > 2.0

PENETRATION RESISTANCE

3-10-15 Blows required to penetrate three consecutive B-inch increments per ASTM D-1386 *
50/4" If more than 50 blows are required, driving is discontinued and penetration at 30 blows is noted
o/18" Sampler penetrated full depth under weight of drill rods and hammer

* The N value is taken as the blows required to penetrate the final 12 inches

TERMS DESCRIBING SOIL STRUCTURE

Slickensided Fracture planes appear polished or Laminated Soil sample composed of alternating r
glossy, sometimes striated partings of different soil type :
Fissured Breaks along definite planes of fracture Stratified Soil sample composed of alternating
with little resistance to fracturing seams or layers of different soil type i
Inclusion Small pockets of different soils, such . . ¢
" as smapll lenses of sand scattered [ntermixed Soil sample composed of pockets of 4
through a mass of clay different soil type and laminated or i
y . . stratified structure is not evident i
Parting Inclusion less than 1/4 inch thick o )
extending through the sample Calcareous Having appreciable quantities of calcium ;
Seam Inclusion 1/4 inch to 3 inches thick carbonate _ '
extending through the sample Ferrous Having appreciable quantities of iron
Layer Inclusion greater than 3 inches thick Nodule A small mass of irregular shape

extending through the sample

PLATE O
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Project Name: W. Airport
Boring No.: B-9

LOG OF SOIL BORING

Date: 07-23-96

Project No. 95-184G-00

i | Eievation: 25.85 m
Groundwater during drilling: none Northing: 4206371.527 m  Station: 1+987.57 m
Easting: 929034.404 m Offset: 7.458 m L
S o>
ELEV. SOIL SYMBOLS 25 5z SHEAR STRENGTH, kPa
DEPTH, | SAMPLER SYMBOLS SOIL DESCRIPTION gg E 50 100 150 200
METERS | AND FIELD TEST DATA #g £ MOISTURE G CONTENT., %
PLASTIC LIMIT —— LIQUID LIMIT
o UV UUPUTURRRRRR 310 20 30 40 50 60 70 89 30
B Fill: very stiff dark gray clay w/ roots
1 ®
4. Voo Gt dae .AQ,r.a.; BLRy ]
25 —
. 2
i w/ ferrous deposits at 1.524 m '-‘1
34 s w/ calcarecus deposits 1.829 m - 3.658 m [\
gray and brown at 2.134 m *
L)
23 | E
3 reddish brown w/ calcarecus deposits :
4 below 3.048 m H
22 - \
- — %
1 1618 “u
¢
20 —
1
13 — i
i ,
-3 —
— 3
Shear Types: e =Hand Penet. =Torvane a =Unconf. Comp. « =UU Triaxial
Plate C-1

See Appendix C for boring location.

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: W. Airport

Project No. 95-184G-00

Boring No.: B-10 Date: 07-23-96 Elevation: 25.70 m -
Groundwater during drilling: none Narthing: 4206335.266 m Station: 1+872.00 m ‘f
Easting: 928923.777 m Offset: 6.621 mL
- e .
ELEV. SOIL. SYMBOLS g2 = SHEAR STRENGTH, kPa
a®?| =z —_—— i 5
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION gg g% so__ 100 150 200
METERS | AND FIELD TEST DATA £ %s MOISTURE O CONTENT. %
i = PLASTIC LIMIT +——— LIQUID LIMIT
o o e 10 20 30 40 50 60 70 80 90
] Very stiff to hard light and dark gray CLAY
L [ B
VT
4
L. :
- F ?
24 T :
] ¢
237 ‘ 139 939
- 1906 H ¥ ﬁb—-
i reddish brown w/ calcareous deposits :
below 3.048 m i
22 ‘.‘
|, i |
i »
21 — ’
imadt-]
20 - ."‘
— 5 [
B |
o |
L
13 -
—3a
b ‘—‘i ]
Shear Types: e =Hand Penet. s =Torvane a =Unconf. Comp. « = U Triaxial
See Appendix C for boring location. Plate C-2

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: W, Airport
Boring No.: B-11

Date: 07-23-96

Project No. 95-184G-00
Elevation: 26.09 m"

o,
Groundwater during drilling: none Northing: 4206205.301 m  Station: 1+142.45 m
Easting: 928243.323 m Offset: 9.619 m L
: S o>
aev. | SOIL SYMBOLS 2:% 5e SHEAR STRENGTH, kPa
W 5 . -_— .
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION £§ f‘i 50 100 150 200
METERS | AND FiELD TEST DATA ®g =~ MOISTURE O CONTENT, %
PLASTIC UMIT +——— LIQUID UMIT
0 e e ] 10 20 30 40 S0 80 70 80 80
16 — Very stiff dark gray CLAY
w/ roots to 0.610 m \ e
| o d
25 = : :
) gray and brown w/ calcareous nodules and ’
ferrous deposits at 1.524 m 1730 a4
202 ¢
I T Very stiff light gray and brownish yellow i
SANDY CLAY B
L
23 - :
.
2z T4 w/ sand layer at 3.962 m ‘l
1 Stiff to very stiff reddish brown and jight | t "
I gray CLAY
=5
1 = K
.
s
10 =
|
19 ""_- |_~
4
g~
g
Shear Types: ¢ =Hand Pener. m =Torvane a =Unconf. Comp. + =UU Triaxial
See Appendix C for boring location. Plate C-3

HVJ ASSQCIATES, INC.
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LOG OF SOIL BORING

Project Name: W. Airport
Boring No.: B-12
Groundwater during drilling: none

Date: 07-23-96

Easting: 928159.833 m

Narthing: 4206245.578 m

Project No. 95-184G-00
Elevation: 26.17 m ("“
Station: 1+048.12 m!
Offset: 10.320 m L

HVJ ASSOCIATES, INC.

| bl )
ELEV. SOIL SYMBOLS %% = SHEAR STRENGTH, kPa
5 2> ——a——h—
Q 2
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION gg §% 50 100 150 200
METERS | AND FIELD TEST DATA *g £~ MOISTURE O CONTENT, %
PLASTIC UMIT —— LIQUID LIMIT
0 e ] 10 20 30 40 50 80 70 80 90
26 I Very stiff to hard dark gray CLAY w/ gravel,
roots, calcarecus nodules and depaosits :\ P
e
L,y :
25 — [
" reddish brown and gray w/ ferrous depasits C ‘
at 1.524 m :
L, :
24 ?
i @
-
23— E
[
- " ot
T reddish brown beifow 3.668 m \
|
Ly N
22 — (
: ’
-—s .
o b
20 =
s — i
— 3
18 -
Shear Types: ¢ =Hand Penet. m =Torvane 4 =Unconf. Comp. « =UU Triaxial
See Appendix C for boring location. Plate C4




LOG OF SOIL BORING

Project Name: W. Airport

Project No. 95-184G-00

See Appendix C for boring location.

HVJ ASSOCIATES, INC.

Boring No.: B-13 Date: 07-23-96 Elevation: 26.35 m
Groundwater during drilling: none Northing: 42062395.867 m Station: 0+954.77 m
Easting: 928083.029 m Offset: 8.832 m L
5 g o>
ELEV. | SOILSYMBOLS g% = SHEAR STRENGTH. kPa
= —r— b
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 58 g.-:: 50 100 150 200
(- ] [+ ]
METERS | AND FIELD TEST DATA ®g %“ MOISTURE O CONTENT, %
PLASTIC LIMIT +——— LIQUID LIMIT
s e ] 10 20 30 40 50 80 70 80 30
Very stiff to hard dark gray CLAY
26 w/ roots to 0.610 m e
- ol .
] o
ey :
25 —
i o +
-
*
24 - B SR USRS :
" Very stiff to hard brownish yellow and light :
gray SANDY CLAY .
7 w/ calcareous deposits at 2.438 m :
=3
21 ® | 485.474
i SRR O SRRPRU | |2002 E o
) Very stiff fight gray and reddish brown CLAY ;
- A
22 reddish brown at 4.267 m \T .-'
» ;
21— :
. & .
=6
20 —
13 =
—a
18 —
Shear Types: e =Hand Penet. m = Tarvane a4 =Unconf. Comp. «=UU Triaxial
Plate C-5




LOG OF SOIL BORING

Project Name: Proposed Detention Pond Project No. 95-184G-01
Boring No.: B-14 Date: 06-12-87 Elevation: 86.32 feet
Groundwater during drilling: none Northing: 4206225.471
Easting: 928825.522
D>
ELEV. SO SYMBOLS 23 = SHEAR STRENGTH, TSF
DEFTH, | SAMPLER SYMEOLS SOIL DESCRIPTION 89| &5 T T
FEET AND FIELD TEST DATA ;:- = - . 2
gia MOISTURE O CONTENT, %
PLASTIC LIMIT —— LIQUID LiMIT
o e ] 10 20 30 40 50 60 70 80 3G
-E Firm to very stiff dark gray CLAY w/ roots
as - :.
: .
4 w/ ferrous nadules below 1.219 m
S
s0— light gray and dark gray 1.829 m- 2.438 m .
{ .
I raddish brown w/ calcareous depesits and
L slickensides below 2.438 m »
1o
75 =~
s
70
_'—20
65 ~
_—25
60 I
30
55—
L =
Shear Types: ¢ =Hand Penet. m=Torvane a=Unconf. Comp. » =UU Triaxial
See Appendix A for boring location. ' Plate B-1

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Detention Pond Project No. 95-184G-01
Boring No.: B-15 Date: 06-12-37 Elevation: 86.02 feet )
Groundwater during drilling: none Northing: 4206020.181
Easting: 928815.889
Wi
ELEV. SGIL SYMBOLS g @5 SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION Bo |&6 ———a—
RS 05 1 15 2
FEET AND FIELD TEST DATA falZ
2|3 MOISTURE O CONTENT, %
PLASTIC LIMIT —— LIQUID LMIT
_—0 . e A I 102030405060708090
Stiff to very stiff dark gray CLAY
35 —-
T w/ ferrous deposits below 1.219 m {
+—5 S
se —r brownish yellow 1.829 m - 2.438 m N
+ "9
T reddish brown w/ calcareous nodules below
+ 2.438 m .
-—10
75 =+
-—15
70 —
-+—20
65 —
425
&0 —
-T—30
SS —
-— 135 - »
Shear Types: e« =Hand Penet. a=Torvane 4 =Unconf. Comp. & =UU Triaxial
See Appendix A for boring location. Plate B-2

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Detention Pond
Boring No.: B-16 Date: 06-12-97

Groundwater during drilling: none

Project No. 95-184G-01
Elevation: 86.33 feet
Northing: 4205876.438
Easting: 928692.549

(%Y}
o> &
ELEV. SOIL SYMBOLS ‘%% § SHEAR STRENGTH, TSF
DEPTH. SAMPLER SYMBOLS SOIL DESCRIPTION 22 gQ o;"—l'—‘-—i—
. ~ . 1 1.
FEET | AND FIELD TEST DATA 2G|z > 2
Z|la MOISTURE O CONTENT. %
PLASTIC UMIT +—— LIQUID LIMIT
—a S 10 20 30 40 50 60 70 80 90
. Stiff ta very stiff dark gray CLAY w/ roots to
as — 1.829 m
iy firm 0.610 m- 1.219 m
T 90
15
80 ~ brownish yellow w/ calcareous deposits below
L 1.829 m
I w/ numerous calcareous deposits below 2.438 }
i m 4
gt
75—
1S
7c -
__—20
65—
s
60 =
10
55 —
r
—15 =
Shear Types: « =Hand Penet. m=Torvane a=Unconf. Comp. = =UU Triaxial
See Appendix A for boring location. Plate B-3

. HVJ ASSQOCIATES, INC.




Project Name: Proposed Detention Pond Project No. 95-184G-01
Boring No.: B-17 Date: 06-12-97 Elevation: 85.79 feet
Groundwater during drilling: none Northing: 4205902.11"
Easting: 928932.925
o2 |Z
ELEV. SOIL SYMBOLS 23 15 SHEAR STRENGTH, TSF
w [T
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION 23 Eg 0;'_1"—‘1‘5—*—2
a™ . .
D TE sz
FEET | AND FIELD TEST DATA ®S I8 MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUID LIMIT
o b B R R N R R R R R T T T T - 10 20 30 40 50 So 70 so 90
B Stiff to very stiff dark gray CLAY
57 softto 0.610 m ° f
i “. H.J -
T light gray 1.219 m - 2.438 m
s -
0 w/ ferrous deposits below 1.829 m
1 * -
T reddish brown w/ calcareous depasits below /
4 2.438 m ﬁ ‘e
F10
75—
T1s
70 1
20
85 —
25
60 —L
Tae
55—
135 =
Shear Types: e =Hand Penet. m=Torvane a=Unconf. Comp. « =UU Triaxial
See Appendix A for boring location. Plate B-4
HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Detention Pond Project No. 95-184G-01
Boring No.: 8-18 Date: 06-12-97 Elevation: 85.55 feet
Groundwater during drilling: none Northing: 4205875.598
Easting: 829197.631
Ll
o> 1o
ELEV. SOIL SYMBOLS z3 13 SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ‘38 §§ 05—’—1'—*—*—-
~N .
FEET AND FIELD TEST DATA ;o_ z 1.5 2
2ia MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUID LMIT
o e ] 10 20 30 40 50 60 70 80 %0
s = Firm to stiff dark gray CLAY w/ roots
- ®
I Y
-—5 I¢
80 — ! ')
I light gray 1.829 m - 2,438 m :
5 w/ calcareous and ferrous nodules *
i below 1.829 m 92 A5
I brownish yellow below 2.438 m Y
L »
-'-10
75 ~
-'—15
70 —
T
-'-20
65 —
"—25
60 —
-“30
S5 —
Tas —
Shear Types: e =Hand Penet. s =Torvane a=Unconf. Comp. = =UU Triaxial
See Appendix A for boring location. Plate B-5

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Detention Pond Project No. 95-184G-01
Boring No.: B-19 Date: 06-12-97 Elevation: 85.37 feet
Groundwater during drilling: none Northing: 4205893.57
Easting: 929426.984
9>
ELEV. SOIL SYMBOLS § g E SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ag (&5 —,———a
5 TEST DATA i8|2% 05 1 15 2
FEET | AND FIELD TEST DA 2|5 MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUID UMIT
o B Al d e Tt T T S 10 20 30 40 50 60 70 80 90
as Firm dark gray CLAY w/ roots
b [ ]
I light gray w/ ferrous deposits 1.219 m - 2.438
— m
so— ° ; f
} o
I stiff reddish brown w/ farrous nodules below N -
L 2.438 m i
—10
75 =

25
60 —
-"—30
55 —
=35 - =
Shear Types: e« =Hand Penet. m=Torvane a=Unconf. Comp. & =UU Triaxial
See Appendix A for boring location. Plate B-6

HVJ ASSOCIATES, INC.




Boring No.: B-20
Groundwater during drilling: none

LOG OF SOIL BORING

Project Name: Proposed Ditch "B" Extension

Date: 06-12-97

Project No. 95-184G-01
Elevation: 87.06 feet
Northing: 4206346.451
Easting: 927545.630

SHEAR STRENGTH. TSF
—.‘_.—-‘_’_.
Q.5 1 1.5 2

MOISTURE O CONTENT, %
PLASTIC LIMIT —— LIQUID LIMIT

i
ELEV, SOIL SYMBOLS 55 5
(723 =
DEFTH, | SAMPLER SYMBOLS SOIL DESCRIPTION @9 | WG
o™
FEET AND FIELD TEST DATA #c | E
zla
—0 e i, e et eeeee i iaesineeenaatnaeneeneaneeaans .
T Firm to stiff dark gray CLAY w/ roots to 1.829
—— m
as -
45
a8
80 =1 brownish yellow below 2.134 m
T reddish brown w/ calcareous nodules below
4+ 2438 m
—10
75 -
415
70 —
+20
65 —
425
60 —
- 30
55 —
35

SFiear Types:

10 20 30 40 50 60 70 80 S0

-.-._-.4_-.
M

« =Hand Penet. m =Torvane

See Appendix A for boring location.

HVJ ASSOCIA

a =Unconf. Comp.

TES, INC.

= =UU Triaxial

Plate B-7




Project Name:
Boring No.: B-

LOG OF SOIL BORING

Proposed Ditch "B” Extension
21 Date: 06-12-97

Groundwater during drilling: none

Project No. 95-184G-01
Elevation: 87.50 feet —‘
Northing: 4206390.291¢
Easting: 927714.372

" 7]
o>
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION ag | &85 0?—1—&—4—-
. : 1 1.
FEET | AND FIELD TEST DATA el s 2
21& MOISTURE O CONTENT, %
PLASTIC LIMIT —— LIQUID LIMIT
o ] 10 20 30 40 50 6C 70 80 SO
4 Firm to very stiff dark gray CLAY w/ roots to
- 1.829 m ° o
s soft to 0.610m ; /
85 — \
_ ')
—_5 ..‘
o light gray w/ ferrous nodules 2.134 m - 2.438 .
L m
. reddish brown w/ calcareous deposits
I below 2.438 m d L 4
=10
75 —
-—15
70 —-
-"—20
65 —
‘—25
60 —
-'—30
55 —
—'—35 - =
Shear Types: « =Hand Penet. m=Torvane a=Unconf. Comp. = =UU Triaxial
See Appendix A for boring location. Plate B-8

HVJ ASSOCIATES, INC.




LOG OF SOIL BORING

Project Name: Proposed Ditch "B" Extension Project No. $5-184G-01
Boring No.: B-22 Date: 06-12-97 Elevation: 87,90 feet
Groundwater during drilling: none Northing: 4206436.419
Easting: 927891.334
ELEV. SOIL SYMBOLS gg 2 SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL DESCRIPTION @8 §§ s—c——-—n_.._
FEET | AND FIELD TEST DATA s |z ¢ 1 15 2
2|8 MOISTURE © CONTENT, %
PLASTIC LIMIT ———— LIQUID LIMIT
o e ] 10 20 30 40 50 60_70 80 90
Soft to stiff dark gray CLAY w/ roots
4 ° f
s . f
e
] .
80T brawnish yellow w/ ferrous and calcareous ) '
+ nodules below 2.438 m ‘.
T 10 I
7% +
T—1s
70 /-
20
T
85 —
25
I
&0 —'F
T
T30
55 —+
-_35 0 -
Shear Types: « = Hand Penet. m=Torvane a=Unconf. Comp. s = UU Triaxial
See Appendix A for boring location. Plate B-9

HVJ ASSOCIATES, INC.




KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

SOIL SYMBOLS SAMPLER TYPES
Sofl Trpes J o Ve [} Mo Recovery
/ Shelby Tube
Clay st Sand @ Split Barrel [ Auer
Modifiers
//1 Eadt ..-' l] Liner Tube E Jar Sample
Clayey Sitty Sandy Cemented
Construction Waterials WATER LEVEL SYMBOIS
IR Eadad
iy AAN 2. Groundwater level determined d
'-\::gj AR A ~  drilling operuticns uring
Asphaitic Stabilized Fll or Portland G . :
. Groundwater level after drilling in
Concrets Base Deabris Cament = open borehole or piezorater
Concrets
SOIL GRAIN SIZE
Particle Size or Sieve
Classification Particle Size No. (U.S. Standard)
Clay < 0.002 mm < 0.002 mm
Silt 0.002 -~ 0.07"S mm 0.002 mm - 200 gieve
Sand 0.073 - 4.75 mm $200 sieve - §4 gieve
Gravel 475 - 75 mm 4 sieve - 75 mm
Cabble 75 - 200 mm 73 mm - 200 mm
Boulder > 200 mm > 200 mm

DENSITY OF COHESIONLESS SOILS

CONSISTENCY OF COHESIVE SOILS

30/100 mm
0/453C mm

Penetration Undruined Shear
Descriptive Resistance °N” ¢ Consistency Strength {kpa}
Term Blows /300 mm
Yery Soft 0 -13
Yery Loose 0 -4 Saft 13 - 27
Loose 4 - 10 Firm 27 - 54
Medium Dense 10 - 30 surr 54 - 107
Dense 30 - 50 Very Stiff 107 - 215
Very Dense > 50 Bard > 215
PENETRATION RESISTANCE
3-10-15 Blows required to penetrate each of three consecutive 150 mm increments per ASTM D-1588 ¢

If more than 50 blows are required, driving iz discontinued and penctration at 50 blows is noted
Sampler panetrated full depth under weight of drill rods and hammer

* The N value {s taken as the blows required to penetrate the final 300 mm

Stickensided Fracture planes appear polished or
glensy, sometimes striated

Figsured Breaks along deflinile planes of fractyre
with little resistance Lo fracturing

Iaclusion Small pockets of different soils, such
as stall lenses of sand scattered
through s mass af clay

Parting Inclusion less than 8 mm thick
extending through the sample

Seam Inclusion 6 mm to 75 mm thick
extanding through the sample

Layer [nclusion greater than 75 mm thick

extending through the sample

TERMS DESCRIBING SOIL STRUCTURE

Laminated Scll sample composed of alternating
partings of different mcil type

Stratified Soil sample composed of allernating
seams or layers of different soil type

Intermired Scil sample composed of pockets of
different sgoil lype and laminated or
stratified structure is not evident

Calcareous Having appreciable quantities of caleium
carbonate

Farrous Having appreciable quantities of iren

Nodule A zmal] mass of irregular shape

PLATE B-10




RECEIVED
aCT -5 134§
USFWS ClearlLake ES

RUST Rust Environment & Infrastructien dns. rish and Widite Service files ang
S, your
project information Indicate that no federally listad or

Afustintemational Company  Phone 713785 9800 proposed th reatened or endangered species are likely to
2929 Briarpark Drive, Suite 600 Fax 7137859779 occur at the rroject site.
Houston, TX 77042-3703 ' | 6\&'\/{]\ . C_L [{A

September 30, 1998 Appr. Ol i

Ll
PN g - GG ll J
Mr. Frederick T. Wemner pai (aleden (1070

Chief, Regulatory Activities 4,_,1\ s~ Carlos I i. doza

U.S. Fish and Wildlife Service Project L2ader, Clear Lake ES Fileld Office
Division of Ecological Services U.S. Fish and Wildlife Service

17629 EI Camino Real, Suite 221 17629 E| Camino Real, Sutte 211
Houston, Texas 77058 Houston, Texas 77058

Re:  Sensitive Species and Natural Communities Review
Water and Wastewater Regional Planning Study
Four Corners Area, Fort Bend County, Texas

Dear Mr. Wemer:

On behalf of our client, Fort Bend County, Earth Tech, Inc., formerly Rust Environment &
Infrastructure, is preparing a Water and Wastewater Regional Planning Study for the “Four Corners”
Area located west of the City of Houston. The Planning Area for this project, as illustrated on the
attached map, is bounded on the east by State Highway 6 and on the west by FM 1464. The northern
boundary is the proposed westward extension of Bissonnet Road, approximately 1,000 feet south
of Keegans Bayou, while the southern boundary of the Planning Area consists of Miller Road, Oleta
Road, and McKaskle Road.

The objectives of this project include the following:

. to develop alternatives for meeting water and wastewater facility needs of the Planning Area
communities (including construction of water and/or wastewater treatment plants, purchasing
water and/or wastewater treatment from adjacent municipal utility districts, etc.)

. to determine the costs associated with each alternative; and

. to identify institutional arrangements for providing water and wastewater services to the area.

At this time, Earth Tech would like to request a review of the Planning Area for available

information on sensitive species and/or natural communities which may exist within or near the
Planning Area.

LAWORK\NSO02 AVOLAWORK\LIFEAFRTBNDCOMV 03 748\USFWS 1 LTR

O Gualiiy through teamwork



Mr. Frederick T. Werner

U.S. Fish and Wildlife Service
September 30, 1998

Page 2

For your information, the Planning Area is located on the Clodine, Texas 7.5 minute quadrangle
map. A map illustrating the location of the Planning Area is enclosed to assist you with your review
of this area. If you have any questions, or if you require any additional information regarding this
project, please phone me at (713) 953-5185 or Mr. Glenn Laird, Senior Consultant, at (713) 953-
5156. As always, we sincerely appreciate your assistance with this information.

Sincerely,
Earth Tech

@4&

Kimberly A. Chesler

Environmental Scientist

Life Sciences Department

KAC/ke

Attachments: Planning Area Boundary Map

cc: Mr. Joe Ezzell, Earth Tech, Dallas, Texas
Project File # 103748

L \WORKINSO27WOLAWORK\LIFE\FRTBNDCON | 03748\USFWSI.ILLTR
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PLAN OF BORINGS
0 50 100 FEET




0CT. -08' 98(THU) 16:13  TC&B HOU LAND DEV SV TEL:713 267 3270 P. 012
GRO
Report Na. 0401-3956 ‘iﬂ
m' | LOCATION: See Plate 1 CLASSIFICATION SHEAR STRENGTH
o g 2lal ¥, COORDINATES: z T el WATER CONTENT OPwyeren v
28 28 2 (2515 loum o[ STome ™ e
5 EEE| 82 |swee Eh [EaEe T rqm (T ereie v
[~ L4 0o .
5 = STRATUM DESCRIPTION | % & as hSPERSOIT
FILL: CLAY, U, gray and tan, with shel —k ol
R o fragments, sand pockals and organics
CLAY, atiff. dark gray, with sand pockets and 23
T ferrous nodules 102 4 o l%g
L = very stiff below 4 ' i
-gray, 6w 8 105
] » gray and tan, very calcareous below &' ° 3o
—10-
. . SANDY SILT, vety densa, tan, with calcareous 128
- 3 [ so nodules 9
S CLAY, very atifl, brown and gray, alickensided, 18.0
L 4 with calcarecus nodules "
111 -] a] ]
20— H
. SANDY GLAY. very stif. gray and brown, with 21.5
L ferrous and calcareous nodulas 18] B x ;;:
" - vary calcareous below 28" ° Q
"307 ) SANDY SILT, dense fo very dense, tan and ight | 9.0
R ¥ gray, fine
11 A - ¢lay layer, 31'to 22'
- HTR « 53
o - -r'4 i
- 4 E ©
40— 11 1 - with clay seams and cemeanted seams, 40' to 1
L HH 428
C 1 HAL s |
'_ . =clay layer, 48.5' to 48'
Rk \With clay seams below 48' A 485
504 [ B
NOTES: DATE: January 31, 1998
1. Watar net encountered to a dapth of 15' during driliing. TOTAL DEPTH: 48.5
2. Tarms and symbols defined on Plate 4, CAVED DEFTH: Mot Applicable
' DRY AUGER: 0 To 15.0°
WET ROTARY: Balow 15.0/
BACKFILL: Cament-Bentonite Grout
LOGGER; T. Mireles

LOG OF BORING NO. 1
WASTEWATER TREATMENT PLANT EXPANSION
NORTH MISSON GLEN MUD
FORT BEND COUNTY, TEXAS




- 'y c715 367 327 013
0CT. -08' 98 (THU) 16:15  TCKB HOU LAND DEV §} TEL: 713 267 3270 POIS
;p(‘il!n
I —
Repart No, 0401-3956 N ———
—
- x LOCATION: Ses Plate 1 CLASSIFICATION SHEAR STRENGTH
. -
E g d @ W | COORDINATES: = e I WATER CONTENT P ——
E 18] 28 EE o>, [ Wi | © Tarvarn  Tramme
& %= 5 gu SURF EL: a 25 EE L Nab raf umt |} & Varm Nirigtse Yarm A
-] LJ]
STRATUM DESCRIFTION 25 18 05 ‘:s Pﬁm:: 25
FILL; CLAY, very stiff, gray and dark gray, with -~
L - shell fragmamts L
~ stiff, with sand packets below 2' o
7 SANDY CUAY, very Stiff, gray, with ferrous 4.0 114] o] — I I
—_— nodules al
i al
" CLAY, vaty sUff, gray and tan, with sand pockets, 8.0 18] o© Sin|
10— , Qlcareoos ang ferrous nodules 10.0 ~
2 SILYY SAND, dense, tan, fine
| o : 18
48 !
-~ CLAY, very stfl, red and gray, slickensided, with 15.5
calcareous nodules
L o a0
20— ~ brown and gray balow 19.5’ H
- - SANDY CLAY, vary stiff, gray and tan, with 215
1 Calcareous nodules 68 g
- °
R 25.0
—30—
b 40—
-
NOTES: DATE: January 31, 1998
1. Water level nat measured during drilling. TOTAL DEPTH: 25.0/
2 Temns and symbols defined on Plate 4. CAVED DEPTH: Not Applicable
. DRY AUGER: Not Applicable
WET ROTARY: 0 To 25.0¢
BACKFILL: Cement-Benlonite Grout
LOGGER: T. Mireles
LOG OF BORING NO. 2
WASTEWATER TREATMENT PLANT EXPANSION
NORTH MISSON GLEN MUD
FORT BEND COUNTY, TEXAS

,,‘4'-75‘
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SOIL / MATERIAL TYPES

777 Sand Sit 77/ Clay l’:—: Gravel
P

SAMPLER TYPES

Ithin- | Partial A
walled M Recovery|| U9

1
T

g S"ty :’:."- Sandy / Sandy — P?at or Tube W/ Tube
£3F Sand i Sitt 77 Clay Highly
: Organic
7 Claye H-Y Clave 70 Sil Debris or Spht' No Pitcher
/ : Sagdy “l Silty y ;;: Clg Mixed Barrel Recovery
AA i Fill
Asphait foed Concrete
o Piston Rock
Core
SOIL. GRAIN SIZE
U. 8. Standard Sieve
& 3 3/4" 4 10 40 200
Gravel Sand .
Boulders | Cobbles Coarse| Fine |Coarse[Medium| Fine Sit | Clay
152 76.2 15.1 4.78 2.00 0.420 0.074 0.002  (mm)
PLASTICITY CHART
ec l / / -
50 B — '
¢ A
Q 2
FA e
S0 >
% & oc..n-s
20 ol :
& SNV or & ,.“"o,
PILTY CAYS ©
10 TR IO # QRGANIC 8ILT3
0 lumvslus mq.?m“{‘ AL
0 10 20 30 4 5 60 70 8 8 100
UQUID UMT
SOIl. STRUCTURE
Slickensidad e Having plenes of weakness that appear sfick and glossy,
[ESTTT - O—— Comaining shrinkage or relief cracks, often filled with fine sand or sik, ususlly more or less vertical.
Pocket - Inclusion of material of differant texture that is smaller than the diamater of tha samplae.
(251311« S Inclusion less than 1/8 inch thick extending- through the sample.
Seam e INGtusion 178 inch to 3 Inches thick extending through the sampile,
Layer <o Inclusion Greater than 3 inches thick extanding through the sampie.
Laminated «w-ommeeeeem Soit sample composed of alternating partings or seams of diffaremt soil type.
Interlayered s Soil sample composed of attemating layers of differsrt coil typa.
Imermixad -~ $oll sampla composed of pockets of differermt scll typa and layerad or iaminated structure is not evidem -
Calcaraous i Having appreciable quantities of carbonate. (12 to 49%)
Carbongte .- Having more than 50% carbonate content.
TERMS AND SYMBOLS USED ON BORING LOGS
SOIL CLASSIFICATION (1o 2) |

PLATE da

ke
t
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STANDARD PENETRATION TEST (SPT)

A 2-in.-00, 1-3/8-n.-ID spiit spoon sampler is driven 1.5 ft Into undisturbed scil with a 140 - pound hammer free falling 30in

After the sampler is. seated § in. into undisturbed scll, the number of blows required to drive the sampler the last 12 in.
is the Standard Panetration Resistance or *N* value, which is recorded sa bicws per foot s described below.

Blows Per Foot

Descriptian
25 25 blows drive sampler 12 inches, after intial 8 inches of saating.
so7 50 blews drive samplor 7 Inches, after initial 6 Inch seating.
Ref/3~

€0 blows drive sampler 3 inches, during initial 6 inches of seating interval.

NOTE: To avoid damage to sampling tools, driving is limted to SO blows during of after seating irttarval,

DENSITY OF GRANULAR SOILS STRENGTH OF COHESIVE SOILS

Undrainad
Deascriptive *Relative Sheer Strength, Blows Par Foer (SFT)
Tem Dansity, %  **Blows Par Foot (SPT) Termn ksf © (approximate)
Vary Locss e - & 1§ e § 10 4 Yery Soft i g 0,25 nensimererenens 010 2
LOGSE ——-—rmviniien. 15 20 35 cvimiceemreees 5 t0 10 Soft —--eermiimimnes 0.25 to Q.50 i 204
Madium Densga - wweine: 5 10 65 oo ~-11 to A0 Flm —evsiiiines 0,80 to 1.00 ~oimemoscnn: 440 B
Dense runnimmmmeisiee . 85 10 BY e 31 to 50 L | e TR Mo o JR (<Y~ Ko o JEm—— B8tc 16
Very Denzg im0 88 coemniiine. > 50 Very Stff -oivmems 2,80 1o 4,00 ——mieriin 16032
*Extimated from sampler drving record. Hard o s > 4,00 - -~ > 32

**Hequires comaction for depth, groundwater level, and grain size.

SHEAR STRENGTH TEST METHOD

U = Unconfined Q = Unconsolidated - Undrained Triaxial

P = Pocket Penetrometer T = Torvane V = Minieture Vane F = Fiald Vane

HAND PENETROMETER CORRECTION

Qur experienca has shown that the hand penetrometer genernlly oversstimates the in-situ undrained shear strength of
overconsollidated Pleistocene Gulf Coast clays. These strengths ere partially controlled by the presence of macroccopic soil
defacts such as slickensides, which generally do not influence smaller scale tests lka the hand penetromester. Bessd on our
experience, we have adjusted these field estimates of the undralned shear strength of natural, ovarconsolidated

Pleistocene Guif Coest sqils by multiplying the measured penetrometsr readings by a facter of 0.8, Thesa adjusted strength
estimates ara recorded in the "Shear Strength® column on the boring logs. Except as described in the text, we have

not adjusted estimates of the undreined shear strength for projects located outside of the Pleistocens Gulf Coast formations.

Information on each boring log is a compllation of subsurface conditions and soil or rock classifications obtained
from the field as well as from laberatory testing of samples.  Strata have been imterpreted by commonly accegted
procsdures. The sttatum lines on the logs may be transitional and approximate in nature. Water level measuramerts

refer only to thosa observed at the time and places indicated, and can vary with time, geologic condition, or construction
activity.

TERMS AND SYMBOLS USED ON BORING LOGS
SOIL CLASSIFICATION oF2) -

e e . . ) | _ A PLATE 4b_
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PROJECT:

Geotechnicai Utility Study

LOB 8127 B/21798

~
o

=1
z
il
w

Village of Qak Lake - Section 4 PROJECT NO. 98-1127
Fort Bend County, Texas BORING NO. B-1
CLIENT: Cak Lake Estates, Ltd. DATE 7/29/98
‘ Houston, Texas
SHEET 1 of
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Soring drilled using dry auger drilling methads to 20 fr.

r-4
S 2 LIMIT
é ,‘2' x 3 § GROUNDWATER INFORMATION:

-2 Q £l Water in o barehol tered at 16 ft h il

-OJ )—\—8)- 8 2 i} ; > & g = é E 5 a

Sl = | lkiscgslo(ZlelCclEdla L EIGE He

S| E |p89%3 ¢ |e|c|51258Eg @ (23] 2=

S| S |489253/ 23|22 |58Ecg e |28 L&

- = - < B = -

S| |§555352 (518l 15285828 3 55| £32 SURFACE ELEVATION:

@] 8 \G/zac22 3 ||| |S2 85 Z |82 5 3 DESCRIPTION OF STRATUM
7, Me=27 T2 Stiff to very stiff dark gray CLAY (CH)
/_ ) 11 with organic matter at 1 ft
/ P=1.8
n

- 4
%_ 5 :IIP-_-ZJ 28 slickensided at 4 ft
F 8
é_ , ip=2,s tan and gray below 6 &t
|1
- 8
%_ . ]P=2.3 24 with calcareous deposits below 8 ft
%— 10 -
/- 11 4
/‘ 12 1 b 4
/‘ 13 ”Ip=1.5 27 36 | 1.50 | 3
/" 14
- 15 -
2 16 ]
L oq7 Loose tan SAND (SP)
- 18 -
L 49 -200=3%

Boring terminated at 20 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand penetrometer measurements adjusted by a factor of 0.6.
Berehole backfilled with sail cuttings on July 30, 1998.

Paradigm Consultants, Inc.
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PRCJECT: Geatechnical Utility Study
Village of Oak Lake - Secticn 4 PROJECT NO. 98-1127
Fort Bend County, Texas BCORING NO. B-2
CLIENT: Oak Lake Estates, Ltd, DATE 7/29/88
Houston, Texas
SHEET 1.
FIELD DATA | LABORATCORY DATA DRILLING METHOD(S):
ATTERBERAG Boring drilied using dry auger drilling methads to 20 ft and wet
g = LIMITS rotary drilling methods from 20 ft to 35 4.
= R
§ E X i GROUNDWATER INFORMATION:
§§_ ; . "3" Dg: _ g g‘z- :‘;/a;zf'énho;;e;aSG;?ttziz:lﬁﬁgt'mtered at 19.5 ft during drilling and
2 Le2321312 125158 g &€ 2.
S| E o538 E|e |- |E|28@BEg » |23 i
= waa TS n|luiZd|a B w |ELP - =
5| = 232223/ |2 |<|<|E2|E23/ & 28| =¢
=| £ |5528¢5 8| =5 E1>-3|3¥2 2 |23 Gz SURFACE ELEVATION:
S| 8 \&/zacf@ E|wir|m|8EE85E £ 1838 58 DESCRIPTION OF STRATUM
?_ ] P=2.7 25 Stiff to very stiff dark gray CLAY (CH)
i !
7
- 3
72
/h 5 P=2.7 23186 (27|59
R
/ p=27 slickensided at 5 ft
/_ 7, tan and gray below 6 ft
/_ 8 1P=2.7 27 96 | 4.48 | 2 with calcarsous nodules below 8 ft
/1' ° hard at 8 ft
10 A
/L 12 4 v
%: }i :Ip=2‘7 2 slickensided at 13 ft —
/— 15 +
/— 16 -
/— 17 1
/’ 'S Wo_o0 |30 @5 | 1.79| 6
/— 19 -l o ¥ :
%- 20 A sand layer at 18.5 ft
1 -
b ;, ) Stiff to very stiff tan and gray SANDY CLAY (CL)
A with calcarecus nodules
7 233 ]P=2 7 |1s
r o2
C4b 25 -
’Z 26 -
o j: P27 | 115 | 473 | 8 hard at 28 ft
30 -
31 4
32 A
ji ]P=1 2 21 with silt pockets at 33 ft
37 Boring terminated at 35 ft
. o
5 REMARKS:
N - STANDARD PENETRATION TEST RESISTANCE ’
~ diusted by a factor of 0.6.
S P - POCKET PENETROMETER RESISTANCE Borenete backtied wih 3o cutings on July 30, 1998.
2 T - POCKET TORVANE SHEAR STRENGTH

Paradigm Consultants, Inc. —
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PROJECT: Geotechnical Utility Study
Village of Qak Lake - Section 4 PROJECT NOQ. 98-1127
Fort Bend County, Texas BORING NO, 8-3
CLIENT: Oak Lake Estates, Ltd. DATE 7/29/98
Houston, Texas
SHEET 1 of
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Boring drilled using dry auger drilling methods o 15 ft.
§ 3 l_umiTs
g = x | GROUNDWATER INFORMATION:
;g 5 - % ol Water in open baorehale encountered at 14 ft duning drilling.
£ zlz|21>] rla z gzl
| - | k==8& S |S|glgies_EEl=gl £,
81 E |os3323| g a2 |88@E b (28 &%
z :‘:‘355’28282‘2%'3%33'&‘20 ol
=| £ |5g8ssya 21l |72288 5|23 £3 SURFACE ELEVATION:
3| 8 \&/zuec¥8 3 |wlr|m |88 35S |88 ES DESCRIPTION OF STRATUM
/;/;_ 1 jp=2.7 16 Very stiff dark gray SANDY CLAY (CL)
/// | with organic matter at 1 ft
%' 3 P=2.7 |12|45]|18]27
Zi '
% ¢ Pr=27 |13 13 | 7.42 ) 1 hard at 4 ft
/‘ 5 T tan and gray below 4 ft
// 3 pP=27 |15
L g | Medium dense tan SILTY SAND (SM)
N Fn=16 -200=29%
- ; F 10
RS
12
o 131
' 14 -ZN=‘|6 20
S

—

LOB 8127 B/2.,

Boring terminated at 15 ft

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand peretrometer measurements adjusted by a factor of C.6.
Borehcle backfilled with sail cuttings on July 30, 1998.

Paradigm Consultants, inc.
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QJECT: Geotechnical Utility Study

LOB 8127 8/21/98

Village of Oak Lake - Section 4 PROJECT NO. 98.1127
Fert Bend County, Texas BCRING NO. 8-4
CLIENT: Oak Lake Estates, Ltd. DATE 7/29/98
Houston, Texas
SHEET 1
FIELD DATA LABORATQORY DATA DRILLING METHQOD(S):
ATTERBERG Baring drille¢ using dry auger drilling methads to 15 ft.
§ F L_LUmMITS
. X _ g GROUNDWATER INFORMATION:
z g é - |2 R |2 Water in cpen borehole not encountered during drilling.
sSZ15 2z . 5l 3182
S| = | kEESE S S|oig|EsR S E 58 £
S| L |vwadgcc | El28@Egl v |25 w5
1T 1915595322 ]2 2 /82kke ¢ |28 =32
S| E (53358 g| S eis 2252 3 85 G2 SURFACE ELEVATION:
8| & \G/zac¥2]Z|w|r|m |52 & 188] EZ DESCRIPTION OF STRATUM
7 Ee=27 |13 Very stiff dark gray SANDY CLAY (CL
.l
%: : 'p=z.7 13 tan below 2 ft
%H : pP=27 5 with calcareous nodules at 4 ft
o] 5 Medium dense tan SAND (SP-SM)
- 7 (’N=22 5 -200=10%
- 8 _
L g ENﬂs 5
- 10 2~
- 11 -
= ]2 -
. 13 «
- 14 fIN=17 11 -
15 —

Boring terminated at 15 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand penetrometer measurements adjusted by a factor of Q.6.
Borehole backfilled with soil cuttings on July 30, 1998.

Paradigm Consultants, Inc.
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LOB 8127 8/2%,.

PROJECT: Geotechnical Utility Study
Village of Qak Lake - Section 4 PROJECT NO. 98-1127
Fort Bend County, Texas BORING NC. B-5
CLIENT: Qak Lake Estates, Ltd. DATE 7/29/98
Houston, Texas
SHEET 1 of
FIELD DATA LABORATCORY DATA DRILLING METHODI(S):
ATTERBEAG Boring drilled using dry auger drilling methaods te 15 ft.
5 g MIT
=
= Z x s GROUNDWATER INFORMATION:
92 Z 2 Ca Water in open borehole not encauntered during drilling.
eS8 =1 .. § = = |9 = < gl
Lol 2|z 2 [ - ~
|l € w38z (e|c |- |28 wEg v |25 w =
5z |9E22532(3(2|9|58Eeg e |28 &
o| B §§§§§5 = zla ,%%gg 2 58 g3 SURFACE ELEVATION:
8| 8 \&/z«c¥2 2 wlr|m|E5EQ5E £ 182 58 DESCRIPTION OF STRATUM
7 1 P=2.7 23 Very stiff reddish brown and gray CLAY (CH)
A ) with ferrous nodules
7//_ 3 P=27 15 | 512328 Suff to very stiff dark gray SANDY CLAY (CL)
/ with ferrous and calcareous nodules
%_ ;’ P=2.7
/// S We-1s |22 tan and belew 6 ft
7 =1, an a ray belcw 6 f
/é' 7 g
F 8
7 P=2.0 24 106 | 1.92 7
740
v
ZAI
— 11 -
[ 1, Loose tan SAND (SP)
L. 13 -
- 14 -?N:Q 22 -200=4%
15 14

Boring terminated at 15 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand penetrometer measurements adjusted by a factor ot O.6.
Borehole backfilled with sail cuttings on July 30, 1998.

Paradigm Consultants, Inc.



PROJECT: Geotechnical Utility Study
Village of Oak Lake - Secticn 4 PROJECT NO. 98-1127 :
Fort Bend County, Texas BORING NO. -_-_B:r——
CLIENT: Qak Lake Estates, Ltd. DATE 7/2g/98
Houston, Texas
SHEET 1 -
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBEAG Boring drilled using dry auger drilling methads to 15 ft.
& 3 |__umiTs
r_ a
5| = x - GROUNDWATER INFORMATION:
E % E e g Ed § Water in open torehole encountered at 15 ft during driling.
52315 3|z -5 HE|EE &
3 ~TZ8EIO S L G lES2 ol I = e
2! g “ogoZdlW|ao|E|F a0 B=zg B |82 g e
2|l e |92 E 1L lGE|lzal85@l 0 i2a -
| I ‘113'3?5'28?.8 < <gcg=_g;,=zg e« ¥
g £ §§§§§5 g Slajg |- 2 sz 2 58 =5 SURFACE ELEVATION:
| & \fzacb8 Ejw|r|pm|E2852 288 EKS3 DESCRIPTION OF STRATUM
V P=2.7 2276|2848 Very stiff dark gray CLAY {CH}
/' 1 with calcareous nodules
Z 2 Wea27 [13 Very stiff dark gray SANDY GLAY (CL)
%' 3 with ferrous nodules
%' 4 P=2.7
=
’/ 3 P=25 |17 1123 | 3.94 | 15 tan and gray below 6 ft
2
2 ,/ 8 p=24 18
o]
/- -
L :; Loose tan SAND (SP)
- 13 4 |
L 14 ->(N=1O 22 -200=5% -
| < —
15 1 i Boring terminated at 15 ft
. REMARKS:
I N - STANDARD PENETRATION TEST RESISTANCE Hand penetrometer measurements adjusted by a factor of O.6.
E P - POCKET PENETROMETER RESISTANCE Borehole backfilled with seil cuttings on July 30, 1928,
ol T-POCKET TORVANE SHEAR STRENGTH
S Paradigm Consultants, Inc. —_
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PROJECT: Geortechnical Utility Study
Village of Qak Lake - Section 4 PROJECT NO. 98-1127
Fort Bend County, Texas BORING NO. B-7
CLIENT: OCak Lake Estates, Ltd. DATE 7/29/98
Houston, Texas
SHEET 1 of
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Boring dritled using 4ry auger drilling methods to 15 #t.
g g LIMIT .
< - x _ GROUNDWATER INFORMATION:
g.% e - 12 e é Water in open borehoie not encountered during drilling.
Il - = = T o=
= - 3: g 3 g l): > t.- b - % xZ 7]
o ~reeo=l O S (S S22 I &g = n
2| F ool I W el B 7 WS I 2 = Qu o=
S| L |wiggazie (Sl |EI25 89 » [z w s
5|z [2E4923|2 |3 |<l<|52E28 e |ze| =%
o E %223§5 g. Slzig |, % S 2 %S 3 SURFACE ELEVATION:
2| 8 \&/zx-28 | |m|82G5 £ (82 58 DESCRIPTION OF STRATUM
/_ } P=2.7 24 Very stiff reddish brown and gray CLAY (CH)
/] . with organic matter
7z P=2.7 17 Very stiff tan and gray SANDY CLAY ({CL)
%‘ i | : with ferrous and calcareous nodutes
% 5 P=2.7 17
4 5 |
LT -
¢//// ; lp_2,7 15 115 [ 3.59 | 4
% : Wr=25 |13
N NP Loose tan SILTY SAND (SM)
SR RIS
X L 12 -
e
F 14 -AN=1O 22 -200=14%
— 15 - . .
Boring terminated at 15 ft
s REMARKS:
~ N-STANDARD PENETRATION TEST RESISTANCE diusted by a factor of 0.6.
3 P.POCKET PENETROMETEEERR?gTAé\ITCHE Barensia Dackfiled with saf cuttings on July 30, 1998.
ol T-POCKET TORVANE SH EN
E Paradigm Consultants, Inc. -
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PROJECT: Geotechnical Utility Study
Village of Oak Lake - Section 4 PROJECT NO. 98-1127
Fort Bend County, Texas BORING NO. B-8
CLIENT: Oak Lake Estates, Ltd. DATE 7/29/98
Houston, Texas
SHEET 1
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
ATTERBERG Boring crilled using dry auger drilling methods to 15 R.
8l 7 MITS
<l = x - GROUNDWATER INFORMATION:
g-% E - £z Water in open borehole not encountered during drilling.
81215121 £lw I3 gz .
g _ ~EE3E S | S|215lE3R.EEISE Ea
S E |nl5g3tgle|s E|23BEg @28 &=
5|z |5i52253 2|3 |3|3|85¢E25 828 g%
=| E %§SS§5 23 gizls 3 gz 2 ‘ig g SURFACE ELEVATION:
3| 8 \&/zz-82 3 [wrim]|EE852 (82 &8 DESCRIPTION OF STRATUM
- P=2.7 24 | Very stiff reddish brown and gray CLAY (CH)
/7 s with crganic matter
% 3 P=2.7 {17 Very stiff tan and gray SANDY CLAY (CL)
-
/ P=27 17 {3818 20
AR
Z A
7 . WrP=27 11 122 | 5.95 | 4 hard at 6 ft
Sl g - Medium dense tan SILTY SAND (SM)
L Kin=1 13
U
| - 11 A
1 - 12 4
‘!; - 13
LT 14 {yiN=18 21 -200=29% with clay seams at 13.5 ft -
1 Boring terminated at 15 ft
g b,
5 REMARKS:
"l N -STANDARD PENETRATION TEST RESISTANCE diusted by a factar of 0.6.
5 P . POCKET PENETROMETER RESISTANCE g e e e Yo, o6
o T - POCKET TORVANE SHEAR STRENGTH
) Paradigm Consultants, Inc. —_
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PRCJECT: Geotechnical Utility Study
Village of Oak Lake - Section 4 PROJECT NO. 98-1127
Fort Bend County, Texas BORING NO. B-9
CLIENT: Qak Lake Estates, Ltd. DATE 7/29/98
Houstcn, Texas
SHEET 1 of -
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
N ATTERBEAG Soring drilled using cry auger drilling methads 0 15 .
g ey LIMITS
= = x ¥ GROUNDWATER INFORMATION:
g :‘2’ é — g & 7 Water in open borehoie not encountered during drilling.
$8 5512~ lu JEZElE2 .
3l - | kE=gElo |25 |5l _E &8s 2,
2] = Laggp WIS |lal ¥z P 3=
2 w mmmmxg‘z Eleth5 Z5@=3 Z B =z
ol z |£E2¢223|2 13| <|<|5cggY ¢ (22 « ¥
2| = §§ES§2§ g Sjaig ,_§§_§g 2 38 wE SURFACE ELEVATION:
@l & \B/z«-82 F || 521852 2|88 £33 DESCRIPTION OF STRATUM
’/ » P=2.7 25 Very stiff reddish brown and gray CLAY (CH)
7 with organic matter
%_ ] P=2.7 16 Very stiff tan and gray SANDY CLAY (CL)
/ with ferrous nodules
/Z' ‘ Pe=27
/ =3
/:’ 3 P=2.7 1 122 | 765 | 4 hard at 8 ft
i Log Medium dense tan SILTY SAND (SM)
b - with clay seams at 8.5 ft
L IF 9 _>( N=18 6 -200=27%
10
S I
T 12 4
- 13 -
- 14 -YN=13 a
15 - - -
Boring terminated at 15 ft
g REMARKS:
N N - STANDARD PENETRATION TEST RESISTANCE Hand penetrometer measurements adiusted by a facter of O.6.
P - POCKET PENETROMETER RESISTANCE Borehole backfilled with soii cuttings on July 30, 1338,
ol T-POCKET TORVANE SHEAR STRENGTH
3 Paradigm Consultants, Inc. -



KEY TO SOIL CLASSIFICATION TERMS AND SYMBOLS

Unified Sofl Clagsification :
System Svinbols Sampier Symbols Meaning
.3;8;] © GW  Well-graded Gravel l Depth of thin-walted tuba sampls
-t a N .
i GP Pooxly-graded Gravel @ MMSWPWTM(SPT)
k‘ "H GM Siy Gravel m Depth of auger sampie
», -
f’. GC Clayey Gravel Z - Depth of sampiing attempt with no recovery
N
i SW  Welgraded Sand Fleld Yest Data
e sP Pooriy-graded Sand N« SPT Value (biowsM)
L1+ M SRy Sand : Pa Pockel Panetrometer Reading (tsf)
] . SC CayeySand T= Packet Torvane Shear Strength (lsf)
1} ML Sandy Six R= Recovery (%)
A ML Clayey Sk RQD= .  Rock Qualty Designation
ki OL  Owanicsa . Termns Describing Sofl Structure
D:D] MH Inorganic St Parting paper thin in thickness
Er Seam 1/8” o 3" In thiciness
7 CH  Clay Layer greater than 3 In thickness
, _ Caicareocus calcium carbonate (nodules)
7/ cL Sandy Clay Ferrous Fron oxide (nodules)
Flasurad containing shrinkage cracks, frequently
L% CL Sity Clay filed with fine s3and or sit, usuaily more or
v Jess vertical
"//,f OH Organic Clay interbedded compasad of allemnata kiyers of different
— sall types _
Pt PT Peat ‘ Laminated composad of thin bryers of varying color
and texdure
FILL Fa Sickensided having inciinad planes of wealness with
sick, glessy sppearanca
RELATIVE DENSITY OF :
COHESIONLESS & SEMI-COHESIONLESS SOILS CONSISTENCY OF COHESIVE SOR.S
Mpaﬂmm&ndmﬂo.mosmq
The boligwing descripive e for relalive danelty spply b cohesionkses solls such s The lolowing descriptive kv for consitency apply 10 cohessive solis such as clays,
Mﬂ’h-&,ﬂhm&-ﬂ-mnﬁm-—d’ sandy clays, and slly ctays,
olla, cleyey adis, and cieyey sarde.
Typical Typical.
Relnte Voam Commrenatos
Dearsady fange Swrengmten Cansisterscy
Loose 0-4 « Very Sot
v-:L_ 5-10 u.th,nflso Son
Mot Dorves 1.-.% 050« g, « 1.00 Farm
Dera n-2 1.00c o <200 o
Vory Duree O 80 200 <400 v
1,3400

Pearadigm Consullants, Inc.
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FROJECT: Preliminary Geotechnical Study
QOaklake Estates Tract PROJECT NO. 98-1090
Fort Bend County, Texas BORING NO. B-1
CLIENT: Amvest Properties, Inc. DATE 4/27/98
Houston, Texas
SHEET 1 of
FIELD DATA LABORATORY DATA DRILLING METHOD(S}:
ATTERBERG Baring drilled using dry auger drilling rtethads to 15 fr, and wet
2zl _ rotary drilling methods from 15 ft to0 20 ft.
g R LMIT
1 x = GROUNDWATER INFORMATION:
s % é e 2 § § _ ::later in open borehaie encountered during drilling ar abeut 10.5
58 g = 2| > gl ) T 22 =~ )
= 0= 22 E>%s g a il
S - es2sd 13|88 lERE L5 & a8 R
2| E 0583238 |5 G288 @Eg 228 &85
5l z (28225322 |2|3|18SEg €28 =&
2| |3igo%¢gxyglsle & ggggg 3 Eg €S SURFACE ELEVATION:
8| & \$/zac88 F|L|r|m|EEBGE 2 |G8 58 DESCRIPTION OF STRATUM
7 P=1.7 2317512649 Firm to stiff dark gray and brown CLAY {CH)
%- with roots
%' 2 We-09 |25 93 | 0.88 | 2
3
7z 4
U P=2. 15 Stiff to very stiff tan and gray SANDY CLAY (CL;
7 with roots
7%
7z
ol % We=12 |17
2
7274 )
" P=1.2 18
AN
/}'/2
e 10 o
| 7z Loose to medium deanse SILTY SAND (SM)
‘ 1T A
A
b1z 4
: 13 1
:» 14 {N=8
oW
b 15 A
It 16 A
17 -
SY TR
N .| or
R 4 N =25 21 200=31%
3 \
— 20 + - .
Boring terminated at 20 ft
a REMARKS:
N - STANDARD PENETRATION TEST RESISTANCE ) .
diusted by a facter of 0.6.
8 P - POCKET PENETROMETER RESISTANCE Jard perauemacs messuremens sduted by 2 s
& T - POCKET TORVANE SHEAR STRENGTH
= Paradigm Consultants, Inc. —
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PROJECT:

Preliminary Geotechnical Study

Oaklake Estates Tract PROJECT N A
Fort Bend County, Texas BORING N8 9831.290
CLIENT: Amvest Properties, Inc. DATE 4/27/98
Houston, Texas
SHEET 1
FIELD DATA LABORATORY DATA CRILLING METHOD(S):

8aring drilled using dry auger drilling methods 1o 15 i, and wer

LO8 8090 9/3/98

: ATTERBERG
g - LIMIT rotary drilling methods from 16 ft to 20 .
=t
L-{
2 s % _ | GROUNDWATER INFORMATION:
gg w - g Exd § Water in open borehole encountered during drilling at aboyt 10 &,
gl z IS 2 S =l 2 jwzZ -~
3 cz8zZ S 212|515 g El€g @
g = focl3|w|a|2(8158@=% 5 |c8 he
2l & |pigdcs 5 2G| |25@5g 2|25 &=
ml 2 |2288E 2 |3lx|<|Ea=Q8 & (22 pro}
z| § |5g2e B Slala 21282 3152 £2 | SURFACE ELEVATION:
3| 8 \&/zx-28 2 |w|r|pm|E2852 £ |8E] 53 DESCRIPTION OF STRATUM
7 P=1.7 24 Firm to stiff reddish brown and gray CLAY (CH)
%_ 1 with roats to 1 ft
%_ 2 P=0.9 |18157[17|40 tan and gray with ferrous nodules below 2 ft
3
/s
4
;’/ P=1.7 15 Stiff tan and gray SANDY CLAY (CL!
oL s with ferrous and caicareous nodules
723
ZHN 6
> P=2.0 |14
//,'/’:- 7
/; g
7% P=1.1 {17 115 [1.15 | 6
%_ 9 .
%
L d
27 10 - : .
Sl Medium dense tan and gray SILTY SAND (SM)
! F 11 4
R
k12 4
o T 13 4
. _gN=15 21 200=27% with clay seams at 13.5 ft
15
16 1
- 17 -
- 18 A
L 19 Jy|N=2T
20 H . -
Boring terminated at 20 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand penetrameter measurements adjusted by 3 factor of 0.6.
Borehole backfilled with soil cuttings on April 28, 1598.

Paradigm Consultants, Inc. —
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PRQJECT: Preliminary Gectechnical Study

LOB 8090 9/3/9b

Oaklake Estates Tract PROJECT NO. 98-1090
Fort Bend County, Texas BORING NO. B-3
CLIENT: Amvest Properties, Inc. DATE 4/27/98
Houston, Texas
SHEET 1 of
FIELD DATA LABORATCRY DATA DRILLING METHQODI(S):
ATTERBERG Boring drilled using dry auger drilling methods to 15 #, and wer
% a‘e’ MITS rotary drilling metheds from 15 ft to 20 f.
= =
< - x _ | GROUNDWATER INFCRMATION:
i g g — g £ 3 Water in open borehole encountered during drilling at about 11 1.
SElZIE|[S] 2 8z
" 3218133~y =i 5
g _ e = < SlolgoleE2 % E E ; 8 G 0
2| w5823 21 |E|=|28gEg @ |24 i
21t 18225:3/512/2|2 |58 |2g| £
2| £ |29583 2132121721582 2 |53 52 SURFACE ELEVATION:
2l a :S)ﬁi-;:g S{ufr|mi5206GE £ (82 585 DESCRIPTION OF STRATUM
/ P=0.8 25 Firm to stiff reddish brown and gray CLAY (CH)
78
%' 2 P=1.1 20 tan and light gray below 2 ft
%F 3 with calcareous nodules below 2 ft
x
/ P=0.9 20 ;54 11538
7k
771N !
//;/,/» P=1.2 16 115 {2.33 ] 9 Stiff tan and gray SANDY CLAY (CL)
j/,/é_ 7 with calcareous and ferrous nodules
. |
8
7 P=1.2 |19
i
P4 9 .
Z/" with sand seams at 9 ft
/,Z:'-' 10
Z1 gy z
e 1 Medium dense reddish brown and light gray SILT:
: L 4o SAND (SM)
)
k13 A
S R 'QN=25 24 -200=64% with clay seams and layers at 13.5 ft
% t \
s
- 16 -
Lk 17 1
ok 18 - )
L g MN=28 |22 -200=12%
N
20 +— - :
Boring terminated at 20 ft

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Hand penetrometer measurements adjusted by a factor of C.6.
Borehole hackfilled with soil cuttings on April 28, 1988.

Paradigm Consuitants, Inc. —_—
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PROJECT: Preliminary Geotechnical Study
Oaklake Estates Tract PROJECT NO
Fort Bend County, Texas BORING NO: 98-31.290
CLIENT: Amvest Properties, Inc. DATE 4/27/98
Housten, Texas
SHEET *
FIELD DATA LABORATORY DATA DRILLING METHQOD(S):
- ATTERBERG Boring drilled using dry auger driiling methads to 20 ft.
S F LIMIT
5| = x T GROUNDWATER INFORMATION:
:;E g uf_, - g R é Water in apen borehole encountered during drilling at about 18 .
w X [ - i
= .—héggggt>—:‘” A &
S| _ rrroEl Q| T 5 iG|lESR_EE (%9 B
2| £ coogf@3|lw g 22D @@= nlee e =
2| v (wgaaTslc Bl DB 125182 Zd gz
5| = |£E2223 2|3 313185883 £|2g| =%
2| B %289"2’5 g Sl 253 =gz 2 "z"g - SURFACE ELEVATION:
1 8 \S/z«c¥2E|w|e|m|E2I85 2|38 53 DESCRIPTION QF STRATUM
"7, P=0.8 33 Firm dark gray CLAY {CH)
%_ 1 with roots to 1 ft
/- 2
/ P=0.5 25 93 | 0.62 | 1
é‘- 3
/' 4 P=2.1 22 very stiff with ferrous nodules below 4 ft
%_ 5 tan and light gray, 4 ft to 13 &
%' & p=3.4 26 | 8725|862 with calcareous nodules below 5 ft
B
%’ 8 Yr-26 |26 .
&
%— 10
%— 1
é_ 2
%— 13 P=2.7+ 123 reddish brown and light gray below 13 ft
%L 15 -
%— 16
%— 17 1
/ 18 1 T—r
L - Medium dense tan SILTY SAND (SM)
JoF g JN=14 21 -200=19%
. \
— 20 i i
Boring terminated at 20 ft
: N - STANDARD PENETRATION TEST RESISTANCE Eaigﬂpfnﬁtﬁi;zer measurements adjusted by a factor of O.6.
g P - POCKET PENETROMETER RE?‘ISTAGNTCE 8orehole backfilled with soil cuttings on April 28, 1998.
g T - POCKET TORVANE SHEAR STRENGTH

Paradigm Consultants, Inc. —
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x 3
DRILLINGhOGiransi; 413
1 TR & Py i JidL
(T UR ‘
COUNTY FORT BEND CO. STRUCTURE STORM SEWER EXPLORATION i2
HISHWAY NO SH 59 HOLE NO 10 K/12/30
CONTROL 3512--04-002 STATION 1042+233 3 32.1
1PE LOCATION  234.40' RT GRD.WATER ELEY. 84.1 _
A8d
ELEV LOGC | THO PEN. TEST EmAverac
NOT OF BLOWS DESCRIPTION OF MATERIAL oF
FT. 15T §° aup 5 CORINA
C
82,1 0 \ CLAT. ELACK. BENWN . FERRACS, AT 5T
5 15.0% 5 5.0m i
'3 g .03 5.0 i3]
1.1 X GANC, CLAVEY. TAN. 5L .COFDACT, Haj 3T
78-i N CLAY. SANDY . ELOWN . STISF, 4.6,
J13(5-0°V 18 (5.0 -
75 R GARD. CLAVEY.ENTwN. LOCE 4.E.
: ".- ey
." \’ .
an BN P.Jﬁ
i +REMARKS: CWE IS5 AN AVERAGE VALUE

f

L
[
DRILLER MIKE BAHM

LOCSER AL FARRELL

TITLE ENGR. TECH.I[TI



DRILLING LOG

v TR TN
!‘-‘% mi\}?\ﬁx&ﬁﬁ Uiss .

COUNTY FORT BEND COD. STRUCTURE STUF“‘! SEWER THD DIST i2
HIGHWAY ND cH 33 HILE NO DATE 6712730
CONTROL 35:0--04-002 STATIDN 1133+n.40 GRD. ELEV- 83.5
1PE LOCATION  5.53° &Y GRO.WATER ELEV. 31.5 (Average
ELEY LOC | THD FEN. TEST “E THaC
NC. OF BLONS DESCRIPTION OF MATERIAL oF
FT. . 157 6* Db 5* C2RINR
C
8.5 0 \ CLAY. ELACK. GRAY, ERN.FOTST

5.0M13 (5.0

9 (8.0 ]5205.0%

53.5 \\\: C-AY. SANDY.TRAY.BFNl. JFRY STIGF.FER.
N

™.
- \Y —
X
\ )
A .
2a BRNRLAcs o0 |2 0s o =
» #REMARKS! CAE 15 AN AVERAGE YALUE
ORILLER MIXE BARM LOCGER AL FARRELL TITLE ENGR. TECH.{I!
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INTRODUCTION

Rust Environmental & Infrastructure Inc. (RUST) is conducting feasibility studies for Fort Bend County for
water/wastewaler treating systems in the Four Corners WSC and the Cummings Road WSC project areas, F: igures 1
and II respectively. RUST has contracted BC & AD Archaeology, Inc. (BCAD) to determine the potential presence
of cultural resources in the areas that could be eligible for inclusion in the National Register of Historic Places or
warrant designation as Texas State Archaeological Landmarks.

ENVIRONMENTAL BACKGROUND

The Colorado, Brazos, Trinity, Neches and Sabine Rivers originate north of the Texas Coastal Plain, They flow
southward through the plain to the Guif of Mexico. These rivers are pre-Pleistocene in age. Smaller creeks such as
the Oyster Creek and Jones Creek developed during the Pleistocene and paraliel the major waterways. Fort Bend
County is located in the Western Gulf section of the Coastal Plain,

Fort Bend County's location in the Western Gulf section of the Coastal Plain places it within a subtropical belt. The
modern climate is characterized by high humidity. The biggest factor controlling the regional climate is the Gulf of
Mexico. Suminers are hot and huirid and winters are generally mild (Story, 1990). The mean annual temperature of
the area is 20 degrees centigrade with a mean average rainfall of 46.1 inches. Prevailing winds are south and southeast,
except during the winter when fronts shift the wind from the north. The modern climate is generally considered to
be similar to the climate that existed 5,000 years ago.

The flora and fauna of the project areas when first settled could include openland, woodland and wetland habitats. The
following are excerpt from a bock by A. A. Parker (1835).

"..list of the forest trees, shrubs, vines i.e, red, black, white, willow; post and live oaks; pine,
cedar, cottonwood, mulberry, hickory, ash, elm, cypress, box-wood, elder, dogwood, walnut,
pecan, moscheto-a species of locust, holly, haws, hackberry, magnolia, chinquspin, wild
peach, suple jack, cane brake, palmetto, various kinds of grapevines, creepers, rushes,
Spanish-moss, prairie grass and a great variety of flowers....

...Then there are bear, mexican hog, wild geese, rabbits and a great variety of ducks..."

Wild herbaceous plants that were native to these area include bluestem, indiangrass, croton, beggerwood, pokeweed,
partridgepea, ragweed and fescue. Examples of native hardwood rees would be oak, mulberry, sweetgum, pecan,
hawthorn, dogwood, persinunon, sumac, hickory, black walnut, maple and greenbrier. Coniferous plants included red
cedar and coast juniper. Shrubs included American beauty berry, farkleberry, yaupon and possumhaw. Wetland plants
such as smartweed, wild millet, bulrushes, saltgrass and cattail are native to the area (U.S. Departiment of Agriculture,
1976).

This vegetative environment supported witdlife such as bear, rabbit, red fox, deer, coyotes, raccoon, opossum, muskrat,
beaver, alligator, armadillo, squirrel, and skunk. A wide variety of birds were present such as quail, dove, prairie
chicken, song birds, herons and kingfishers. The area was also a winter home for a number of migratory birds such
as geese, ducks, egrels, coots, etc. (U.S. Departiment of Agricultare, 1976).

HISTORICAL BACK GROUND

The wide variety of native floral and faunal resources supported an indigenous population in Fort Bend County. When
Cabeza de Vaca, a survivor of the Narvaez expedition to colonize southern F lorida, was shipwrecked in 1528 on what
hias often been identified as Galveston Island (probably Oyster Bay Peninsula), he was met by the native Americans
of the area (Krieger, 1959). The group of native Americans were part of the Karankawa group that was probably made




up of at least five tribes (Aten, 1983). There were three other related native groups on the upper Texas coast at that
time; the Akokisa who occupied the Galveston Bay area nortliward to Conroe and east to approximately Beaumont;
the Atakapa who occupied the area east of Beaumont into western Louisiana: and the Bidai who occupied the territory
north of the Akokisa which included the Huntsville and Liberty areas (Aten, 1983). From the ethnohistoric records as
well as the archaeological information, the groups were hunting and gathering peoples (Hester, 1980; Aten, 1983;
Story, 1990). From ca. 3000 BC to AD 100, no important technological or social advances have been identified among
the Native American groups. From AD 100 to AD 800, ceramics were being used, the bow and arrow was introduced
and there was some recognition of territorial boundaries indicating social structure. From AD 800 until contact, there
was refinement in ceramic production and increased use of the bow and arrow,

At the time of contact, the sociopolitical structure of the groups would be classified as tribes (Alen, 1983). During the
warm seasons, they were dispersed in band sized groups. They gathered into villages during the colder seasons with
populations ranging from 400 to 500. Cabeza de Vaca's account of these groups was that they lived in a stale of
starvation the year around even though they had access to all of the marine resources of a coastal environment, Cabeza
de Vaca lived in this area for six years and became a trader for the Native Americans, bartering sea shells and other
coastal products for hides and lithic resources from inland groups (Newcomb, 1961). The archaeological record
indicates that ceramics appeared with the Atakapa in 70 BC, with the Akokisa in AD 100, with the Karonkawa in AD
300 and with the Bidai in AD 500. The origin of this ceramic technology would appear to be the Lower Mississippi
Valicy and was adopled from east to west over time (Aten, 1983).

Sowne of the project areas in Fort Bend County were part of the original Stephen F. Austin colony. Their location along
the Brazos River was advantageous, as it was easily navigated which gave ready access 1o the Gulf of Mexico.

METHODOLOGY

BCAD conducted archival research on the project areas prior to field surveys at the Texas Archaeological Research
Laboratory (TARL) and the General Land Office in Austin, Texas; at the Fort Bend County Museum; and at the Texas
Room of the Houston Public Library. The files of National Register of Historic Places, National Register of Eligible
Sites and the Texas State Archaeological Sites were reviewed. The General Land Office provided information on the
original Spanish land grants and owners of the project areas. Early Texas history was reviewed as well as the
biographies of the original owners of the land tracts. Aerial photographs were studied to determine more recent land
use.

BCAD conducted reconnaissance surveys of the project areas on September 22, 1998 to the extent of ready
accessability 1o the areas. Natural drainage channels were located because the banks of waterways were frequently
preferred for campsites by prehistoric peoples.

The architecture of those existing buildings that could meet the requirements for inclusion in the National Register of
Historic Places was examined. The structure must be fifty years old and meet one or more of the following

requirenents:

L. The structure is associated with events that have made a significant contribution 1o the broad palterns
of hislory.

2. The structure is associated with the lives of persons significant in our past.
3. The structure is important to a particular cultural or cthnic group.
4. The structure is the work of a significant architect, master builder, or crafisman.

5. The structure embodies the distinctive characteristic of a type, period, or method of construction,




possesses high aesthetic value, or represents a significant and distinguishable entity whose components
may lack individual distinctions. '

6. The structure has yielded or may be likely to vield information important to the understanding of Texas
culture or history.

RESULTS
CUMMINGS ROAD SITE

Archival Research - Figure I1I presents the Richmond, Texas U.S. Geological Survey Map with the Cumimings Road
project area superimposed. Research at TARL indicated no previously recorded archaeological sites on the project area.
However, (wo prehistoric sites (41FB252 and 41FB250) have been recorded nearby.

The Cummings Road project area is located on the original Spanish land grants of William Andrews and Samuel
Isaacks in 1824 (General Land Office, 1895). Both men were part of the “Old Three Hundred” of Stephen F. Austin’s
first colony. William Andrews evidently sold his league shortly after coming to Texas and then left the area. Samuel
Isaacks was born April 25, 1803. He arrived in Texas (1822) about the same timne as Austin.. He did not live many
years on his original grant in Fort Bend County. He sold his league (o Jesse H. Cartwright in 1830 before the Texas
Revolution and moved to Bernard. He served in the Jasper volunteers in the Texas revolution, perhaps at San Jacinto
and therefore he was living in Jasper County where his father and siblings had settled (Wharton, 1939). There is no
archival evidence that either Andrews or Isaacks built plantations or habitations in the project area. Jesse H.
Cartwright, however, did build his home on the original Isaacks league but it was located north at the head of Oyster
Creck and is currently still in existence. Jesse Cartwright was also a member of the original Austin colony. He helped
buy supplies during (he Texas Revolution and represented the area in the House of the First Congress. He became a
prominent business man and realtor (Tyler, 1996).

Since first settled, the main land use of the project area has been for growing crops (corn, cotton, potatoes and sugar
cane) and/or for grazing cattle and horses (Lapham Letters, 1909). A 1956 aerial photograph, Figure IV, shows that
the entire project area has been under cultivation for some time (Fort Bend Soil Survey, 1956). Two Louses exist on
this photograph that are also present in Figure III, both located close to the bank of the Brazos River.

Field Survey - The highest potential for prehistoric sites in this area is along the high banks over looking the Brazos
River and the western bank of a drainage channel just east of the Tinsley Estates. Limited access 1o the banks of the
Brazos River prevented a walk-through survey of this area of potential prehistoric sites. Both the field survey and the
acrial photographs indicate that the Tinsley Estale area has been heavily impacted by cultivation as well as
construction since 1956. The two houses that meet the age requirement for the National Register of Historic Places
were examined and neither would qualify based on any of the other requirements. There was no visual evidence of any
remains of pre-existing hisloric structures on the rest of the project area which has also been heavily impacted by
culiivation and new construction.

FOUR CORNERS SITE

Archival Rescarch - Figure V presents the Clodine, Texas U.S. Geological Survey Map with the Four Corners project
area superimposed. Research at TARL indicated no previously recorded archaeological sites on the project area.
However, nine prehistoric sites (4 1FB201, 41FB202, 41FB203, 41FB210, 41FB214, 41FB215, 41FB216, 41FB217
and 41FB221) have been recorded around the northern shores of White Lake located approximately a mile to the south
of the project area.



Figure VI presents the Four Corners project area drawn on a Fort Bend County map from the General Land Office
showing the original owners of the land. They include Jesse H. Cartwright, Mills M. Baitle, D. A. Conner, John
Leverton, Andrew M. Clopper and the I. & G.N. RR Co. Jesse H. Cartwright has been discussed in the history of the
Cummings Road project area. Mills M. Battle was also a member of the “Old Three Hundred” of the Austin colony.
He is listed as a contractor and carpenier in business. He was at various times, justice of the peace, deputy clerk of the
probate court, notary public and county clerk in Fort Bent County. He helped nominate Sam Houston for President of
the Republic of Texas in 1841 (Tyler, 1996). No background information could be located for D. A. Connor and John
Leverton. Andrew M. Clopper was the son of Nicholas Clopper. Nicholas Clopper joined the Austin colony in 1822
and was instrumental in developing a trade route using Buffalo Bayou. Nicholas was responsible for the acquisition
of the “Twin Sisters” used in the Battle of San Jacinto (Tyler, 1996). Andrew was a courier for President David
Burmett during the Texas Revolution and later worked as a surveyor in the general area (Lapham Letters, 1909). Also
shown on Figure VI is the estimated route of General Santa Anna on April 14% and 15™ of 1836 on his way {o
Harrisburg and eventually, the Battle of San Jacinto (Wharton, 1939). This route was reconstructed using the personal
narrative of Jose Enrique de la Pena as well as recollections handed down from eye witness accounts. Santa Anna
crossed the Brazos River on April 14", 1836 at Thompsons Ferry, moved north crossing Jones Creek and supposedly
made camp at niglufall on the western Andrew Clopper land tract. By noon on April 15, 1836, he had moved southeast
and burnt the plantation of William Stafford (located just east of the George Brown and Charles Belknap tract) which
has been documented historically. This route on the morning of April 15" could have taken him across the southern
portion of the Four Corners project area. The actual route has not been firmly documented historically or
archaeologically (Jeff Dunn, personal communication, 1998).

There is no archival evidence that any of the original owners of the land built plantations or habitations in the project
area. In the case of Battle and Cartwright, it is more likely that their residences would have been built on Oyster Creek,
south of the project area. Since first settled, the main land use of the project area has been for growing crops (corn,
colton potatoes and sugar cane) and/or for grazing caltle and horses (Lapham Letters, 1909). A 1956 acrial photograph,
Figure VII, shows that the entire project area has been under cultivation at some time (Fort Bend Soil Survey, 1956).
Approximately, thirty houses exist on this photograph that are also present in Figure V.

Field Survey - The highest potential for prehistoric sites in this area is along the banks of Keegans Bayou located
behind the Kingbridge Developinent in the upper northeast section of the area and the banks of two drainage channels,
one in the northwestern section of the project area (Figure V) which drains into Red Gully in the southwest section of
the project area. Keegans Bayou appears (o have been rerouted to its present location and the area has been extensively
modified by new construction. Limited access to the banks of the drainage channels prevented a complete walk-through
survey of these areas for potential prehistoric sites. However, limited observations during the ficld survey and the aerial
photographs indicate that the northwest drainage channel has been heavily impacted by cultivation as well as
construction since 1956. Visual observations indicate that the banks of Red Guich have been extensively modified from
the southnvestern point adjaceat to the land fill to the southern edge of the project area by landfill operations and
construction. Visual observations and the aerial photographs indicate that the banks of the western extension of Red
Gulch to the western boundary of the project area have been impacted by cultivation.

The remaining houses that meet the age requirement for the National Register of Historic Places were examined and
only one could possibly qualify based on any of the other requirements. This is the residence at 9427 Gaines Road.
There was no evidence of any remains of preexisting historic structures on the rest of the project arca which has also
been heavily impacted by cultivation and new construction based on limited visual observations and the aerial
photograpls.




DISCUSSION AND CONCLUSIONS
CUMMINGS ROAD SITE

No structures were located that have the polential (o qualify for the National Register of Historic Places. However, since
the banks of rivers and other waterways were preferred by prehistoric peoples as locations for campsites, the banks of
the Brazos River should be avoided. If the proposed praject should affect these areas, further archaeological work could
be necessary.

FOUR CORNERS SITE

The residence at 9427 Gaines Road could possibly qualify for the National Register of Hisloric Places. Avoidance of
this structure is recommended.

The archival research has indicated that there is a probability that the southern portion of the Four Corners area was
crossed by Santa Anna’s army during the Texas Revolution. There is, however, little probability of finding significant
archacological deposits associated with this event because the anmy marched rather quickly between the previous
night’s campsite and StaffTord’s plantation. It might be possible to find isolated artifacts, but nothing that would add
to the better understanding of Texas history, It is unlikely that any further archaeological studies would be required
concerning this event. However, if during construction of the proposed projects artifacts relating to this event are found,
an archaeologist should be contacted.
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Hydrogeologic / Engineering Of Texas, Inc.
Groundwater Specialists
P.O. Box 1252 « Galveston, Texas 77553-1252

January 25, 1998
H/ET 9712-009

Texas Natural Resource Conservation Commission
Ground-Water Monitoring Team

Compliance and Enforcement Section

Municipal Solid Waste Division

P.O. Box 13087
Austin, Texas 78711-3087 |

Attention: Ms. Ada Lichaa

Sprint-Fort Bend County Landfill :
16007 Boss Gaston Road T =
Richmond, Texas 77469

Attention:  Mr. Kyle Cain

Monitoring-Well Sampling and Analytical Testing
Sprint-Fort Bend County Landfill
Permit Numbers 1396, 1683, & 1797
Fort Bend County, Texas

Hydrogeologic/Engineering of Texas, Inc. (H/ET) is pleased to present this report
regarding the second quarterly background monitoring-well sampling event performed
on the above mentioned site in December, 1997.

The sampling was performed on the eight (8) monitering-wells on located site in
accordance with our standard operation procedures and the Texas Natural Resource
Conservation Commission suggested methods. The sampling was performed on
December 30, 1997.

Initial water level measurements were taken at each designated well location with a
decontaminated electronic water-level indicator prior to purging the wells. The water
tevel readings from top of casing and corresponding elevations in feet (MSL) are
summarized below in Table 1:
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Sprint-Fort Bend County Landfill

Second Quarterly Background
Ground-Water Sampling Event - 1997

Sprint-Fort Bend County Landfill, L.P.
Fort Bend County, Texas

Permit Numbers: 1396, 1683, & 1796
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Sprint-Fort Bend County Landfill
2nd Quarterly Sampling Event
Permit Nos. 1386, 1683, & 1797

Water Level Water Level
Monitoring Well Top of Casing Reading (FT.) Elevations In
Designation {T.0.C.) Elev. From (T.0.C.) Feet (MSL)
MW-102 97.04 Dry Dry
MW-103 93.65' 49.78' _ 43.87
MW-104 93.73' 48.3¢6" 45.37"
MW-105 84.61' 42.58' 42.03'
Mw-106 85.24' 38.19' 46.05'
MwW-107 84.13' 40.21' 42.92'
Mw-108 84.08' Dry Dry
MW-109 88.46' 30.84 37.62
MW-110 95.29' Dry Dry
MW-111 95.86' 37.21 58.59°
MW-112 95.67" 37.92 57.75
MW-201 95.39' 45.04' 50.35
MW-202 94.21' 104.99° -10.78"
MW-203 84.18' 62.43' 21,75
MW-204 95.98" 42.64' 53.34'

Purging of the wells was performed using a decontaminated Grundfos Rediflo Il electric
pump with prepackaged, disposable poly tubing. A minimum of three (3) well volumes
were evacuated from all the other wells at each location.

Monitoring-wells designated as MW-201, MW-202, MW-203 and MW-204 were not
sampled during this sampling event. Monitoring-wells designated as MW-102, MW-
108, and MW-110 were dry and no samples were taken.

Field parameters, including pH, temperature and conductivity were monitored'd‘uring the
purging process. Parameters were measured on intervals of 5 to 10 gallons purged.
Each well appeared to stabilize during purging.

Field measurements, at the time of sampling are summarized below in Table 2:
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Sprint-Fort Bend County Landfill
2nd Quarterdy Sampling Event
Permit Nos. 1396, 1683, & 1797

. Table 2 -
Field Measurements
Specific Water
Temp Conductance Condition
Well Designation pH °Celsius #MHOS

MW-102 NIA NIA N/A N/A
MW-103 74 23° 1642 Clear
Mw-104 76 22° 871 Clear
MW-105 7.6 21° 934 Clear
MW-106 7.8 21° 607 Clear
MW-107 7.4 22° 1335 Clear
MW-108 N/A N/A N/A NIA
MW-109 74 20° 1434 Clear
MW-110 N/A N/A N/A N/A
MW-111 7.6 22°¢ 1194 Clear
MW-112 7.7 22° 1323 Stlight Tint
MW-201 N/A N/A N/A NIA
MW-202 N/A N/A N/A NIA
MwW-203 NIA N/A N/A NIA
MW-204 N/A N/A N/A NIA

The samples from monitoring-wells were obtained after allowing the wells to recover

using a Grundfos Rediflo Il electric pump. Decontamination of equipment was

performed using deionized water and Liquinox detergent followed by a final deionized
rinse. Samples were obtained and labeled at each location, logged and transported to

the analytical laboratory under chain-of-custody documentation. The analytical

laboratory, Water Quality Services, Inc., performed the following analyses on the
samples as presented in the following Table 3:
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Sprint-Fort Bend County Landfill
2nd Quarterly Sampling Event
Permit Nos. 1396, 1683, & 1797

- Table3
Analytical Testing Summary .

Monitoring-Well Test Assignments
Designation

MW-103 Cadmium (dissolved), Chloride, Iron
MW-104 (dissolved), Manganese (dissclved), TDS,
MwW-105 Zinc (dissclved), Lead (dissolved), Sp Cond,
MW-106 pH, TOC
MW-107
MW-109
MW-111
MW-112
+ Duplicate
Field Blank
Equipment Blank

Note: Analytical parameters as specified in the GWSAP,
+ Duplicate sample collected from MW-109.

The Analytical results for the monitoring-well designated as MW-103 yielded T.C.C.
values of 19.0, 18.7, 18.6, and 18.7. We will verify these results on the next sampling
event. -

Chain-of-Custody documentation, and the analytical results for each monitoring-well are
enclosed. Should you have any questions concerning the sampling event, please feel
free to call me at (800) 763-2606.

Respectfully submitted,
HYRROGEOLQGIC/ENGINEERING OF TEXAS, INC. -

Stefan $tarhoulis
Principdl/Hydrogeologist



January 19, 1998
GROUNDWATER MONITORING REPORT .

o TDH Permit No._1396 Monitoring Well I.D. No._MW-103
(Sprint-Fort Bend County)
- ..<ted for _X Background Data ___ Semiannual/Annual Data ___4th Year Data
lrpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
ate Sampled:_12/30/87 Volume Collected:_1160 mls Sampled by:_S. Stamoulis .
apresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_WQsS .
211 Purged/Bailed Before Sampling: Yes _X No __ How Long Before:_5 minutes .

5. Well Vol. Purged:_3+ Depth to Water Before Bailing:_49.78 ft Elev_43.87 MSL
ow Were Samples Collected: Rediflow IT .
2re sample preservation procedures in accordance with TDH Guidelines:Yes No.

2S5 ID 6336 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHCD
1 Arsenic NR mg/l 3113 B
Barium NR ng/1l 3110 D
Dissolved Cadmium <0.005 mg/1l 200.7
Chromium NR mng/ 1l 3111 B
Copper NR mg/l 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR nmg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc 0.06 mg/1l 200.7
o 2 Calcium ' NR mg/1l 3111 B
Magnesium NR mg/l 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR mg/l 2320 B
Bicarbonate NR mg/1l 2320 B
Sulfate NR ng/1l 4500~S04 E
Fluoride NR mng/1l 4500-F- C
Nitrate NR ng/1 4500-NO3 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (cCacCoO3)
Alkalinity (CaCO3) NR mg/1 2320 B
Hardness (CaCO3) NR ng/1l 2340 B
Anlon-Cation Balance NR meqg/meq Caleulated
3 | Chloride 64 mg/1 300.0
pH 6.7 4500-H+ B
Specific Conductance 1570 pmho/cm | 2510 B
Total Dissolved Solids | 996 mg/1 160.1
Total Organic Carbon 19.0 mg/1 415.1
Total Organic Carbon 18.7 ] mg/1 415.1
Total Organic Carbon 18.6 mg/1 415.1
Total Organic Carbon 18.7 mg/1 415.1
4 Dissolved Iron <0.10 mg/1 200.7
Dissolved Manganese i 0.42 mg/1 200.7
™ot Requested
.tory Representative Signature: iﬂaﬂk.ﬂhﬂﬂwbﬂég% Phone:_ (713) 466-0958

(Gari REynolds)

aboratory Name:_WQS Environmenptal TLab. Address:_ 17459 Village Green
i Houston, Texas 77040
' 2 -t-98 .

[y

ite Operator Signature: X Date:
{ (TDH Form SE 65)




S January .19,.1998. . ...
GROUNDWATER MONITORING REPORT e e N

TDH Permit No._1396 Monitoring Well I.D. No._MW-104 —_
(Sprint-Fort Bend County) h £
s'uomitted for _X Background Data —_ _Semiannual/Annual Data ____4t Year Data{
‘urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Jate Sampled:_12/30/97 Volume Collected: 1160 mls Sampled by:_S. Stamoulis .
lepresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_WQS .-

lell Purged/Bailed Before Sampling: Yes _X No __ How Long Before:_5 minutes .-
lo. Well Vol. Purged:_ 3+ Depth to Water Before Bailing:_48.36 ft Elev 45.37 MSL
low Were Samples Collected:_ Rediflow II .
lere sample preservation procedures in accordance with TDH Guidelines:Yes No.
QS ID 6337 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/l 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mg/1 3111 B
Copper NR mg/1 3111 B
Dissolved Lead <0.05 ng/1l 3111 B
Mercury NR mg/1l 3112 B
Selenium NR ng/l 3113 B
Silver NR ng/1l 3111 B
Dissolved Zinc 0.02 mg/1 200.7
2 Calcium NR mg/1l 3111 B
Magnesium NR mg/1 3111 B
Sodium NR ng/1 3111 B
Potassium NR mg/1l 3111 B
- Carbonate -{ NR mng/1 2320 B
Bicarbonate NR ng/1 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 .4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CaC03)
Alkalinity (CacC0O3) NR mg/1l 2320 B
Hardness (CacCOj3) NR mg/l - 2340 B
Anion-Cation Balance NR mneq/meq Calculated
3 Chloride 66 ng/1 300.0
pPH . 7.1 4500~-H+ B
Specific Conductance 892 pmho/cm 2510 B
Total Dissolved Solids |546 mg/ 1 160.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon <1l.0 ) mg/ 1l 415.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon <1.0 mg/1 415.1
4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese 0.05 mng/1 200.7

- Not Requested v XghL \ A&}
aporatory Representative Signature:_ AN 7me@Q£l Phone:_ (713} 466-09%
(Gari Reyholds)

aboratory Name:_WQS Environmental . Lab. Address:_ 17459 Village Green
kAL (J. _Houston, Texas 77040

Date: 2X-/-954

ite Operator Signature:

I (TDH Form SE 65)




. January 19, 1998
GROUNDWATER MONITORING REPORT o

— TDH Permit No._1396 Monitoring Well I.D. No._MW-105
(Sprlnt—Fort Bend County)
>. .aaitted for X Background Data ___Semiannual/Annual Data ___4th Year Data

urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Jate Sampled:_12/30/97 Volume Collected: 1160 nls Sampled by:_S. Stamoulis
lepresenting:Site Operator_Sprint Consultant H/ET Laboratory Personnel_WQS
fell Purged/Bailed Before Sampling: Yes _X No —.How Long Before:_5 minutes ..
io. Well Vol. Purged:_3+ Depth to Water Before Balllng. 42.58 ft Elev_42.03 MSL
low Were Samples Collected: Rediflow IT .
Vere sample preservation procedures in accordance with TDH Guidelines:Yes No..

105 ID 6338 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mg/l 3111 B
Copper NR mg/1 3111 B
Dissolved Lead <0.05 ng/1 3111 B
Mercury NR ng/1l 3112 B
Selenium NR ng/1 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 ng/1 200.7
2 Calcium NR mg/1 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR mg/1 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR ng/1 4500-S04 E
Fluoride NR ng/1 4500-F- C
! Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/l 2320 B
Alkalinity (CacCoO3)
Alkalinity (CaCO3) NR mg/1 2320 B
Hardness (CacC03) NR ng/l 2340 B
Anion-Cation Balance NR meq/meq CaXxculated
3 Chloride 17 ng/1 300.0
H ‘ 7.1 4500-H+ B
Specific Conductance 889 pumho/cm | 2510 B
Total Dissolved Solids [ 612 mg/l 160.1
Total Organic Carbon 2.1 ng/1 415.1
Total Organic Carbon 2.1 mg/1 415.1
Total Organic Carbon 2.2 mg/1 415.1
Total Organic Carbon 2.1 ma/1 415.1
4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese 0.64 mg/1 200.7

Not Requested hﬁi4nx9QCl
-atory Representative SlgnatUIE'Zﬁ@JLk Phone:_(713) 466-0958

(Gari Reynolds)

aboratory Name:_ WQS Environmental Iab. Address:_17459 Village Green
' _Houston, Texas 77040
ite Operator Signature: Date:_ 3 -1-9% .

('DH Form SE 65)




. January 19, 1998
GROUNDWATER MONITORING REPORT ,

TDH Permit No._1396 Monitoring Well I.D. No._MW-106 -
(Sprint-Fort Bend County) : .
.. .itted for _X Background Data . _Semiannual/Annual Data ___4th Year Data '
irpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

te Sampled:_12/30/97 Volume Collected:_1160 mls Sampled by:_S. Stamoulis s
;presenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_WQS . .
:11 Purged/Bailed Before Sampling: Yes _X No ___ How Long Before:_5 minutes .
. Well Vol. Purged:_3+ Depth to Water Before Bailing:_39.19 ft Elev 46.05 MSL
W Were Samples Collected:__ Rediflow II .
:re sample preservation procedures in accordance with TDH Guidelines:Yes No..

1S ID 6339 Std. Mthds. 18"" Ed4.
GROUP PARAMETER LEVEL UNITS ANATLYTICAL
METHOD

1 Arsenic NR mg/1 3113 B
Barium NR _ ng/1 3110 D
Dissolved Cadmium <0.005 mg/l 200.7
Chromium NR mg/1 3111 B
Copper NR ng/l 3111 B
Dissolved Lead <0.05 mg/l 3111 B
Mercury NR mg/l 3112 B
Selenium NR mg/1l 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc <0.02 ng/1 200.7

2 Calcium NR mg/l 3111 B —
Magnesium NR mg/1l 3111 B
Sodium NR ng/l 3111 B
Potassium NR mg/1 3111 B
Carbonate NR mg/1 2320 B
Bicarbonate NR mng/1l 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR mg/l 4500-F- C
Nitrate NR mg/1 4500-N0O3 E
Phenolphthalein NR mg/1l 2320 B

Alkalinity (CacC03)

Alkalinity (CaCoO3) NR mg/l 2320 B
Hardness (CaCO03) NR mg/1 2340 B
Anion-Cation Balance NR meg/medq Calculated

3 Chloride 13 mg/1l 300.0

' pH 7.2 4500-H+ B

Specific Conductance 582 pmho/cm 2510 B
Total Dissolved Solids | 330 - g/l 160.1
Total Organic Carbon <1.0 ng/1 415.1
Total Organic Carbon 1.0 , ng/1 415.1
Total Organic Carbon 1.0 mg/1l 415.1
Total Organic Carbon <1.0 mg/1 415.1

4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese <0.02 mg/1 200.7 .

' Not Requested i }ﬁ F{L&4pm@é£%
. oratory Representative Signature: A JHAn Phone:_(713) 466-095¢
(Gari Redhnolds)

boratory Name:_WQS Environmental Lab. Address:_ 17459 Village Green

kz& (75. Houston, Texas 77040
te Operator Signature: Date:_2-/-9¢

¢TDH Form SE 65)




GROUNDWATER MONITORING REPORT

o TDH Permit No._1396 Monitoring Well I.D. No._MW-107
(Sprint-Fort Bend County)
juswitted for _X Background Data ___ Semiannual/Annual Data ___4th Year Data
‘urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
)>ate Sampled:_12/30/97 Volume Collected: 1160 mls Sampled by:_S. Stamoulis .
epresenting:Site Operator_ Sprint Consultant_H/ET Laboratory Personnel WQS . -
jell Purged/Bailed Before Sampling: Yes _X No __ How Long Before:_5 minutes . -

lo. Well Vol. Purged:_3+ Depth to Water Before Bailing: 40.23 ft Elev_42.52 MSL
low Were Samples Collected:__ Rediflow II .
Jere sample preservation procedures in accordance with TDH Guidelines:Yes_X No.

IS ID 6340 std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mg/1l 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mng/l 3111 B
copper NR ng/Ll 3111 B
Dissolved Lead <0.05 mng/1 3111 B
Mercury NR mng/l 3112 B
Selenium NR mng/1l 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 mg/1l 200.7
— 2 Calcium NR mg/1 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/1l 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR mg/1 2320 B -
Bicarbonate NR mg/1l 2320 B
Sulfate NR ng/1l 4500-S04 E
Fluoride NR ng/1l 4500-F- C
Nitrate NR ng/l 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CacCO3)
Alkalinity (CaCO3} NR ng/1l 2320 B
Hardness (CaCO1j) NR mg/1 2340 B
Anion-Cation Balance NR megq/meqg CaTlculated
3 Chloride 150 mg/1l 300.0
pH (7.0 4500-H+ B
Specific Conductance 1290 umho/cm | 2510 B
Total Dissolved Solids | 742 mg/1 160.1
Total Organic Carbon 1.2 mg/1 415.1
Total Organic Carbon 1.0 mg/1 415.1
Total Organic Carbon 1.1 ng/1l 415.1
Total Organic Carbon 1.2 ng/1 415.1
4 Dissolved Iron <0.10 ng/1 200.7
. Dissolved Manganese 0.30 mg/1 200.7
- “lot Requested - jo “&§u4wqu£L
a. ..atory Representative Signature:_ A Phone:_(713) 466-0958

(Gari Relynolds)

aboratory Name:_WQS Environmental , Lab. 2Address: 17459 Village Green
7£ 7. Houston, Texas 77040

ite Operator Signature: Date:_ 2-[-98 .

(TDH Form SE 65)

January 19, 1998 ...
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. - January 19, 1998
GROUNDWATER MONITORING REPORT

TDH Permit No._ 1396 Monitoring Well I.D. No._MW-109
(Sprint-Fort Bend County) th :
Jumitted for X_Background Data Semiannual/Annual Data 4 Year Data

irpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

ite Sampled:_12/30/97 Volume Collected: 1160 mls Sampled by:_S. Stamoulis .
apresenting:Site Operator_ Sprint Consultant_ H/ET Laboratory Personnel WQS . -
211 Purged/Bailed Before Sampling: Yes _X No ___ How Long Before:_5 minutes .
3. Well Vol. Purged:_3+ Depth to Water Before Bailing:_30.84 ft Elev_37.62 MSL
oW Were Samples Collected:_ Rediflow II ' .
2re sample preservation procedures in accordance with TDH Guidelines:Yes No.

2S5 ID 6341 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR mg/1 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR ng/1l 3111 B
Copper NR mg/1l 3111 B
Dissolved Lead <0.05 ng/1 3111 B
Mercury NR mg/1l 3112 B
Selenium NR mg/L 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 mg/l 200.7

2 Calcium NR mg/1 3111 B
Magnesium NR ng/1 3111 B
Sodium NR rng/1 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR mg/ll 2320 B
Bicarbonate NR : mg/1 2320 B
Sulfate NR mg/1l 4500-504 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1l 4500-N03 E
Phenolphthalein NR mg/1 2320 B

Alkalinity (CacC0j3)

Alkalinity (CaCOj3) NR mg/1 2320 B
Hardness (CaCO3) NR ng/1 2340 B
Anion-Cation Balance NR neq/meq CalcCulated

3 Chloride 230 mg/1l 300.0
pH . (7.0 4500-H+ B
Specific Conductance 1380 pumho/cm | 2510 B
Total Dissolved Solids | 826 mg/1 160.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon <1.0 . ] mg/1 415.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon <1.0 mg/1 415.1

4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese 0.23 mg/ 1l 200.7

" "Not Requested i Ajikkxbi G&U/rmgﬁiz
iboratory Representative Signature: Phone:_(713) 466-095&

(Gari Reyholds)
iboratory Name:_WQS Environmental Lab, Address: 17459 Village Green
Ci/‘ Houston, Texas 77040
Aﬁhﬂ Date: 2-/(-9¢

.te Operator Signature:

(TDH Form SE 65)




January 19, 1998 .
GROUNDWATER MONITORING REPORT - ,

- TDH Permit No._1396 Monitoring Well I.D. No._MW-111
(Sprint-Fort Bend County)
wubmitted for _X Background Data ___Semiannual/Annual Data ___4th Year Data
nurpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
yate Sampled:_12/30/97 Volume Collected:_ 1160 mls Sampled by:_S. Stamoulis .
:epresenting:Site Operator_Sprint Consultant_ H/ET Laboratory Personnel WQS .
lell Purged/Bailed Before Sampling: Yes _X No ___How Long Before:_5 minutes .-
lo. Well Vol. Purged:_3+ Depth to Water Before Bailing:_37.27 ft Elev_38.59 MSL
fow Were Samples Collected:__ Rediflow II .
lere sample preservation procedures in accordance with TDH Guidelines:Yes No.
QS ID 6342 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mg/1l 3110 D
Dissolved Cadmium <0.005 mg/1l 200.7
Chromium NR mg/1 3111 B
Copper NR mg/1l 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR ng/1l 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 ng/l 200.7
2 Calcium NR mg/1 3111 B
Magnesium NR mg/1l 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/ 1l 3111 B
Carbonate NR mg/1 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (CaC0O3)
Alkalinity (CaCO3) NR mg/1 2320 B
Hardness {CaCO3) NR mg/1l 2340 B
Anion-Cation Balance NR meqg/meq Calculated
3 Chloride 39 mg/1l 300.0
pH - 17.0 4500-H+ B
Specific Conductance 1120 umho/cm | 2510 B
Total Dissolved Solids |718 mg/1l 160.1
Total Organic Carbon <1l.0 ng/1l 415.1
Total Organic Carbon <1l.0 ] mg/ 1l 415.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon <1.0 mg/1l 415.1
4 Dissclved Iron <0.10 mg/1l 200.7
— Dissolved Manganese 0.33 mg/1 200.7
Yot Requested - . _
a.oratory Representative Signature:iﬂﬂAA‘(Zﬂbrﬂﬂég% Phone:_ (713) 466-0958

(Gari Reynolds)
‘aboratory Name:_WQS Environmental Lab.  Address:_ 17459 Village Green
. . Houston, Texas 77040
‘te Operator Signature: Date: _2-(-98 :
(TDH/Form SE 65)




- January 19, 1998 -....
GROUNDWATER MONITORING REPORT . ,

TDH Permit No._1396 Monitoring Well I.D. No._MW-112 : -
(Sprint-Fort Bend County) '
sjupmitted for _X Background Data ___Semiannual/Annual Data ___4th Year Data
urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
Jate Sampled:_12/30/97 Volume Collected:_1160 mls Sampled by:_S§. Stamoulis .
lepresenting:Site Operator_Sprint Consultant_ H/ET Laboratory Personnel_WQS .-
lell Purged/Bailed Before Sampling: Yes _X No ___How Long Before:_5 minutes .-
lo. Well Vol. Purged:_3+ Depth to Water Before Bailing: 51.92 ft Elev_57.75 MSL
{ow Were Samples Collected:__Rediflow II .
lere sample preservation procedures in accordance with TDH Guidelines:Yes No.
1S ID 6343 std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
i Arsenic NR mg/1 3113 B
Barium NR ng/1 (3110 D
Dissolved Cadmium <0,005 ng/1l 200.7
Chromium NR mg/1 3111 B
Copper NR mg/1 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR nmg/1l 3111 B
Dissolved Zinc <0.02 mg/1l 200.7
2 Calcium NR mg/1 3111 B -~
Magnesium NR mg/1 3111 B
; Sodium NR mg/1 3111 B
| Potassium NR mg/1l 3111 B
i Carbonate NR mg/1 2320 B
' Bicarbonate NR mg/1 2320 B
I Sulfate NR mg/l 4500-S04 E
! Fluoride NR mg/1 4500-F- C
' Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR ng/l 2320 B
Alkalinity (CaC0j)
Alkalinity (CaCOj3) NR mg/1 2320 B
Hardness (CaCO3) NR mg/1l 2340 B
Anion-Cation Balance NR meq/meq Ccalculated
3 Chloride 54 ' mg/1 300.0
pH 7.1 4500-H+ B
Specific Conductance 1240 pumho/cm | 2510 B
Total Dissolved Solids |824 mg/1 160.1
Total Organic Carbon <1.0 ng/1 415.1
Total. Organic Carbon <1.0 . mg/1 415.1
Total Organic Carbon <1.0 mg/ 1l 415.1
Total Organic Carbon <1.0 ng/1 415.1
4 Dissolved Iron <0.10 mg/1 200.7
Dissolved Manganese 0.59 mg/1 200.7 N
- Not Requested ” Lﬁ r(l
aporatory Representative Signature: Qan Q%hnggz Phone:_(713) 466-09¢

(Gari Reynolds)

,aboratory Name:_WQS Environmental, Tak. Address:_17459 Village Green
/-  Houston, Texas 77040

ite Operator Signature: Date: 2 -(-4¢ .
(TOH Form SE 65)




, o January 19, 1998
GROUNDWATER MONITORING REPORT :

— TDH Permit No._1396 Monitoring Well I.D. No._Dup
(Sprint-Fort Bend County)

_X Background Data ___ Semiannual/Annual Data ___4th Year Data

Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

ubmitted for
urpose of

ate Sampled:_12/30/97 Volume Collected:_ 1040 mis Sampled by:_S. Stamoulis .
epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel WQS . -
ell Purged/Bailed Before Sampling: Yes _X No __ How Long Before: 5 minutes .-
o. Well Vol. Purged:_3+ Depth to Water Before Bailing: ft Elev MSL
ow Were Samples Collected:_ Rediflow IT .
‘ere sample preservation procedures in accordance with TDH Guidelines:Yes No,,

QS ID 6344 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/Ll 3113 B
Barium NR mng/l 3110 D
Dissolved Cadmium <0.005 mg/l 200.7
Chromium NR ng/l 3111 B
Copper NR mg/1 3111 B
Dissolved Lead <0.05 ng/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR ng/1 3111 B
Dissolved Zinc <0.02 mg/1 200.7
2 Calcium NR mg/1 3111 B
Magnesium NR mg/1l 3111 B
Sodium NR mg/1 3111 B
Potassium NR ng/1 3111 B
Carbonate NR mg/1l 2320 B
Bicarbonate NR mg/1l 2320 B
Sulfate NR ng/1l 4500-S04 E
Fluoride NR ng/1 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CaCO3)
Alkalinity (CaCO3) NR ng/1l 2320 B
Hardness (CaCOj) NR ng/l 2340 B
Anion-Cation Balance NR meq/meq [ Calculated
3 Chloride 130 ng/1 300.0
pH - | 7.0 4500-H+ B
Specific Conductance 1340 umho/cm | 2510 B
Total Dissolved Solids | 802 mg/l 160.1
Total Organic Carbon <1.0 mg/1 415.1
Total .Organic Carbon NR mg/1 415.1
Total Organic Carbon NR mng/1 415.1
Total Organic Carbon NR mg/1 415.1
4 Dissolved Iron <0.10 mg/1 200.7
_ Dissolved Manganese , |0.25 mg/1l 200.7
‘ot Requested lﬂ; C%
1. ..atory Representative Signature:_| Qﬁwﬂkwﬁv Phone:_(713) 466-0958

(Gari Reynolds)
iboratory Name:_WQS Environmental Lab.2 Address: 17459 Village Green

_Houston, Texas 77040
Date: 2-1~¢8

ite Operator Signature:

(TDH/ Form SE 65)




, - _ . January 19, 1998
GROUNDWATER MONITORING REPORT

TDH Permit No._1396 Monitoring Well I.D. No._FB —_
(Sprint-Fort Bend County) ;
Submitted for _X Background Data . Semiannual/Annual Data ___4th Year Data
Purpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Date Sampled:_12/30/97 Volume Collected:_1040 mls Sampled by:_S. Stamoulis .
Representing:Site Operator_Sprint Consultant H/ET Laboratory Personnel WQS ..

Well Purged/Bailed Before Sampling: Yes _X No How Long Before:_5 minutes .-
No. Well Vol. Purged:_3+ Depth to Water Before Bailing: ft Elev MSL,

How Were Samples Collected:_ Rediflow II .
Were sample preservation procedures in accordance with TDH Guidelines:Yes % No.

WQS ID 6345 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR mg/1l 13113 B
Barium NR mg/l 13110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR ng/1 3111 B
Copper NR mg/l 3111 B
Dissolved Lead <0.05 mg/l 3111 B
Mercury NR ng/1 3112 B
Selenium NR mg/1l 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 mg/l 200.7

2 Calcium NR mg/l {3111 B —
Magnesium : NR ng/1 3111 B
Sodium ‘ NR mg/l 3111 B
Potassium NR mg/1 3111 B
Carbonate NR mg/1 2320 B
Bicarbonate NR mg/1l 2320 B
Sulfate NR mg/l 4500-8S04 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1 2320 B

Alkalinity (cCaC03)

Alkalinity (CaCOj) NR mg/1 2320 B
Hardness (CaCo03) NR mg/1 2340 B
Anion-Cation Balance NR neqg/meq | Calculated

3 Chloride <l ng/1 300.0
PH ~ |8.3 4500-H+ B
Specific Conductance 4.9 pumho/cm | 2510 B
Total Dissolved Solids |<1 ng/1 160.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon NR ] mg/ 1 415.1
Total Organic Carbon NR mg/1l 415.1
Total Organic Carbon NR mg/1 415.1

4 Dissolved Iron <0.10 mg/1l 200.7
Dissolved Manganese _ <0.02 mg/1l 200.7 =

" = Not Requested - kﬂ kgzlbfrég{&Q
Laporatory Representative Signature: dan Phone:_(713) 466-09:
(Gari Reyrlolds)

Laboratory Name:_WQS Environmental ,Labu7 Address:_17459 Village_ Green
. Houston, Texas 77040

Site Operator Signature: Date:_ 2-/-9§ .
(TDH Form SE 65)




: e : January 19, 1998
GROUNDWATER MONITORING REPORT

— TDH Permit No._1396 Monitoring Well I.D. No._EOB
(Sprint-Fort Bend County)
Submitted for _X Background Data ___Semiannual/Annual Data ___4th Year Data
Purpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Date Sampled: 12/30/97 Volume Collected: 1160 mls Sampled by:_S. Stamoulis .
Representing:Site Operator_Sprint Consultant H/ET Laboratory Personnel_WQS .
dell Purged/Bailed Before Sampling: Yes _X No ___ How Long Before:_5 minutes .-
No. Well Vol. Purged:_3+ Depth to Water Before Bailing:_49.78 ft Elev_43.87 MSL
dow Were Samples Ccllected:  Rediflow II .
Jere sample preservation procedures in accordance with TDH Guidelines:Yes No.

A0S ID 6346 Std. Mthds. 18 EQ.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic . NR mg/1 3113 B
Barium NR ng/1l 3110 D
Dissolved Cadmium <0.005 ng/1l 200.7
Chromium NR mg/1 3111 B
Copper NR mg/1 3111 B
Dissolved Lead <0.05 mg/l 3111 B
Mercury NR mg/l 3112 B
Selenium NR mg/1 3113 B
Silver NR ng/1 3111 B
Dissolved Zinc <0.02 ng/1l 200.7
-2 Calcium NR ng/1 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/l 3111 B
Potassiunm NR mg/1 3111 B
Carbonate NR ng/1 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR ng/1l 4500-F- C
Nitrate NR mg/1 4500-N03 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (Cacoj)
Alkalinity (CaCO3) NR mg/1 2320 B
Hardness (CaC03) NR mg/ 2340 B
Anion-Cation Balance NR neq/meq Calculated
3 Chloride <1 mg/1l 300.0
PH - 8.1 4500~H+ B
Specific Conductance 6.2 umho/cm 2510 B
Total Dissolved Solids |2 mg/1 160.1
Total Organic Carbon <1.0 mg/1 415.1
Total Organic Carbon NR . mg/1 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR mg/1l 415.1
4 Dissolved Iron <0.10 mg/1 200.7
- Dissolved Manganese | <0.02 mg/1 200.7

Not Requested " lj . QQAAnL
aworatory Representative Signature: (L c§§%a Phone:_ (713) 466-0958
" (Gari Re¥nolds)
aboratory Name:_WQS Environmental, ILab. Address:_ 17459 Village Green
Jp -_Houston, Texas 77040
/ Date: 2X-/-94

‘te Operator Signature:

(°'DH Form SE 65)




-

, January 19, 1998
GROUNDWATER MONITORING REPORT

TDH Permit No._1396 Monitoring Well I.D. No._MW-102 (DRY) -
(Sprint-Fort Bend County) th (
..-mitted for _X Background Data Semiannual/Annual Data 4 Year Data
urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
dJate Sampled:_Dry Volume Collected: NA Sampled by:_S. Stamoulis .

epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_WQS

Jell Purged/Bailed Before Sampling: Yes __ No __ How Long Before:
{o. Well Vol. Purged: Depth to Water Before Bailing: Dry ft Elev MSL
iow Were Samples Collected: .
jere sample preservation procedures in accordance with TDH Guidelines:Yes No.

J0S ID (DRY) Std. Mthds. 18“! E4.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR ng/1l 3113 B
Barium NR ng/1 "3110 D
Dissolved Cadmium NR ng/1 200.7
Chromium NR mg/1 3111 B
Copper NR ng/1l 3111 B
Dissolved Lead NR mg/1 3111 B
Mercury NR ng/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc NR mg/1 200.7
2 Calcium NR mg/1 3111 B —
Magnesium NR mg/1 3111 B
; Sodium NR mg/1 3111 B
| Potassium NR mg/1 3111 B
; Carbonate NR mg/l 2320 B
! Bicarbonate NR mg/1 2320 B
{ Sulfate NR mg/1 4500-S04 E
: Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CacCoO3)
Alkalinity (CaCO3) NR mg/1l 2320 B
Hardness (CaCO13) NR mg/ 1 2340 B
Anion-Cation Balance NR neq/meq [ calculated
3 Chloride NR mg/1 300.0
PH _ NR 4500-H+ B
Specific Conductance NR yumho/cm | 2510 B
Total Dissolved Solids [NR mg/1 160.1
Total Organic Carbon NR ng/ 1 415.1
Total Organic Carbon NR ] mg/1 415.1
Total Organic Carbon NR ng/ 1l 415.1
Total Organic Carbon NR mg/1l 415.1
4 Dissolved Iron NR mg/1 200.7
Dissolved Manganese NR mg/1 200.7 -

" - Not Requested t&lAA,QﬂL%ong%~
wworatory Representative Signature: ! e Phone:_(713) 466—-095<
(Gari Reyndlds)

aboratory Name:_WQS Environmental Labq Address:_17459 Village Green
. _Houston, Texas 77040
ite Operator Signature: Date: @ ~/~%8 .
(70H Form SE 65)




January 19, 1998
GROUNDWATER MONITORING REPORT

- TDH Permit No._1396 Monitoring Well I.D. No._MW-108 (DRY
(Sprint~Fort Bend County)

suomitted for _X Background Data __ Semiannual/Annual Data ___4th Year Data
Purpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
Date Sampled:_Dry Volume Collected: NA Sampled by:_S. Stamoulis .
Representing:Site Operator_Sprint Consultant_H/ET lLaboratory Personnel_WQS .
Well Purged/Bailed Before Sampling: Yes ___ No __ How Long Before: .t
No. Well Vol. Purged:__  Depth to Water Before Balllng Dry ft Elev MSL

How Were Samples Collected: .
Were sample preservation procedures in accordance with TDH Guidelines:Yes No.

WQS ID (DRY) Std. Mthds. 18°7 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR ng/1 3113 B
Barium NR ng/1l 3110 D
Dissolved Cadmium NR ng/l 200.7
Chromium NR ng/1l 3111 B
Copper NR mg/1l 3111 B
Dissolved Lead NR ng/l 3111 B
Mercury NR ng/1 3112 B
Seleniunm NR mg/1l 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc NR mg/1 200.7
- 2 Calcium NR mg/1l 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/1l 3111 B
Potassium NR mg/1 3111 B
Carbonate NR - mg/l 2320 B
Bicarbonate NR mg/l 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR mg/1l 4500-F- C
Nitrate NR mg/1 4500-N0O3 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (CaCOj)
Alkalinity (CacCO3) NR mg/1l 2320 B
Hardness (CaCO13) NR mg/1l 2340 B
Anion-Cation Balance NR meqg/meq Calculated
3 Chloride NR mg/1 300.0
pH - |NR 4500-H+ B
Specific Conductance NR pumho/cm | 2510 B
Total Dissolved Solids | NR mg/1 160.1
Total Organic Carbon NR ng/1 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR ng/l 415.1
Total Organic Carbon NR mg/1 415.1
4 Dissolved Iron mg/l 200.7
—_ Dissolved Manganese , mg/1 200.7
Not Requested
L. .oratory Representative SlgnaturefJM}AL ﬁ&k«nmwQStL Phone: (713) 466-—-0958
(Gari Réynolds)

raboratory Name:_WQS Environmental _Lab. ,Address: 17459 Village Green

Afa( (gf . _Houston, Texas 77040
jlte Operator Signature: Date: 2-/-98

(TDH Form SE 65)




January 19, 1998
GROUNDWATER MONITORING REPORT

TDH Permit No._1396 Monitoring Well I.D. No._MW-110 (DRY
(Sprint-Fort Bend County) th .
womitted for X Background Data Semiannual/Annual Data 4 Year Datal-

urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

ate Sampled:_Dry Volume Collected: NA Sampled by:_S. Stamoulis .
epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_ WQS

ell Purged/Bailed Before Sampling: Yes __  No __ How Long Before:
0. Well Vol. Purged:____ Depth to Water Before Bailing: Dry ft Elev MSL
ow Were Samples Collected: .
ere sample preservation procedures in accordance with TDH Guidelines:Yes No,

QS ID (DRY) Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR ng/1 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium NR mg/1l 200.7
Chromium NR mg/1 3111 B
Copper NR mg/ 1l 3111 B
Dissolved Lead NR mg/1 3111 B
Mercury NR mg/l 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1 3111 B
Dissclved Zinc NR mg/1 200.7

2 Calcium NR mg/1 3111 B .
Magnesiunm | NR mg/1l 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/ 1 3111 B
Carbonate ~ NR ng/1 2320 B
Bicarbonate NR mg/1l 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR ng/1 4500-F~ C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1l ‘2320 B

Alkalinity (CacCO3)

Alkalinity (CaCoO3) NR mg/1 2320 B
Hardness (CaC0j3) NR mg/1l 2340 B
Anion~Cation Balance NR meq/meq CaXculated

3 Chloride NR ng/1 300.0
pH NR 4500-H+ B
Specific Conductance NR pmho/cm 2510 B
Total Dissolved Solids |NR ng/1 160.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR mg/1l 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR mg/1 415.1

4 Dissolved Iron NR mg/1 200.7
Dissolved Manganese . mg/ 1l 200.7 N

- Not Requested kﬂ@g, 0@
aporatory Representative Signature: A lﬁvagL= Phone:_(713) 466-09°%
(Gari Rewnolds)

.aboratory Name:_WQS Environmental ILab. Address:_17459 Village Green

/ ~ Houston, Texas 77040
kéz Date: 2-/-9¢

iite Operator Signature:

(TDd Form SE 65)




) October 16, 1997
GROUNDWATER MONITORING REPQRT

. TDH Permit No._1396 Monitoring Well I.D. No._Mw-111
(Sprint-Fort Bend County)
- .itted for X Background Data Semiannual/Annual Data 4th Year Data

Jurpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Jate Sampled:_10/01/97 Volume Collected:_1160 mls Sampled by:_§. Stamoulis .
lepresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_WQS ..
iell Purged/Bailed Before Sampling: Yes _X No ____ How Long Before:_ 5 minutes ..
ijo. Well Vol. Purged:_3+ Depth to Water Before Bailing:_37.40 ft Elev_58.46 MSL
low Were Samples Collected:__Rediflow II .
jere sample preservation procedures in accordance with TDH Guidelines:Yes No.

J0S ID 4915 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1l 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1l 200.7
Chronium NR mg/1 3111 B
Ccopper ' NR mg/1 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/l 3111 B
Dissolved Zinc <0.02 mg/1l 200.7
—2 Calcium NR mg/1 3111 B
Magnesiunm NR ng/1 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR ng/1l 2320 B
Bicarbonate NR mg/1l 2320 B
Sulfate NR ng/1 4500-5S04 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/l 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CaCO3)
Alkalinity (CaCOj3) NR ng/1 2320 B
Hardness (CaCO03) NR mg/1 2340 B
Anion-Cation Balance NR meq/meq Caiculated
3 Chloride 38.4 ng/1l 300.0
pH 7.0 4500-H+ B
Specific Conductance 1070 pumho/cm | 2510 B
Total Dissolved Solids | 624 mg/1 160.1
Total Organic Carbon 0.7 mg/l 415.1
Total Organic Carbon 0.8 mg/1l 415.1
Total Organic Carbon 1.5 mg/1 415.1
Total Organic Carbon 0.9 mg/1 415.1
4 Dissolved Iron <0.10 mg/ 1 200.7
Dissolved Manganese 0.284 mg/1 200.7

~ Not Requested M . /w
- .atory Representative Signature:, e él? Phone:_(713) 466-0958
(Gari' Reypolds)

,aboratory Name:_ WQS Environmental, Lab. Address:_ 17459 Village Green
} IS _Houston, Texas 77040
jite Operator Signature: Date:_ (0~ A7-97
JTDH Form SE 65)




, _ October 16, 1997 . ..
GROUNDWATER MONITORING REPORT

TDH Permit No. 1396 Monitoring Well I.D. No. Mw=-112

(Sprint-Fort Bend County) £
—omitted for X Background Data —__Semiannual /Annual Data ___4th Year Datat
urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4
ate Sampled:_10/01/97 Volume Collected: 1160 mls Sampled by:_S. Stamoulis
epresenting:Site Operator Sprint Consultant_H/ET Laboratory Personnel WQS ..
ell Purged/Bailed Before Sampling: Yes _X No ___ How Long Before: 5 minutes .-

0. Well Vol. Purged:_3+ Depth to Water Before Bailing:_37.94 ft Elev 57.73 MSL
ow Were Samples Collected: Rediflow II .
ere sample preservation procedures in accordance with TDH Guidelines:Yes No_.

QS ID 4916 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR mg/1l 3113 B
Barium NR mg/1 {3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mg/1 3111 B
Copper NR mg/1l 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR ng/1 3113 B
Silver NR ng/1 3111 B
Dissolved Zinc <0.02 ng/1 200.7

2 Calcium NR mg/1 3111 B o
Magnesium NR mg/1 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1 3111 B
Carbonate NR mg/1 2320 B _
Bicarbonate NR : mng/1 2320 B
Sulfate NR mg/1l 4500-504 E
Fluoride NR mg/1 4500~F~ C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1 2320 B

Alkalinity (CaCo03) .

Alkalinity (CacCoO3) NR mg/1 2320 B
Hardness (CaCoO3) NR mg/1 2340 B
Anion-Cation Balance NR meq/meq Calculated

3 Chloride 50.3 ng/l 300.0
pH . 7.1 4500-H+ B
Specific Conductance 1280 pmho/cm | 2510 B
Total Dissolved Solids | 820 mg/1 160.1
Total Organic Carbon 0.7 mg/1l 415.1
Total Organic Carbon 0.5 mg/1 415.1
Total Organic Carbon 0.7 mg/1 415.1
Total Organic Carbon 0.6 mg/1 415.1

4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese 0.532 mng/1 200.7 .

- Not Requested kﬂ_ - /) ‘
aworatory Representative Signature: 5 /(I n»JUﬁw@QQL. Phone:_ (713) 466-09¢
(Gari Reyn®lds)
aboratory Name:_WQS Environmental Lab.(gzifress: 17459 Village Green
A s

Houston, Texas 77040
Date: [ =27-9 77 .

ite Operator Signature: /iékz

(TDH/ Form SE 65)




| - October 16,.1997
GROUNDWATER MONITORING REPORT | }

— TDH Permit No._1396 Monitoring Well I.D. No._MW-201
(Sprint-Fort Bend County)
wwomitted for _X Background Data ___Semiannual/Annual Data ___4th Year Data
urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

)ate Sampled:_10/01/97 Volume Collected:_ 1160 mls Sampled by:_S. Stamoulis .
epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Persconnel_WQS ..
jell Purged/Bailed Before Sampling: Yes _X No ___ How Long Before:_ 5 minutes ..
lo. Well Vol. Purged:_3+ Depth to Water Before Bailing:_45.00 ft Elev_50.39 MSL
low Were Samples Collected: __Rediflow IT .
jere sample preservation procedures in accordance with TDH Guidelines:Yes No.

oS 1D 4917 5td. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOCD
1 Arsenic NR mg/1 3113 B
Barium NR ng/1 3110 D
Dissolved Cadmium <0.005 rng/l 200.7
Chromium NR mg/1 3111 B
Copper NR mg/l 3111 B
Dissolved Lead <0.05 mg/1l 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc <0.02 ] ng/l 200.7
-2 Calcium NR mg/1 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/ 1l 3111 B
Potassium NR mg/1l 3111 B
Carbonate NR _ mg/l 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR mg/1l 4500-F- C
Nitrate NR ng/1l 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (CaCO3)
Alkalinity (CaCO3) NR mg/1 2320 B
Hardness (CaCOj) NR mg/1l 2340 B
Anion-Cation Balance NR meg/meq Calculated
3 Chloride 41.3 mg/l 300.0
pH . 7.4 4500-H+ B
Specific Conductance 608 pmho/cm | 2510 B
Total Dissolved Solids | 387 ng/1 160.1
Total Organic Carbon 2.0 _ mg/ 1l 415.1
Total Organic Carbon 2.0 mg/1 415.1
Total Organic Carbon 1.6 mg/1l 415.1
Total Organic Carbon 2.1 - mg/1l 415.1
4 Dissolved Iron <0.10 mg/1 200.7
- Dissolved Manganese 0.086 mg/1 200.7

i, I
Not Requested M . P QQ
L. ..catory Representative Signature: O K ity Phone:_(713) 466-0958
(Gari Reynblds)

Laboratory Name:_WQS Environmenta La Address: 17459 Village Green
* _Houston, Texas 77040
S5ite Operator Signature: Date: /0 -27-F7

(ybH Form SE 65)




‘ . October 16,.1997 .,
GROUNDWATER MONITORING REPORT

TDH Permit No._1396 Monitoring Well I.D. No._MW-202 —
(Sprint-Fort Bend County) ;
womitted for _X _Background Data _ Semiannual/Annual Data ___4th Year Data
urpcse of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

ate Sampled:_10/01/97 Volume Collected:_1160 mls Sampled by:_S. Stamoulis .
epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_ WQS .-
ell Purged/Bailed Before Sampling: Yes _X No __ How Long Before:_ 5 minutes .
0. Well Vol. Purged:_3+ Depth to Water Before Bailing:104.98 ft Elev-10.77 MSL
ow Were Samples Collected:_ Rediflow IIT .
ere sample preservation procedures in accordance with TDH Guidelines:Yes_X No,

Q5 ID 4912 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mng/1 "3110 D
Dissolved Cadmium <0.005 mg/1l 200.7
Chromium NR mg/1 3111 B
copper NR mg/l 3111 B
Dissolved Lead <0.05 mg/1l 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1 3111 B
Dissolved Zinc <0.02 mg/1 200.7
2 Calcium NR mg/1 3111 B —
Magnesium NR mg/1 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1l 3111 B
Carbonate - NR mg/1l 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR ng/1 4500-F- C
Nitrate NR ng/1 4500-NO3 E
Phenolphthalein NR mg/1 2320 B
Alkalinity (Caco3)
Alkalinity (cacCo03) NR- mg/1 2320 B
Hardness (CaCOj3) NR mg/1 2340 B
Anion-Cation Balance NR meq/meq Calculated
3 Chloride 93.2 . ng/1l 300.0
pH ~ [7.3 4500-H+ B
Specific Conductance 819 umho/cm |2510 B
Total Dissolved Solids | 482 : ng/1l 160.1
Total Organic Carbon 0.7 ng/1 415.1
Total. Organic Carbon 0.6 ng/1 415.1
Total Organic Carbon 0.9 ng/1 415.1
Total Organic Carbon 0.9 mg/ 1 415.1
4 Dissolved Iron <0.10 mng/1l 200.7
Dissolved Manganese 0.306 mg/1l 200.7 .
- Not Requested M QJLA O )
avoratory Representative Signature: QAAu kqu Phone:_(713) 466-09F

(Gari Reﬁholds)

aboratory Name:_WQS Environmental ;Lab Address:_17459 Village Green
1{ . _Houston, Texas 77040

Date: fo-A27-%97

ite Operator Signature:

Form SE 65)




: October 16, 1997
GROUNDWATER MONITORING REPORT - -

- TDH Permit No._ 1396 Monitoring Well I.D. No. MW-203
(Sprint-Fort Bend County)
‘uowatted for X Background Data Semiannual/Annual Data ___4th Year Data

'urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

‘ate Sampled:_09/30/97 Volume Collected: 1160 mls_Sampled by:_S. Stamoulis .
.epresenting:Site Operator Sprint Consultant_H/ET Laboratory Personnel Wos . -
‘'ell Purged/Bailed Before Sampling: Yes _X No ___ How Long Before: 5 minutes .-
‘0. Well Vol. Purged:_3+ Depth to Water Before Bailing:_62.65 ft Elev_21.53 MSL

.ow Were Samples Collected: Rediflow II .
'ere sample preservation procedures in accordance with TDH Guidelines:Yes No.
‘DS ID 4868 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR ng/1 3111 B
Copper NR mg/ 1l 3111 B
Dissolved Lead <0.05 mg/1l 3111 B
Mercury NR mg/1 3112 B
Selenium NR mg/1 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc <0.02 mg/1 200.7
- 2 Calcium NR mg/1 3111 B
Magnesium NR ng/1l 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1 3111 B
Carbonate NR mg/1l 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR ng/1l 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (cacoj) :
Alkalinity (CacCoO3) NR mg/1 2320 B
Hardness (CaCO3) NR mg/1l 2340 B
Anion-Cation Balance NR meq/meq .| Calculated
3 Chloride 78.9 ng/1l 300.0
pH 7.2 4500-H+ B
Specific Conductance 801 umho/cm | 2510 B
Total Dissolved Solids | 520 mg/1l 160.1
Total Organic Carbon 1.0 mg/1 415.1
Total - Organic Carbon 1.0 mg/l 415.1
Total Organic Carbon 0.9 mg/1l 415.1
Total Organic Carbon 1.3 ng/1l 415.1
4 Dissolved Iron <0.10 mg/1 200.7
Dissolved Manganese 0.059 mg/1 200.

lot Regquested é‘ ' Qﬂ‘ () "8,
apc.atory Representative Signature: § Uﬂﬂﬂ(aé/ Phone:_(713) 466-0958
(Gari Reynolds)
aboratory Name:_WQS Environmental ILab. ddress:_17459 Village Green
/ (2 r

- Houston, Texas 77040 ]
Date: j0-27-47 .

ite Operator Signature:

(TDH form SE 65)




oY

‘ o .October 16, 1997
GROUNDWATER MONITORING REPORT

TDH Permit No._1396 Monitoring Well I.D. No._MW-204
(Sprint-Fort Bend County) -
submitted for _X Background Data _  Semiannual/Annual Data ___4th Year Data
Purpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Date Sampled:_10/01/97 Volume Cocllected:_ 1160 mls Sampled by:_S. Stamoulis .
Representing:Site Operator_Sprint Consultant_H/ET Laboratory Personnel WQS .
Well Purged/Bailed Before Sampling: Yes _X No __ How Long Before:_5 minutes .
No. Well Vol. Purged:_3+ Depth to Water Before Bailing:_42.85 ft Elev_53.13 MSL
How Were Samples Collected:_ Rediflow IT .
Were sample preservation procedures in accordance with TDH Guidelines:Yes No.

WQS ID 4918 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR mg/1l 3113 B
Barium NR mg/1l {3110 D
Dissolved Cadmium <0.005 ng/1l 200.7
Chromium NR ng/1 3111 B
Copper NR ng/1 3111 B
Dissolved Lead <0.05 ng/1 3111 B
Mercury NR mg/l 3112 B
Selenium : NR mg/1 3113 B
Silver NR mg/l 3111 B
Dissolved Zinc <0.02 mg/1 200.7

2 Calciun NR mg/1 3111 B —
Magnesium NR ng/1 3111 B
Sodium NR ng/1 3111 B
Potassium NR ng/1 3111 B
Carbonate ~{ NR ng/l 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR mg/1 4500-F- C
Nitrate NR ng/1l 4500-N0O3 E
Phenolphthalein NR mng/1 2320 B

Alkalinity (CaCo013)

Alkalinity (CacCO3) NR ng/1 2320 B
Hardness (CaCO13) NR ng/1 2340 B
Anion-Cation Balance NR meq/meq Calculated

3 Chloride 43.5 ng/1l 300.0
pH 8.1 4500-H+ B
Specific Conductance 509 pmho/cm 2510 B
Total Dissolved Solids | 281 mg/l 160.1
Total Organic Carbon 0.3 ng/1 415.1
Total Organic Carbon 0.3 mg/1l 415.1
Total Organic Carbon 0.2 mg/1l 415.1
Total Organic Carbon 0.3 ng/1 415,1

4 Dissolved Iron <0.10 ng/1 200.7
Dissolved Manganese 0.006 mg/1 200.7

- Not Requested ﬂtﬁ ﬂlﬁ&mvxbﬂéL -
Laboratory Representative Signature: CXAA_ Phone:_(713) 466-09
(Gari Reyn ds)

Laboratory Name:_WQS Environmental Lab.; Address:_ 17459 Village Green

Houston, Texas 77040
Date: b~ 27-41

Site Operator Signature:

(TL’S'H’ Form SE 65)



>un.rtted for

urpose of

Jate Sampled:

GROUNDWATER MONITORING REPORT

TDH Permit No._1396

X_Background Data
Groups 1,2,3,4

Representing:Site Operator_Sprint

fell Purged/Bailed Before Sampling:

October 16, 1997

Monitoring Well I.D. No._Dup 101
(Sprint-Fort Bend County)

Semiannual/Annual Data

Groups 3,4

09/30/97 Volume Collected:

1040 mls Sampled by:_S. Stamoulis

ath

Year Data

Groups 2,3,4

Consultant_H/ET Laboratory Personnel_WQS ..
Yes No How Long Before: .

Jo. Well Veol. Purged: Depth to Water Before Bailing: ft Elev MSL
iow Were Samples Collected: .
Jere sample preservation procedures in accordance with TDH Guidelines:Yes No.
40S ID 4871 Std. Mthds. 18" Ea.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1l 3113 B
Barium NR mg/1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mg/1l 3111 B
Copper | NR mg/1 3111 B
Dissolved Lead <0.05 mg/1 3111 B
Mercury NR mg/1 3112 B
{Seleniunm NR mg/1 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc <0.02 mg/1 200.7
—2 Calcium NR mg/1l 3111 B
Magnesium NR mg/1 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1 3111 B
Carbonate NR mg/1 2320 B
Bicarbonate NR mg/l 2320 B
Sulfate NR mg/1 4500-504 E
Fluoride NR mg/1l 4500-F- C
Nitrate NR mg/l 4500-NO3 E
Phenolphthalein NR mg/1l 2320 B
Alkalinity (CaCoOj)
Alkalinity (CacCO3) NR mg/l 2320 B
Hardness (CaCO13) NR ng/l 2340 B
Ahion-Cation Balance NR meg/meq [ Calculated
3 Chloride 14.9 mg/1 300.0
pH 7.2 4500-H+ B
Specific Conductance - 536 pumho/cm | 2510 B
Total Dissolved Solids | 337 mg/1 160.1
Total Organic Carbon 1.1 mg/1l 415.1
Total Organic Carbon NR mng/1 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR mg/1 415.1
4 Dissolved Iron <0.10 mg/1 200.7
Dissolved Manganese <0.005 mg/1 200.7
" Not Reguested b . /8 Q&
~ . -atory Representative Signature: Qe [Coupms Phone:_(713) 466-0958

saboratory Name:_ _WQS Environmental

jite Operator Signature:

(Gari Reynholds)

Lab,.

-

Address: 17459 Village Green
Houston, Texas 77040 )
Date: 10~ 272-77

(TPH Form SE 65)



S : : October 16, 1997 . ..
GROUNDWATER MONITORING REPORT . )

TDH Permit No._1396 Monitoring Well I.D. No._FB-201
(Sprint~Fort Bend County) £
._omitted for _X_Background Data‘ Semiannual/Annual Data ___4th Year Dataﬂ
2urpose of Groups 1,2,3,4 Groups 3,4 Groups 2,3,4

Jate Sampled:_09/30/97 Volume Collected: 1040 mls Sampled by:_S. Stamoulis .
epresenting:Site Operator Sprint Consultant_H/ET Laboratory Personnel WOS

Jell Purged/Bailed Before Sampling: Yes No How Long Before:
{o. Well Vol. Purged:___ Depth to Water Before Bailing: ft Elev MSL
iow Were Samples Collected: .
Jere sample preservation procedures in accordance with TDH Guidelines:Yes No.

405 ID 4872 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD

1 Arsenic NR mg/1l 3113 B
Barium NR ng/1l ~-3110 D
Dissolved Cadmium <0.005 mg/1l 200.7
Chromium NR « ng/1l 3111 B
Copper NR mg/1 3111 B
Dissolved ILead <0.05 mg/1 3111 B
Mercury NR mg/1l 3112 B
Selenium NR mg/1 3113 B
Silver NR ng/1 3111 B
Dissolved Zinc <0.02 mg/1 200.7

2 Calcium NR ' mg/1 3111 B —
Magnesium NR ng/1l 3111 B
Sodium NR mg/1 3111 B
Potassiunm NR mg/1 3111 B
Carbonate NR mg/ 1 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR ng/1l 4500-504 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 4500~-NO3 E
Phenolphthalein NR mng/1l 2320 B

Alkalinity (CaCoO3)

Alkalinity (CacCQ3) NR mg/1l 2320 B
Hardness (CaCO3) NR ng/1 2340 B
Anion-Cation Balance NR meq/meq | Calculated

3 Chloride <0.05 mg/l 300.0
Ph , 7.8 4500-H+ B
Specific Conductance 1.5 pmho/cm | 2510 B
Total Dissolved Solids |22 mg/1 160.1
Total Organic Carbon .|[0.6 ng/1 415.1
Total Organic Carbon NR ng/1 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR ng/1 415.1

4 Dissolved Iron <0.10 mg/1 200.7
Dissolved Manganese <0.005 mg/1l 200.7

- = Not Requested Pikl,. k&LUYK Qﬁl: -
s.noratory Representative Signature: LA : Phone:_(713) 466-09%
(Gari Reyndlds)

saboratory Name:_WQS Environmental , Lab, Address:_17459 Village Green
/ ~ Houston, Texas 77040
Date: O ~272-%7 .

s5ite Operator Signature:

'("T'Jbﬂ Form' SE 65)




October 16, 1997
GROUNDWATER MONITORING REPORT '

- TDH Permit No._1396 Monitoring Well I.D. No._EB-301
(Sprint-Fort Bend County)
submitted for X Background Data Semiannual/Annual Data 4th Year Data

mrpose of Gyoups 1,2,3,4 Groups 3,4 Groups 2,3,4

jate Sampled:_09/30/97 Volume Collected:_ 1040 mls Sampled by:_S. Stamoulis .
:epresenting:Site Operator_Sprint Consultant_H/ET Laboratory Personnel_ WOQS '
lell Purged/Bailed Before Sampling: Yes ___ _No__ How Long Before: '
lo. Well Vol. Purged:__ Depth to Water Before Bailing: ft Elev HSL
[ow Were Samples Collected: .
lere sample preservation procedures in accordance with TDH Guidelines:Yes No,

QS ID 4873 Std. Mthds. 18 Ed.
GROUP PARAMETER LEVEL UNITS ANALYTICAL
METHOD
1 Arsenic NR mg/1 3113 B
Barium NR mg/ 1 3110 D
Dissolved Cadmium <0.005 mg/1 200.7
Chromium NR mg/1 3111 B
Copper NR ng/1 3111 B
Dissolved Lead <0.,05 mg/1 3111 B
Mercury NR mg/1 3112 B
Selenium NR ng/1 3113 B
Silver NR mg/1l 3111 B
Dissolved Zinc <0.02 ng/1l 200.7
2 Calcium NR mg/1l 3111 B
Magnesium NR mg/1l 3111 B
Sodium NR mg/1 3111 B
Potassium NR mg/1 3111 B
Carbonate NR ng/1 2320 B
Bicarbonate NR mg/1 2320 B
Sulfate NR mg/1 4500-S04 E
Fluoride NR mg/1 4500-F- C
Nitrate NR mg/1 4500-NO3 E
Phenolphthalein NR ng/1 2320 B
Alkalinity (CaCO3)
Alkalinity (CaCO3) NR mg/1l 2320 B
Hardness (CaCQ3) NR ng/1l 2340 B
Anion-Cation Balance NR meq/meq | Calculated
3 Chloride 0.10 mg/1 300.0
pH 7.4 4500-H+ B
Specific Conductance 1.6 ymho/cm | 2510 B
Total Dissolved Solids |12 mg/1 160.1
Total Organic Carbon 0.4 : ng/1 415.1
Total Organic Carbon NR mg/1 415.1
Total Organic Carbon NR ng/l 415.1
Total Organic Carbon NR ng/1l 415.1
4 Dissolved Iron <0.10 ng/1 200.7
- Dissolved Manganese <0.005 ng/1l 200.7
Jot Requested
.auoratory_ggpresentative Signature: Aﬂ@xﬂA. QtAWNQQ() Phone:_(713) 466-0958

(Gari Reyholds)
aboratory Name:_WQS Environmental Lab, Address: 17459 Village Green
\, . Houston, Texas 77040
ite Operator Signature: Date:_ jo-27-77
JTDH Form SE 65)




s TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION &% # 5 - <% 22 voisiye ng e s s ta
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-01

0112/82  10/12/82  10/21/82 06/28/85 12/12/85 07/18/86 03/26/87 07/06/87  02/01/88  07r26/88

HEAVY METALS (mg/L)

Arsenic < 0.005 <0.010

Barium <0.500 <0.500

Cadmium <0.020 < 0.005

Chromium <0.020 <0.020

Copper < 0.020 . )

Iron <0.020 0.300 0.020 0.020 <0.020 0.700 0.120 0.130
Lead < 0.005 <0.020

Manganese 0.110 0.150 0.050 0.110 0.1%0 0.100
Mercury < 0.001 <0.000

Selenium < 0.005 < 0.002

Silver < 0.020 <0.010

Zinc 0.050

** Bold items indicate an exceedance Page: A-A-1




i TEXAS NATURAL RESOURCE CONSERVATION COMMISION

GROUND-WATER SAMPLING INFORMATION = - “nte + coiior ot imii s .
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-01

01/04/89  07/05/89  03/01/90 07/10/90 01/30/91  07/10/91  01/06/92 07/28/02 01/13/93 07/01193
HEAVY METALS (mg/L)
Arsenic 0.002 < 0.002
Barium 0.260 <0.250
Cadmium 0.011 <0.013
Chromium < 0.050 < 0.050
Copper 0.020 < 0.020
lron 0.120 0.030 0.740 0.770 0.200 <0.020 2.070 1.600 < 0.100 <0.100
Lead 0.040 < 0.050
Manganese 0.040 0.190 0.190 0.340 0.360 0.800 0.400 0.770 0.170 0.440
Mercury < 0.001 < 0.001
Selenium < 0.002 < 0.001
Silver <0.010 <0.020
Zinc 0.050 <0.010
** Bold items indicate an exceedance Page: A-B-1



TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County.LF, L.P.
Well Number MW-01

01/17/94  07/13/94

HEAVY METALS (mg/L)

Arsenic
Barium
Cadmium

Chromium

Copper
lron <Q0.100 0.300

Lead
Manganese 0.250 0.210

Mercury

Seienium
Silver
Zinc

** Bold items indicate an exceedance Page: A-C -1




TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical.Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-01

S—

0112/82  10/12/82  10/21/82  06/28/85 12/12/85 0718/86 03/26/87 07/06/87  02/01/88  07126/88

OTHER (mgiL)

Alkalinity 349.0 329.0

Anion-cation 9.9

Anion-cation 95

Bicarbonate 426.0 401.0

Calcium 116.0 8049

Carbonate 0.0 0.0

Chloride 97.0 103.0 58.0 57.0 62.0 63.0 66.0 60.0
Fluoride 0.4 06 0.5 0.5 0.5 04 05 0.6
Hardness (CaCO3) 4200 ' 446.0

Magnesium 31.0 356

Nitrate (N) 0.1 0.0 04 0.1 04 4.2 0.1 0.1 0.1
Phenolphthaiein ' <0.0 <0.0 <0.0 < 0.0 <0.0 0.0 <00 < 0.0
Potassium 1.4

Sodium 93.0 65.0 58.0

Total dissolved 590.0 580.0 478.0 500.0 540.0 636.0 617.0 693.0
Total organic carbon 6.0 4.0 7.0 3.0 3.0 0.6
Total organic carbon 3.0 3.0 0.7
Total organic carbon 4.0 3.0 06
Total organic carbon 3.0 3.0 0.3
Total crganic carbon 6.0 4.0 7.0 3.2 3.0 06

** Bold items indicate an exceedance Page: A-A-2




TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, LP.
Well Number MW-01

01/04/89  07/05/89 03/01/90 07/10/90 O01/30/91  07/10/91 O1/06/92  (7/28/92 01/13/93  07/01/93
OTHER (mg/L)
Alkalinity 330.0 375.0 392.0
Anion-cation 11.5 10.5 13.5
Anion-cation 121 11.2 13.1
Bicarbonate 400.0 458.0 478.0
Calcium 128.0 814 134.0
Carbonate 0.0 0.0 0.0
Chloride 55.0 69.0 56.0 53.0 55.0 55.0 56.0 50.0 68.0 78.0
Fluoride 0.5 04 0.5 0.3
Hardness (CaCO3) 462.0 366.0 504.0
Magnesium 345 396 41.2
Nitrate (N) 1.0 4.9 03 0.2
Phenolphthalein 0.0 0.0 0.0
Potassium 1.6 1.7 12
Sodium 65.7 71.9 67.9
Total dissolved 495.0 757.0 511.0 760.0 683.0 843.0 €98.0 831.0 731.0 735.0
Total organic carbon 4.3 43 3.0 42 3.2 34 1.3 14 2.1 1.5
Total organic carbon 3.9 4.1 3.0 39 29 3.5 1.8 08 2.1 1.5
Tetal organic carbon 34 4.4 31 3.6 29 34 21 09 2.1 16
Total organic carbon 3.5 43 3.1 3.7 2.5 3.0 1.2 0.8 21 1.9
Total organic carbon 3.8 4.3 31 39 29 33 1.6 1.0 21 1.6
“* Bold items indicate an exceedance Page: A-B-2



) TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-01

01/47/34  07/13/94

OTHER (mgilL)

Alkalinity
Anion-cation
Anion-cation

Bicarbonate
Calcium
Carbonate

Chloride 94.0 96.0
Fluoride
Hardness (CaCO3)

Magnesium
Nitrate (N)
Phenoiphthalein

Potassium
Sodium
Total dissolved 780.0 735.0

Total organic carbon 09 9.4
Total organic carbon 0.8 10.4
Tota! organic carbon 0.8 10.1

Total organic carbon 13 9.0
Total organic carbon 1.0 9.7

** Bold items indicate an exceedance Page: A-C-2




- . TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical Resuits for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-02

10/12/82  10/21/82  06/28/85 12/12/85 07/18/86 01/25/87 O0X/26/87 O08/06/87  01/25/88 07/26/88

HEAVY METALS (mgiL)

Arsenic <0.005 <0.010
Barium 0.540 0.500
Cadmium <0.020 < 0.005
Chromium <0.020 <0.020
Copper <0.020
Iron <0.020 0.420 0.020 0.240 0.020 0.180 0.s00 0.120
Lead < 0.005 <0.020
Manganese 0.130 0.190 < 0.010 0.050 0.060 0.010
Mercury < 0.001 < 0.000
Selenium < 0.005 <0.002
Silver <0.020 <0.010
Zinc 0.080

" Boid tems indicate an exceedance Page: A-A -3




. TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

I

B g A EN B9
Analytical Resuits for Permit 1396 - Sprint Fort Bend County LF, L.p.
Well Number MW.-02

01/04/89 07/05/89 03/01/90 0771 0/80  01/30/91 07/10/91 01/06/92 07/28/82 0171 3/93 071193
HEAVY METALS {mgilL)
Arsenic <0.002 <0.002
8arium <0.250 < 0.250
Cadmium - 0.011 <0.013
Chromiom ' <0050 <0050
Copper 0.010 <0.020
iron 0.110 0.030 1,390 0.820 0.100 <0.020 0.120 <0.100 <0.100 <0.100
Lead < 0.04C < 0.050
Manganese 0.020 0.040 0.110 0.570 0.080 0.050 0.010 0.060 0.030 < 0.020
Mercury <0.002 < 0.001
Selenium <0.002 0.002
Silver <0.010 < 0.020
Zine 0.030 <0.010

" Bold tems indicate an exceegance Paae A.R .1




TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical Resuits for Permit 1396 - Sprint Fort Bend County LF, Lp.
Well Number MW-02

H

01/17/94  07113/94

HEAVY METALS (mgiL)

Arsenic
Barium
Cadmium

Chromium
Copper
fron <0.100 <0.010

Lead
Manganese 0.040 0.180
Mercury

Selenium
Siiver
Zinc

" Bold tems naicate an exceedance Page A-C -1




. TEXAS NATURAL RESOQOURCE CONSERVATION COMMISICN
GROUND-WATER SAMPLING INFORMATION T
Analytical Resuits for Permit 1396 - Sprint Fort Bend County LF, LP.
Well Number MW-02

1012/82  10/21/82  06/28/85 12/12/85 07118/86  01725/87 QN26/87  08/06/87 01/25/88  07/26/88 ‘\

OTHER (mg/L)

Afkalinity 369.0 339.0

Anion-cation 86

Anion-cation 8.2

Bicarbonate 450.0 414.0

Calcium 92.0 66.8

Carbonate 00 0.0

Chiloride 38.0 40.0 27.0 230 26.0 36.0 20.0 22.0
Fiuoride 06 0.7 0.5 0.6 0.6 05 0.6 0.8
Hardness (CaCQ3) 340.0 379.0

Magnesium 27.0 306

Nitrate (N) Q.1 0.0 0.4 01 0.4 2.0 14 0.1 0.1
Phenoliphthalein <0.0 <0.0 <0.0 0.0 <0.0 <0.0
Potassium 1.3

Sodium 58.0 57.0 531

Total dissolved 470.0 465.0 452.0 430.0 508.0 672.0 540.0 715.0
Total organic carbon 6.0 4.0 7.0 19.0 2.0 4.3
Total organic carbon 14.0 2.0 6.6
Total organic carbon 15.0 2.0 6.7
Total organic carbon 8.0 2.0 4.7
Total organic carbon 6.0 4.0 7.0 14.3 2.0 56

" Bold tems indicate an exceedance

Page: A-A-2




TEXAS NATURAL RESQURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical Resuilts for Permit 1396 - Sprint Fort Bend County LF, LP.
Well Number MW-02

B R N

01/04/89  07/05/89  03/01/90 07/10/90  01730/91  Q7110/91  01/06/92 07/28/92

011393 07/01/93
OTHER (mgiL)
Alkalinity 3140 3850 4370
Anion-cation 13.3 14.4 15.2
Anion-cation 144 14.5 155
Bicarbonate 505.0 482.0 533.0
Calcium 142.0 106.0 167.0
Carbonate 0.0 0.0 0.0
Chioride 210 28.0 21.0 16.0 40.0 18.0 18.0 2.0 20.0 29.0
Fluoride 0.5 0.4 0.5 03
Hardness (CaCQ3) 533.0 590.0 665.0
Magnesium 43.3 791 60.3
Nitrate (N) 0.1 05 0.1 0.1
Phenolphthalein <0.0 <00 0.0 0.0
Potassium 14 1.2 1.0
Sodium 60.3 61.2 49.1
Total dissolved 710.0 694.0 686.0 683.0 803.0 838.0 793.0 737.0 900.0 779.0
Total organic carbon 21 31 1.8 1.9 25 1.2 1.3 0.7 4.0 7.4
Total organic carbon 2.0 30 22 1.9 1.6 1.6 1.2 0.9 2.2 7.0
Tetal organic carbon 2.0 3.0 2.3 1.8 1.6 134 1.6 0.8 25 7.2
Totai organic carbon 1.9 31 24 1.8 2.0 99 1.2 11 2.3 6.7
Total organic carbon 2.0 KR 2.2 1.9 1.9 9.0 1.3 0.9 28 71

** Bold items indicate an exceedance Page: A-B-2



.. . TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-02

01/17/94  0713/94

OTHER (mailL)

Alkalinity
Anion-cation
Anion-cation

Bicarbonate
Calcium
Carbonate

Chloride 450 42.0
Fluoride
Hardness (CaCO3)

Magnesium
Nitrate (N)
Phenolphthalein

Potassium
Sodium
Total dissoived 1040.0 1140.0

Total organic carbon 51 4.8
Total organic carbon 4.0 7.4
Total organic carbon 3.6 46

Total arganic carbon 3.8 4.4
Total organic carbon 4.1 53

** Bold items indicate an exceedance Page: A-C-2




" TEXAS NATURAL RESOURCE CONSERVATION COMMISION
" GROUND-WATER SAMPLING INFORMATION -« = - DR CE g
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P. :
Well Number MW-03

1213/83  12/14/83  06/28/85 12M12/85 07/18/86  01/25/87  03/26/87 08/05/87  01/25/88  07/26/88

HEAVY METALS (mg/L)

Arsenic <0.010

Barium < 0.500

Cadmium < 0.010

Chromium < 0.050

Copper

Iron 0.490 0.020 0.300 0.020 0.210 0.930 0.100
Lead <0.010

Manganese 0.240 0.030 0.030 0.060 0.020
Mercury < 0.001

Selenium <0.010

Silver < 0.050

Zinc

** Bold items indicate an exceedance Page. A-A-1



) TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION - -~ -
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

01/04/88  07/05/89 03/23/90 07/10/90  01/30/91  Q7M0M1  01/06/92  07/30/92 0113/93  07/01/93
HEAVY METALS (mg/L)
Arsenic 0.003 <0.002
Barium <0.250 <0.250
Cadmium <0.005 <0.013
Chromium <0.020 <0.050
Copper <0.020 <0.020
Iron 0.080 0.160 0.070 3.860 0.800 < 0.020 0.59¢ 0.560 0.520 <0.100
Lead < 0.040 < 0.050
Manganese 0.020 0.040 < 0.010 0.150 0.130 0.180 0.090 0.070 0.080 0.090
Mercury < 0.001 < 0.001
Selenium <0.002 < 0.001
Silver <0.010 <0.020
Zinc < 0.020 <0.010
" Bold items indicate an exceedance Page: A-B-1

o



: TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, LP.
Well Number MW-03

01/17/94  07/13/94

HEAVY METALS (mgiL)

Arsenic
Barium
Cadmium

Chromium
Copper
Iron <0.100 <0.100

Lead
Manganese < 0.020 0.030
Mercury

Sefenium
Silver
Zing

** Bold items indicate an exceedance Page A-C-1




N TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION -~~~ e
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

12/13/83  12114/83  06/28/85 12/12/85 07/18/86 01/25/87 03/26/87  0B/0S/E7 01/25/88  07/26/88

OTHER (mg/L)

Alkalinity 299.0 308.0 304.0

Anion-cation 10.9 86

Anion-cation i0.8 8.1

Bicarbcnate 365.0 308.0 371.0

Calcium 100.0 329 70.1

Carbonate 0.0 0.0 0.0

Chloride 142.0 137.0 62.0 38.0 95.0 77.0 61.0 45.0
Fluoride 0.2 0.2 0.2 02 02 0.3 03 0.3 0.4
Hardness {CaCO3) 312.0 334.0 344.0

Magnesium 156.0 18.4 17.9

Nitrate (N) 0.0 0.1 04 0.1 0.4 22 3.9 0.1 0.1
Phenolphthalein <0.0 <0.0 <0.0 <0.0 0.0 <0.0 <0.0
Potassium 2.2

Sodium 103.0 71.0

Total dissolved 587.0 803.0 500.0 386.0 552.0 558.0 560.0 498.0
Total organic carbon 4.0 6.0 7.0 5.0 1.0 3.0 5.8
Tota! organic carbon 1.0 3.0 6.0
Total organic carbon 4.0 3.0 59
Total organic carbon 4.0 3.0 58
Total organic carbon 4.0 8.0 7.0 5.0 25 3.0 5.9

** Bold items indicate an exceedance Page: A-A-2




TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

01/04/80 07/05/89 03/23/90 07/10/90 01/30/91  07/10/91  01/06/92 07/30/92 01/13/93  07/01/93
OTHER {(mg/L)
Alkalinity 380.0 216.0 269 0
Anion-cation 114 76 111
Anion-cation 12.2 77 10.9
Bicarbonate 460.0 263.0 328.0
Calcium 104.0 56.0 112.0
Carbonate 0.0 0.0 0.0
Chloride 37.0 570 40.0 46.0 40.0 73.0 78.0 64.0 80.0 65.0
Fluoride 0.4 03 0.3 0.2
Hardness (CaCO3) 383.0 237.0 385.0
Magnesium 29.9 236 - 25.6 -
Nitrate (N) 0.1 0.5 0.7 0.3
Phenolphthaiein <0.0 <0.0 0.0 0.0
Potassium 2.6 1.6 1.7
Sodium 84.5 67.3 73.2
Total dissolved 445.0 507.0 517.0 584.0 693.0 870.0 588.0 495.0 623.0 489.0
Total organic carbon 29 33 4.3 23 4.7 36 1.7 25 2.0 2.8
Total organic carbon 31 31 43 24 1.9 36 2.3 2.0 2.1 20
Total organic carbon 3.0 29 4.2 22 23 3.2 1.8 1.9 1.9 15
Total organic carbon 31 29 4.3 2.5 1.8 33 1.4 1.8 1.8 18
Total organic carbon 3.0 341 4.3 2.4 27 34 1.8 2.0 2.0 2.1

——

" Bold tems indicate an exceedance Page: A-B-2




TEXAS NATURAL RESOURCE CONSERVATION COMMISION

GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

01/17/54

07/13/94

OTHER (mg/L}

Alkalinity
Anion-cation
Anion-cation

Bicarbonate
Calcium
Carbonate

Chloride 71.0
Fluoride
Hardness (CaCO3)

71.0

Magnasium
Nitrate (N}
Phenclphthalein

Potassium
Sodium
Total dissolved 405.0

396.0

Total organic carbon 51
Total organic carbon 4.0
Total organic carbon 4.0

4.4
10.6
7.5

Total organic carbon 4.5
Total organic carbon 4.4

9.5
8.0

** Bold items indicate an exceedance

Page: A-C-2



10 05,98 MON 13:18 FAX 512 438 7452 TDE LAB MICROBIOLOGY £002
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Texas Department of Health

William R. Archer II1, M.D. 1100 West 45th Street Patti ]. Patterson, M.D., M.P H.
Commiissioner of Health Austin, Texas 78756-3199 Executive Deputy Commissioner
(512) 458-7111

hitp://www.tdh state tx.us

October 5, 1998

EPA
Aftention: Tom Poeton
Dallas, TX

Dear Mr. Poeton:

Attached Is the list of laboratories in the State of Texas certified to test for coliforms in
drinking water. Alf of these labs except for Edwards Aquifer Research and Data Center
are also certified to test for £ colf in drinking water. Four labs are certified to test for
fecal coliforms in drinking water.

Edwards Aquifer Research and Data Center

Houston Health and Human Services Depariment

New Braunfels Utilities

Texas Department of Health - Austin

In addition to the attached list is:
Texas Department of He alth
Bureau Of Laboratories
ATTN: Po Chang
Section Chief, Consumer Microbiology
1100 W. 48th Street
Austin, TX 78756
(512)458-7562

Sincerely,

g e

Alice Brenner, M.S.P.H.

A Equal Employment Opportunity Employer




16-33-98 MON 13:2G FAX 512 458 7452

TDHE LaB MICROBIOLOGY Qous

Water Labs Certified by the State of Texas
Located in the Dallas/Ft. Worth Area

Tarrant County Public Health Department
ATTN: Guy Dixan, Ph.D.
Lahoratory Manager
1800 University Drive
Fort Worth, TX 76107
(817)-871-7249
871-7245

City of Arflington
Pierce-Burch Water Treatmant Plant
ATTN: Star F. Birch
Laboratory Manager
1901 Lakewood Dr.
Atlington, TX 76013
(817)-457-7550

Dallas Water Utilities
East Side Water Treatment Plant
ATTN: Simson Mammen
Senior Chamist
405 Long Creek Road
Sunnyvale, TX 75182
{214)-670-0917

Dailas Water Utilities
Bachman Water Treatment Plant
ATTN: Laurence O. Robinson
Laboratory Supervisor
2605 Shorecrest
Dallas, TX 75235
(214)-670-8557

Dallas Water Utilities
Eim Fork Water Treatment Plant
ATTN: Gamaliel Guzrman
Laboratery Supervisor
1440 Whitlock Lane
Carroliton, TX 75006
{972)-389-6012

Qalias County
Park Cities Municipal Water District
ATTN: Bill White
General Manager
1811 Regal Row
Dallas, TX 78235
{214)-652-8639

Gariand Water | tilities Lab
Duck Creek Wastewater Plant
ATTN: Wesley Kucera
Laboratory Supervisor
750 Duck Creek Way
Sunnyvaie, TX 756182-9319
{972}-203-4309

Trinty River Authority
Northem Division
ATTN: Mary C, Henderson
Laboratory Supervisor
6500 W, Singleton Bivd.
Dalias, TX 75212
(972)-263-2251

North Texas Municipal Water District
ATTN: Michael Gooch
Laboratory Supervisor

P.O. Box 2408
Wylie, TX 75098
(972)-442-8405



10705,86 MON 13:20 FAX 512 488 7452

TDH LAB MICROBIOLOGY

R1ouy

Water Labs Certified by the State of Texas

4 -

e Public Health
partment
ATTN: Nancy Jennings
Laboratory Manager
P.O. Box 648%
Abilene, TX 796086489
{915)-692.5600

Brazeria County Heaith
Departinent Water Lab
ATTN: Mike Green
Labeoratory Supervisor
434 East Mulberry
Angleton, TX 77515
(409)-849-5711 X-1628

Brazos County Health
Department

ATTN: Bill Roaser
Laboratory Director

201 North Texas Avenue
Bryan, TX 77803-5317
{409)-361-4450

Corpus Christi-Nueces County
Public Health District
ATIN: Irma Rios
ratory Director
.. Box 9727
Corpus Christi, TX 78469
{512)-851.7214

El Paso City-County Health
District

ATTN: Joe Veale
Laboratory Director

1148 Airway Bivd.

ElPaso, TX 79925
(915)-543-353¢

543.3837

Tarrant County Public Health
C =artmant

ATTN: Guy Dixon, Ph.D,
Laboratory Manager

1800 University Drive

Fort Worth, TX 76107
(B17)-871-7249

871.7245

Greenville-Hunt County Health
Department
ATTN: Joe Liity
Laboratory Director
Lee Street
<hville, TX 75401
1e03)408-4140

Houston Health & Human
Services Department

ATTN: §. Vemn Juchau, Ph.D.,
MPH

Chief, Luboratory Services
1115 South Braeswood
Houston, TX 77030
(713).558-3471

Galveston County Health District
ATTN: Doug Simburger
Laboratory Director

P.O.Box 933

La Marque, TX 77568
{409;-938-7221 '

Lubbock City Health Department
ATTN: Tommy Camden
Laboratory Director

P.O. Box 2848

Lubbock, TX 79408.2548
(806)-767-2508

Laredo City Health Department
ATTN: Ricardo D. Martinez
Chief, Laboratory Services
P.0. Box 2337

Laredo, TX 78044
{956)-723-2051 X-259

Mtdland Health Department
ATTN: Celestino R, Garcia
Laboratory Director

3303 W. lllinois, Space 22
Midland, TX 79703
{915)-681-7613

Paris-Lamar County Health
Depattmeant

ATTN: Pauline McDonaild
Laboratery Director

P.O. Box 938

Parls, TX 75461
(303)-735-4561

Port Arthur City Health
Department

ATTN: Lloyd Haggard
Laboratory Director
431 Baaumont Ave,
Port Arthur, TX 77640
(409)-983-8830

San Antonia Metropolitan Health
District

ATTN: Anna C. Crowder
Laboratory Director

332 West Commerce

San Antonio, TX 78205
(210)-207-8747

South Texas Hospital
ATTN: Graciela R. Garza
Laboratery Director
P.0, Box 592

Harlingen, TX 78551
(210)-423-2420 X.288

Sweetwater-Nolan County Health
Department

ATTN: Kathy Rosson

Laboratory Director

P.O. Box 458

Swaatwater, TX 79556
(915)-235-5453

8mith County Public Health
District

ATTN: Bruce Anthony Stevans
Laboratory Director

P.O. Box 2039

Tyler, TX 75710-020%
(903)-535-0090

Waco-McLennan County Public
Health District

ATTN: Ruth E. Vaughan
Laboratory Director

225 West Waco Drive

Waco, TX 76707

(254).750.5471

Wichita Falls- Wichita County
Public Heailth District

ATTN: Paul G. Gwynn, Jr.
Laboratory Director

1700 Third Street

Wichita Falls, TX 76301
{817)-761-7873

Victoria County Health
Dapartmant

ATTN: Eloy Saldivar
l.ahoratory Manager
P.0.Box 2350
Victoria, TX 77902
(512)-578-6281 X-41



10-95/,88 MON 13:20 FAX 512 458 7452

Houston Health & Human
Sarvices Department
North Envirenmental Lab
ATTN: Larry Bagwill
boratory Supervisor
1828 Rankin Road
Houston, TX 77073
{281)-233-2563

Nova Biologicals, Inc.
ATTN: Paul J. Pearce, Ph.D.
Vice-Prasident, Laboratory
Director

1TT5 E. Loop 336, Suite 4
Conroe, TX 77303
{(409)-756-5333

Eastex Environmental Lab, Inc.
ATTN: Jody E. Jeansonne
Inorganic Lab Manager

P.O. Box 859

Coldspring, TX 77331
(409)-653-2249

North Water District Laboratory
Services, Inc.

ATTN: Steve Grychka
Laboratory Supervisor

9391 Grogan's Mill, Suite A-4
The Woodlands, TX 77380
(281)-363-8740

w4bTach Corperation
ATTN: Joyce Stevens
Manager

6819 Mayard
Houston, TX 77041
{713)-849-2872

Angelina & Neches River
Authority

ATTN: Beverly McGee
Laboratory Manager
P.O. Box 387

Lufkin, TX 75902-0387
(409)-632-7795

City of Arlington

Piarce-Burch Water Treatment
Plant

ATTN: Star F. Birch
Laboratory Manager

1901 Lakewood Dr.

Arlington, TX 76013
(817)-457-7550

City of Amarillo Environmentai
Lab

ATTN: David Reasoner
Laboratory Supervisor
P.Q.Box 1971

Amarilio, TX 79186
(806)-342-1549

City of Austin Water and
Wastewater Dept.
Water Quality Lab
ATTN: Maria R. Barrios
Laboratory Supervisor
3500 W, 38th Street
Austin, TX 78703
(512)-421-3777

Baytown Area Water Authorty
ATTN: Amando Martinez
Laboratory Supervisor

7425 Thompson Road
Baytown, TX 77521
(281)-42€-3517

Beaurnont Water Purification
Plant

ATTN: Ronnie L, Heiman
Laboratory Supervisor
P.O.Box 3827

Beaumont, TX 77704
(409)-838-3524

Preventlve Medicine Service
Environmental Health Section
ATTN: Major Chris Jenkins
Lahoratory Officer

William Beaumont A. my Medical
Center, Bldg. 118

El Paso, TX 799205001
{915)-568-7016

Borger Water Treatment Plant
ATTN: Paul Waterstraat
Utility Director

P.O. Box 5250

Borger, TX 79008-5250
(306)-273-.0965

Water Plant No. 1 Laboratory
ATTN: Isidoro Urbano, Jr.
Laboratory Suparvisor
P.0.Box 3270

Brownsville, TX 78520
(982)-982-8380

Lower Colorado River Authority
ATTN: Alicia Gill

Laboratory Manager

P.O. Box 220

Austin, TX 78767
(512)-356-6022

TDH LAP MICROBIOLOGY

doos

City of Corpus Christi

O.N. Stevens Water Treatment
Plant

ATTN: M.P, Sudhakaran
Laboratory Supervisor

P.0. Box 9277

Corpus Christi, TX 78469-3277
(512)-241-1171

Dallas Watar Utilities

East Side Water Treatment Plant
ATTN: Simson Mammen

Senior Chemist

405 Long Creek Road
Sunnyvale, TX 75182
(214)-670-0917

Dallas Water Utilities

Bachman Water Treatment Plant
ATTN: Laurenca O, Robinson
Laboratory Supervisor

26058 Shorecrast

Dallas, TX 75235

(214)-870-8587

Dallas Water Utilities

Elm Fork Water Treatment Plant
ATTN: Gamaliel Guzman
Laboratory Supaervisor

1440 Whitlock Lane

Carroliton, TX 75008
(972)-389-6012

Dallas County

Park Cities Municipal Water
District

ATTN: Bill White

General Manager

1811 Regal Row

Dallas, TX 75235
(214)-652-3639

Denton Municipal Laboratory
ATTN: Howard Martin
Director of Environmantal
Services

1160 Mayhill

Denton, TX 76208
(940)-383-T50%8

Edwards Aquifer Research and
Data Center

ATTN: Glenn Longley, Ph.D.
Laboratery Director

Freeman Bidg. Room 248

San Marcos, TX 76666-4616
{512)-245-2329%



10-75/98 MON 13:21 FAX 512 458 7452

City of Deer Park
Surface Water Treatment Plant
-~ ATTN: Bill Healer
“oratory Supervisor
). Box 700
veer Park, TX 77536
{281)=478-7255

Central Laboratory
ATTN: Paul Rivas
Laboratory Supervisor
P.O. Box 511

El Paso, TX 79961
{915)-594.5722

Fort Worth Water Department
Roili - Hills WTP

ATTN: Richard &. Talley
Laboratory Services Manhager
P.O. Box 870

Fort Worth, TX 76101-0870
(817)-572-3154

Guadalupe- Blance River
Authority

ATTN; Debbie Magin
Laboratory Director

P.O. Box 271

Saguin, TX 78156-0271
(379)-379-5822

land Water Utilities Lab
.. 4CK Creek Wastewater Plant
ATTN: Wesley Kucera
Laboratery Supervisor
750 Duck Creek Way
Sunnyvale, TX 75182-9319
(972)-203-4309

USA MEDDAC Preventive
Madicine Sarvice

ATTN: Dave Hagood
Laboratory Supervisor
Building 76022

Fort Hood, TX 76544-5063
(254)-288-1665

Trinity River Authority
Lake Livingston Project
ATTN: J. Michael Knight
Laboratory Supervisor
P.O. Box 360
Livingston, TX 77351
(409)-368-2282

Trinity River Authority
Northern Division
™ N: Mary C. Henderson
aratory Supervisor
J0 W. Singleton Blvd.
Dallas, TX 75212
{872)-263-2251

TDH LAB MICROBICLOGY

Harlingen Water Works System
ATTN: Richard Glick

Water Plant Superintendent
P.O.Box 1950

Haringen, TX 78551
(956)-430-8163

City of Huntsville - Parker Creek
WWP

ATTN: Dabra Daugette
Laboratoty Supervisor

8446 Ellisor Road

Huntsville, TX 77340
{409)-295-5957

City of Houston Clinton Dr.
Facility PUD

Water QC Branch

ATTN: Vera Smart
Laboratory Supervisor
2300 Federal Avenue
Houston, TX 77015
(713)-450-5117

Guadalupe Basin Natural
Resources Center

ATTHN: Scott Loveland
Laboratory Manager

125 Lehman Drive Suite 100
Kerrville, TX 78028-59303%
{830)-806.5445

City of Lewisvills Envirenmental
Services

ATTN: Richard Bruno
Laboratory Supervisor

P.O. Box 298002

Lewisville, TX 75028
(972)-219-3548

City of Laredo

Water Treatment Laboratory
ATTN; Gerardo Pinzon
Assistant Utility Director
P.0. Box 2950

Laredo, TX 73044
(956)-795-2620

795-2708

795-2700

Upper Lecn River Authority
ATTN: John L, Pavis
Laboratory Supervisar
P.O.Box 67

Comanche, TX 76442
(254)-879-2258

gl 006

City of Lubbock Water Treatment
Laboratory

ATTN: Tony Flores

Micro Lab Supervisor

P.O. Box 2000

Lubbock, TX 79457
(B06)-775-2614

City of McAllen Central
Laboratory

ATTN; Patrick Asogwa
Laboratory Supervisor
P.O.Box 220

McAllen, TX 78501
(956)-631-4421

New Braunfels Utilitias
ATTN: Tommy Thompson
Laboratory Directar

P.0. Box 31028%

New Braunfels, TX 78131
(830)-608-8907

€20-5098

Sabine River Autherity of Texas
Environmental Services Division
ATTN: Rick Masters

Laboratory Supervisor

801 O Road

Orange, TX 77632
(409)-746-2224

City of Odessa
Environmental Contrel
Laboratory

ATTN: Peggy Alien
Laboratory Supervisor
P.O. Box 4388

Odessa, TX 78760
(915)-335-462%

OMI - Pampa Water Treatment
Plant

ATTN: Glenn Turiey

Project Managar

P.O.Box 2332

Pampa, TX 79065
(806)-669-5830

Port Arthur Water Purification
Plant

ATTN: Alfreda Samuel

Water Quality Analyst

1401 19th Street

Port Arthur, TX 77840
(409)-983-3B46
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.City of Round Rock
ATTN: Kim Lutz
Environmental Supervisor
221 E. Main Street

wnd Rock, TX 78664
\12}:218.5555

City of San Angelo
Water Treatment Plant
Laboratory

ATTN: Ron Ruiz,
Laboratory Manager
1324 Metcalfe St.

San Angelo, TX 76903
{915)-657-4298

8an Antonio River Authority
ATTN: Mark Gonhzales

Chief, Environmental Services
P.O. Box 830027

San Antonio, TX 78283
(210)-227-1373

Water Quality Laboratory
San Antonioc Water System
ATTN: Donna Fossum
Laboratory Manager

3930 E. Houston

San Antonio, TX 78220
(210)-704.7350

““arman Utilities Laboratory
. TN: Nathan Whiddon

Laboratory Supervisor

P.0,.Box 1108

Sherman, TX 75091-1106

(903)-892-4545

Texarkana Water Utilities
Laboratory

ATTN: Phillip Neal

Water Production Manager
P.O. Box 2008

Texarkana, TX 75504
(903)-798-3800

City of Waco Utility Services
Laboratory

ATTN: Jertry McMillon

Water Quality Coordinator
P.0. Box 2570

Waco, TX 76702
(254)-751-8554 X-12

North Texas Municipal Water
District
ATTN: Michae! Gooch
Laboratory Suparvisor
= O, Box 2408

lie, TX 75098
{972)-442-5405

City of Wichita Falls

Jasper Water Treatment Plant
ATTN: Cheryl Routh
Supervisor

P.Q. Box 1431

Wichita Falls, TX 76307-1431
{817)-322-6638

El Paso Water Utilities
Jonathan Rogers Water
Treatment Plant

ATTN: Teresa Alcala
Laboratory Supervisor
P.O. Box 511

El Paso, TX 79961
(915)-594-5750

City of Denison Water Treatment
Plant

ATTN: Melva Palmer

Labaratory Suparvisor

4631 Randell Lake Road
Denison, TX 75020
(903)-464-4480

Environmental Health
Laboratories

ATTN: Dale Piechockj
Quality Assurancze Scientist
110 South Hill Street

South Bend, IN 46817
(219)-2334777

Bioenvironmental Engineering
Flight

ATTN: Capt. Carl Sepulveda
Laboratory Supervisor

£90 Mitchell Bivd.

Laughlin AFB, TX 78843
{830)-283-6806
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FURAS (IPA KT MENT OF I RALTH

Texas Department of Health

1100 West 49th Sureet
Austin. Texas 78756-3199
hetp: /A tdh.tate.tx. us

Laborataries Certified for Drinking Water Chemical Testing
July 31, 1998

Accu-Labs Research, Inc.
4663 Table Mountain Drive
Golden, CO 80403-1650
(303) 277-9514

American Analytical & Technical Services, Inc.
11950 Industriplex Blvd

Baton Rouge, LA 70809-5191

(504) 753-8650

Anacon, Inc.

730 FM 195%
Houston, TX 77034
(713) 922-7000

Ana-Lab Corporation
P.O. Box %000

Kilgore, TX 75663-9000
(903) 984-0551

City of Arlington Water Utilities Laboratory Services
1901 Lakewood Drive

Arlington, TX 76013

(817) 457-7550

Aqua Tech Environmental Laboratories, [nc.
1776 Marion-Waldo Rd

P.O. Box 436

Marion. OH 43301-0436

(800) 783-5991

Marion. OH facility

= e W TETE 2aQ TP

Aqua Tech Environmental Laboratories. Inc.
1776 Marion-Waldo Rd

P.0O. Box 436 -

Marion, OH 43301-0436

(800) 783-5991

Melmore, OH facility _

Barringer Laboratories, Inc.

15000 West 6th Avenue, Suite 300
Golden, CO 80401

(303) 277-1689

Continental Analytical Services, Inc.
1804 Glendale Road

Salina, KS 67401-6675

(8C0) 535-3076

EMSL Analytical, Inc.

3 Cooper Street

Westmont, NY 08108 -
(609) 858-4800

Environmental Health Laboratories
114 S, Hill Street

South Bend, IN 46617

(800) 332-4345

Environmental Physics, Inc.
2040 Savage Road
Charleston, SC 29414~
(803) 556-8171

1
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General Engineering Laboratodies, Inc.
2040 Savage Road

Charleston, SC 29414

(803) 556-8171

LNS Environmental Services, Inc.

903 North Bowser, Suite 230

Richardson, TX 75081

(214) 699-3772

(972)

Lower Colorado River Authority Laboratory
P.O. Box 220

Aastin, TX 78767-0220

(512)473-3322

QST Environmental

P.O. Box 1703

Gainesville, FL 32602-1703
(352) 332-3318

Recra LabNet - Chicago
2417 Bond Street

_University Park, IL 60466-3182
(708) 534-5200

Savannah Laboratories & Environmental Services,
Inc.-Savannah

5102 LaRoche Avenue

Savannah, GA 31404

(912) 3154-7858

Savannah Laboratories & Environmental Services,
Inc. - Tallahassee

2846 Industrial Plaza Drive

Tallahassee, FL 32301

(904) 878-3994

Southwes! Laboratory of Oklahoma, Inc.
1700 West Albany

Broken Arrow, Oklahoma 74012

(918) 251-2858

SVL Analytical, Inc.
One Government Gulch
Kellogg, ID 83837
(208) 784-1258

TETT AAT LTTIeM)

Texas Department of Health
Cavironmental Sciences Division
1100 West 49th Street

Austin, TX 78756

(512) 458-7587

*EPA certified

US. Army Center for Health Promotion and
Preventive Medicine

Building E-2100

Aberdeen Proving Ground, Marvland 21010

(410) 671-4465

A list of the spccific categories and analytes for
which a laboratory is certified may be abtained
from the individual laboratory or the Texas
Department of Health, (512) 458-7587.
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Four Corners Area
Water and Sewer Facilities

I. Project Planning Area

A. Project Location - The planning area for the Four Corners water and sanitary sewer
study encompasses approximately 1,775 acres of land located in north central Fort Bend
County, Texas. The planning area boundaries are generally defined by State Highway 6
on the east, McKaskle Road to the south, FM 1464 to the west and the southern
boundary of South Mission Glen MUD to the north. Major roadways within the
planning area include Richmond-Gaines Road which runs north-south through the area
and Boss Gaston/Old Richmond Road which traverses east to west across the north
central part of the planning area connecting State Highway 6 with FM 1464. Both roads
are two-lane asphalt roadways with open ditch drainage. The entire planning area is not
located within the corporate limits of any city, but lies wholly within the extra-territorial

jurisdiction of the City of Houston.

Much of the service area consists primarily of open pasture/range land with sparse tree
cover. Ground elevations within the area indicate that the overall slope of the area is
from north to south with elevations ranging from 85 feet to 95 feet mean sea level (1928
NGVD). Red Gully flows from north to south through the area and provides primary
outfall drainage. Smaller lateral channels convey flows to Oyster Creek (south of the

area) and to Red Gully itself.

B. Environmental Resources - The Colorado, Brazos, Trinity, Neches and Sabine
Rivers originate north of the Texas Coastal Plain. They flow southward through the plain
to the Gulf of Mexico. These rivers are pro-Pleistocene in age. Smaller creeks such as
the Oyster Creek and Jones Creek developed during the Pleistocene and parallel the
major waterways. Fort Bend County is located in the Western Gulf section of the Coastal

Plain,

Fort Bend County's location in the Western Gulf section of the Coastal Plain places it

within a subtropical belt. The modem climate is characterized by high humidity. The
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biggest factor controlling the regional climate is the Gulf of Mexico. Summers are hot
arid humid and winters are generally mild (Story, 1990). The mean annual temperature
of the area is 20 degrees centigrade with a mean average of rainfall of 46.1 inches.
Prevailing winds are south and southeast, except during the winter when fronts shift the
wind from the north. The modern climate is generally considered to be similar to the

climate that existed 5,000 years ago.

The flora and fauna or the project areas when first settled could include open land,
woodland and wetland habitats. The following are excerpt from a book by A. A. Parker
(1835).

"...list of the forest trees, shrubs, vines i.e. red, black, white, willow: post and live
oaks; pine, cedar, cottonwood, mulberry, hickory, ash elm cypress, box-wood,
elder, dogwood, walnut, pecan, moscheto-a species of locust, holly, haws,
hackberry, magnolia, chinquspin, wild peacan, suple jack, cane brake, palmetto,
various kinds of grapevines, creepers, rushes, Spanish-moss, prairie grass and a
great variety of flowers. ..

...Then there are bear, mexican hog, wild geese, rabbits and a great variety of

ducks..."
Wild herbaceous plants that were native to this area include bluestem, indiangrass,
croton. beggerwood. pokeweed. partridgepea, ragweed and fescue. Examples of native
hardwood trees would be oak, mulberry, sweetgum, pecan, hawthorn, dogwood,
persimmon, sumac, hichory, black walnut, maple and greenbrier.. Coniferous plants
included red cedar arid coast juniper. Shrubs included American beauty berry,
farkleberry. yaupon and possumhaw. Wetland plants such as smartweed, wild millet,
bulrushes, saltgrass and cattail are native to the area (U.S. Department of Agriculture,

1976).

This vegetative environment supported wildlife such as bear, rabbit, red fox, deer,
coyotes, racoon, opossum, muskrat, beaver, alligator, armadillo, squirrel, and skunk. A
wide variety of birds were present such as quail, dove, prairie chicken, song birds,
herons and kingfishers. The area was also a winter home for a number of migratory birds

such as geese, ducks, egrets, coots, etc. (U.S. Department of Agriculture, 1976).

Preliminary Engineering Report
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C. Areas Potential Wetlands - A preliminary wetlands investigation consisted of a
review of all available published data for the study area including topographic maps, a
National Wetlands Inventory map (draft), aerial photographs, infrared aerial
photographs, and soil information published in the Soil Survey of Fort Bend County,

Texas.

Based on this preliminary investigation, numerous waters of the United States, including
wetlands, and areas potentially containing waters of the United States, were identified
within the boundaries of the study area. Following this resource review, ground truthing
field activities were initiated for the purpose of further identifying waters of the United

States, including wetlands, located within the study area,

The field investigation aspect of this project involved the systematic evaluation of all
readily accessible undeveloped parcels of property. Several inaccessible parcels of land
were however not physically visited during this investigation. Additionally, based on the
review of the published resources during the initial phase of this investigation, urban
areas (developed residential, commercial, or industrial properties) were not investigated
for potential wetlands. Also, several areas which could be inferred as upland areas based
on the resource review were not physically visited during this investigation. Though
numerous parcels of undeveloped land were physically evaluated during this study, each
parcel was not investigated as thoroughly as would be the practice during a more

extensive wetlands determination or delineation activity.

This preliminary wetlands investigation (both the resource review and the field
investigation) resulted in the creation of an exhibit which details the waters of the United
States, including wetlands, which were identified within the boundaries of the study
area. A cursory evaluation of the soils, hydrology, and vegetation in most of the areas
visited during the field investigation phase of this project was conducted based on field
conditions or reviewed resources. For the purposes of this preliminary wetlands
investigation, the undeveloped parcels of property evaluated during this study were

categorized as follows:

Preliminary Engineerng Report
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» Upland areas or primarily upland areas. These areas were identified using both
the resource review and field investigation phases of this project.

» Wetland areas or potential wetland areas. These areas were identified using both
the resource review and field investigation phases of this project.

* Areas recently cleared which are developing wetland characteristics. These areas
were identified during the field investigation phase of this project. At least two
parcels of undeveloped property were observed to be recently cleared; these areas
were most likely cleared within the past 6 to 9 months. Each of these areas now
possess an undulating ground surface which is conducive for collecting and
trapping water. Wetland vegetation was observed to be growing in many of the
depressions created by the clearing activities. At present, two of the three
wetland criteria (e.g., hydrology and vegetation) were met in these areas. Without
appropriate intervention, wetlands may establish in these rather flat, poorly
drained areas. Further research would need to be conducted to determine whether
or not wetlands historically existed in these areas.

* Areas not physically visited. These areas include areas which were not walked
during the field investigation aspect of this study and which the resource review
of these areas was not definitive as to whether or not wetlands existed in these
areas. Based on the ground truthing activities which were conducted within the
study area, most of the areas not physically visited are most likely to contain
upland or primarily upland areas.

Overall, ground truthing was accomplished for the majority of the undeveloped parcels
of property located within the study area. Additionally, Keegans Bayou and Red Gully
are considered jurisdictional waters of the United States. Any activities impacting these
waters, such as outfalls, road crossings, etc., would need to be evaluated for potential
permitting requirements under Section 404 of the Clean Water Act and/or the Rivers and

Harbors Act of 1899.

D. Historical Background — The wide variety of native floral and faunal resources
supported an indigenous population in Fort Bend County. When Cabeza de Vaca, a
survivor of the Narvaez expedition to colonize southern Florida, was shipwrecked in
1528 on what has often been identified as Galveston Island (probably Oyster Bay
Peninsula), he was met by the native Americans of the area (Krieger, 1959). This group
of Native Americans was part of the Karankawa group that was probably made up to at

least five tribes (Aten. 1983). There were three other related native groups on the upper

Preliminary Engineering Report
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Texas coast at that time; the Akokisa who occupied the Galveston Bay area northward to
Conroe and east to approximately Beaumont; the Atakapa who occupied the area east of
Beaumont into western Louisiana; and the Bidai who occupied the territory north of the
Akokisa which included the Huntsville and Liberty areas (Aten, 1983). From the
ethnohistoric records as well as (lie archaeological information, the groups were hunting
and gathering peoples (Hester, 1980; Aten, 1983; Story, 1990). From ca. 3000 BC to AD
100, no important technological or social advances have been identified among the
Native American groups. From AD 100 to AD 800, ceramics were being used the bow
and arrow was introduced and there was some recognition of territorial boundaries
indicating social structure. From AD 800 until contact, there was refinement in ceramic

production and increased use of the bow and arrow.

At the time of contact, the sociopolitical structure of the groups would be classified as
tribes (Aten, 1983). During the warm seasons, they were dispersed in band sized groups.
They gathered into villages during the colder seasons with populations ranging from 400
to 500. Cabeza de Vaca's account of these groups was that they lived in a state of
starvation the year around even though they had access to all of the marine resources of
a coastal environment. Caleza de Vaca lived in this area for six years and became a
trader for the Native Americans, bartering sea shells and other coastal products for hides
and lithic resources from inland groups (Newcomb, 1961). The archaeological record
indicates that ceramics appeared with the Atakapa in 70 BC, with the Akokisa in AD
100, with the Karonkawa in AD 300 and with the Bidai in AD 500. The origin of this
ceramic technology would appear to be the Lower Mississippi Valley and was adopted

from east to west over time (Aten, 1983).

Some of the project areas in Fort Bend County were part of the original Stephen F.
Austin colony. Their location along the Brazos River was advantageous, as it was easily

navigated which gave ready access to the Gulf of Mexico.

Field survey indicates the highest potentia! prehistoric sites in this area are, (1) along the
banks of Keegans Bayou located behind the Kingbridge Development in the upper

northeast section of the area and, (2) the banks of two drainage channels, one in the
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northwestern section of the project area drains into Red Gully in the southwest section of
the project area. Keegans Bayou appears to have been rerouted to its present location and
the area has been extensively modified by new construction. Limited access to the banks
of the drainage channels prevented a complete walk-through survey of these areas for
potential prehistoric sites. However, limited observations during the field survey and the
aerial photographs indicate that the northwest drainage channel has been heavily
impacted by cultivation as well as construction since 1956. Visual observations indicate
that the banks of Red Gulch have been extensively modified from the southwestern point
adjacent to the landfill to the southern edge of the project area by landfill operations and
construction. Visual observations and the aerial photographs indicate that the banks of
the western extension of Red Gulch to the western boundary of the project area have

been impacted by cultivation.

The remaining houses that meet the age requirement for the National Register of Historic
Places were examined and only one could possibly qualify based on any of the other
requirements. This is the residence at 9427 Gaines Road, it could possibly qualify for the
National Register of Historic Places. Avoidance of this structure is recommended. There
was no evidence of any remains of preexisting historic structures on the rest of the
project area which has also been heavily impacted by cultivation and new construction

based on limited visual observations and the aerial photographs.

The archival research has indicated that there is a probability that the southern portion of
the Four Corners area was crossed by Santa Anna's army during the Texas Revolution.
There is however, little probability of finding significant archaeological deposits
associated with this event because the army marched rather quickly between the
previous night's campsite and Stafford's plantation. It might be possible to find isolated
artifacts, but nothing that would add to the better understanding of Texas History. It is
unlikely that any further archaeological studies would be required concerning this event.
However, if during construction of the proposed projects artifacts relating to this event

are found, an archaeologist should be contacted.

Preliminary Engineering Report
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E. Area’s Potential Endangered Species Habitats - As part of the environmental
investigation of the study area, the Texas Parks and Wildlife Department and the U.S.
Fish and Wildlife Service were contacted regarding the possible occurrence of

threatened or endangered species within the boundaries of the study area.

In correspondence dated September 30, 1998, the Texas Parks and Wildlife Department
(TPWD), Texas Biological Conservation Data System office, the TPWD Wildlife
Habitat Assessment Program, and the U.S. Fish and Wildlife Service (USFWS) were
officially contacted for a review of sensitive species (e.g., threatened or endangered

species) and natural communities which could potentially occur within the study area.

In correspondence dated October 6, 1998, the USFWS stated that a review of the U.S.
Fish and Wildlife Service files and your project information indicate that “no federally
listed or proposed threatened or endangered species are likely to occur at the project

site.”

In correspondence dated October 14, 1998, the TPWD Wildlife Habitat Assessment
Program stated that sensitive wildlife habitats that should incorporate planning
considerations within this study area include mature woodlands, riparian vegetation
associated with creek drainage, native grasslands, and wetlands. Development of project
alternative alignments should include considerations for sequentially avoiding,
minimizing or compensating losses of these sensitive habitats. Where possible, water
and wastewater lines should follow existing rights-of-way. Mitigation measures to offset
unavoidable losses to these habitats should be included in project planning. Such
measures may include provisions for tree and shrub plantings and for revegetation of
disturbed areas using native plant species.” Such ecological considerations would need

to be taken into account once project alternatives or options have been identified.

As of November 24, 1998, correspondence from the TPWD Texas Biological

Conservation Data System office has not been received. To date, information received
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by the USFWS and TPWD indicate that threatened and endangered species of plants and

animals are not considered to be a concern within the confines of the study area.

F. Extent Of Flood Plain In Area - As part of this investigation, the Federal
Emergency Management Agency (FEMA) National Flood Insurance Program Flood
Insurance Rate Maps (FIRMs) were evaluated for the study area. The FIRM panel 120 of
550, map number 48157C0120-H, dated September 30, 1992, and map number
48157C0120-], dated January 3, 1997, were reviewed for this project.

The northeastern-most corner of the study area boundary crosses the well defined
channel of Keegans Bayou at two locations. Keegans Bayou is designated as a “Zone
AE” area which consists of a special flood hazard area potentially inundated by a 100-
year flood. The 100-year flood is contained within the channel of Keegans Bayou in this
area according to the FIRMs reviewed during this investigation. Zone AE specifically
refers to areas of the 100-year flood in which base flood elevations have been

determined.

The southwestern-most corner of the study area is encompassed by a flood zone
associated with Red Gully, based on the FIRMs reviewed for this area. Red Gully
generally flows southeast and south within the boundaries of the study area and then
flows south/southeast into Oyster Creek. Oyster Creek flows into the Brazos River

which then flows into the Gulf of Mexico.

The area surrounding Red Gully is designated as a Zone AE. This area which consists of
a special flood hazard area that has a potential to be inundated by a 100-year flood,
floodway areas in Zone AE are also designated on the FIRMs. The Red Gully 100-year
flood zone is not contained within the channel similar to the well defined channel of

Keegans Bayou.

Additionally, a Zone X area is also located in the southwestern-most corner of the study
area. Zone X areas are defined as areas below the 500-year flood elevation and areas
within the 100-year flood area with average depths of less than one foot or with drainage

Preliminary Engineerng Report
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areas less than one square mile, and/or areas protected by levees from the 100-year
flood. Specifically, Sweet City Acres, a small residential subdivision located along the
southern boundary of the study area, consists of an area protected from the 100-year
flood by a levee; this levee could however be subject to possible failure or overtopping

during larger floods.

Aside from the channel of Keegans Bayou, located in the northeastern corner of the
study area, and the area surrounding Red Gully, located in the southwestern corner of the

study area, no other flood zones were identified during the course of this study.

G. Growth Areas and Population Trends - 1990 Census data for this area of Fort
Bend County was obtained from the Houston-Galveston Area Council (HGAC) and used
to determine existing population estimates within the planning area. According to the
census data, in 1990 approximately 1,150 people resided within the planning area in 350
housing units which is equivalent to 3.3 persons per household. A recent field survey of
the planning area indicates that several older housing units appear to be uninhabited but
that new housing units have been constructed {(primarily in the Atanacia Martinez
subdivision) since the 1990 census. For this water and sewer study, the 1998 estimated
population for the planning area was held at 1,150 persons with approximately 350

existing housing units within the planning area.

The population of Fort Bend County grew at an average annual rate of just under ten
percent in the 1980°s and continued to grow at an average rate of just under six percent
during the 1990°s. The HGAC forecasts that the average annual growth rate within the
county will slow to less than three percent through the year 2020. Historically, the Four
Corners area has not observed population increases that mirrored the rest of Fort Bend
County. With the construction of water and sanitary sewer facilities within the Four
Corners area, population increases within the area are to be expected. For the purposes
of this planning study, average annual population increases of three percent (consistent
with the rest of Fort Bend County) were used for the Four Corners planning area. Based

upon this rate, the population of the Four Corners area is projected to increase from
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1,150 tn 1998 to 2,200 in the Year 2020. The following Table includes a summary of the

population information.

POPULATION PROJECTIONS

Census Tract 703,51 1990 1998 2020
Census Estimated Projected
Housing Units 350 350 670
Population 1,150 1,150 2,200
Occupants per Household | 3.3 33 33

H. Existing/Projected Water And Sewer Demands - Water and sanitary sewer
demands were developed using the estimated 1998 population of the area and the
projected growth through the Year 2020. Demands were based upon design values for
water and sewer utilized by the Texas Natural Resource Conservation Commission
(TNRCC). These design values are 120 gallons per capita day for average daily water
demand and 100 gallons per capita day for average daily wastewater demand. Peaking

factors for both water and sewer flows were used to estimate peak daily demands

Projected average daily water demand for the service area is estimated to increase from
138,000 gallons per day (gpd) in 1998 to 264,420 gpd in the Year 2020. Similarly,
average daily sewer flows are estimated to increase from 115,000 gpd in 1998 to
220,350 gpd in the Year 2020. For the purposes of this study, the water distribution and
wastewater collection systems were evaluated for the current demands within the area
and the projected demands in the Year 2020. In addition to the average daily demands,
peak hour water demands and design fire flows defined by the State Board of Insurance
are utilized in the water system design. Peak wastewater flows are developed for lift
station design.. The water and sewer demands calculated for the planning area are

presented in the following Table.
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WATER AND SEWER DEMAND PROJECTIONS

Existing Projected
1998 2020
WATER SYSTEM
Average Daily Demand (gallons)"" 138,000 264,420
Peaky Daily Demand (gpm)™ 240 460
Fire Flow (gpm) 500 500
SANITARY SEWER SYSTEM
Average Daily Demand (gallons)™’ 115,000 220,350
Peak Daily Demand (gallons)™ 460,000 881,410
(1) Based upon 120 gallons per capita day
(2) 2.5 x Average Daily Demand
(3)  Based upon 100 gallons per capita day
4) 4 x Average Daily Demand

Preliminary Engineerng Report
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II. Existing Facilities
A. Existing Private Wells And Septic Systems - The Four Corners area considered by
this study generally consists of low income residential housing including small single
family houses and mobile homes. Some light commercial developments are interspersed
within residential development in the area. Currently, no community water system exists
in the Four Corners area. Private water wells supply the limited domestic water to
residences in the area. Sanitary sewage treatment is accomplished by with septic fields
serving individual lots. The approximate locations of existing private water wells and

existing private septic systems are shown on the attached Figure.

III. Need for Project
A. Health and Satety - According to Fort Bend County Environmental Health
Department there have been approximately one hundred seventy (170) complaints by the
City of Sugar Land for septic systems in the project area over the past ten (10) years.

The locations of the complaints by street name are listed in the following Table.

Septic Tank Violation Complaints

STREET NUMBER OF COMPLAINTS
Adelfina 19
Aurora 8
Blake 1
Frank 16
Martinez 18
Old Richmond 13
Road

Paul 34
Sam 24
Second 17
Severo 8
Tomasa 12

Total 170

Currently operating on-site treatment systems are experiencing a high degree of failure
to properly treat the area population’s domestic waste. This condition can primarily be
attributed to the overloading of the existing systems. Higher household populations than

systems can handle and inadequate treatment system maintenance. The high number of
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complaints is evidence of the pressing need of the area to have wastewater collection
system in place to replace the stressed on-site treatment systems currently in use in the

area.

Engineering consultants and water/sewer operators for Municipal Utility Districts in the
area adjacent to the Four Corners planning area were contacted regarding available
chemical analyses of existing water supply wells. Information was provided for public
water supply wells in Fort Bend County MUD No. 2, Kingsbridge MUD, North Mission
Glen MUD and Fort Bend County MUD No. 41.

Based upon the information provided by the water system operators, water supply wells
within each of the four adjacent districts are within the regulatory maximum
contaminant levels for minerals, metals and volatile organic compounds. These
maximum contaminant levels are established by the Texas Natural Resource
Conservation Commission. Total hardness for water from several of the wells is
classified as moderate to hard. However, this is not uncommon for groundwater supplies

in the Gulf Coast area and does not pose problems for use as potable water supply.
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IV. Alternatives Considered
A. Description - Two concepts for water supply and wastewater treatment were
investigated as part of this study. One concept included the construction of a water
supply plant and wastewater treatment plant within the limits of the planning area
(referred to as the “On-site” option) which would provide services only for properties
within the planning area boundaries, The other concept involves the acquisition of
“surplus” capacity in water supply and wastewater treatment facilities within
neighboring municipal utility districts. Use of surplus capacity requires the Four Corners
area to construct only the water distribution and wastewater collection systems within
their area and these systems would then be “hooked up” to the adjacent water supply and
wastewater treatment plants. Only two adjacent districts, Kingsbridge MUD and North
Mission Glen MUD indicated that water and/or sewer capacity was currently available
or would be available in the near term (see Section 10 for summary of all district

contacts).

Appendices A, B, and C provide water distribution and wastewater collection system
layouts for the alternatives considered from Kingsbridge MUD, North Mission Glen
MUD, and On-site, respectively. Water distribution layouts are shown only for the On-
site option and connection to Kingsbridge MUD. North Mission Glen is currently
evaluating their water supply system and will not be able to assess their surplus water
capacity until completion of their study. Wastewater collection systems are shown for

all three options.

The wastewater collection schemes for the On-site, Kingsbridge MUD and North
Mission Glen MUD options are very similar with 12-inch gravity trunk sewer lines being
located on Richmond-Gaines Road and Boss-Gaston Road and 8-inch gravity sewer
lines being used throughout the residential areas. Three lift/pump stations are required to
provide service to the total planning area because of the size of the planning area, the
limitations on the depths of gravity sanitary sewer construction and the potential for
construction in wet sand conditions. Under the On-site scenario, one of the three

stations would be constructed at the site of the wastewater treatment plant facility.
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Under the Kingsbridge MUD and North Mission Glen MUD scenarios, the wastewater
from the Four Corners area will be collected into a single pump station to be located
adjacent to Old Richmond Road south of Boss-Gaston Road. From this pump station,
wastewater will be pumped via force main to an existing 12-inch gravity sanitary sewer
located at the intersection of Bissonnet Road and Richmond-Gaines Road (Kingsbridge
MUD scenario) or to the North Mission Glen MUD wastewater treatment plant located

on Keegans Bayou, north of the Four Corners area (North Misston Glen scenario).

For the On-site scenario, a wastewater treatment plant site is tentatively located along
Old Richmond Road near the southern limits of the planning area and discharges to Red
Gully. No specific tract of land has been identified at this time for the treatment plant
site. However, the southern portion of the planning area provides the most accessible

possibilities for outfall into Red Gully.

Water distribution system layouts for the on-site and Kingsbridge scenarios are very
stmilar with the use of 12-inch water mains along Richmond-Gaines and Boss-Gaston
Roads. Six-inch and eight-inch water lines are used throughout the rest of the system.
Under the Kingsbridge scenario, the Four Corners distribution system will connect to the
Kingsbridge water supply through an existing 12-inch water line located on Boss-Gaston
Road east of Richmond-Gaines Road and to an existing 12-water line located at the
intersection of Bissonnet and Richmond-Gaines. This layout will provide the Four

Corners area with two points of connection to the Kingsbridge water supply system.

The on-site water scenario shows the construction of a water supply plant near Old
Richmond Road south of Boss-Gaston Road. As with the on-site wastewater system
scenario, no specific tract of land has been identified for the water plant location.
However, the location shown on the layout in Appendix C is centrally located to the

entire planning area.

B. Design Criteria - Public water distribution and supply systems must be designed in

accordance with Texas WNatural Resource Conservation Commission (TNRCC)
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permanent rules, Chapter 290 (Water Hygiene). Sanitary sewer collection and treatment
systems must be designed in accordance with TNRCC permanent rules, Chapter 317
(Design Criteria for Sewage Systems). The Four Corners planning area lies within the
Extra-Territorial Jurisdiction of the City of Houston. In addition to the requirements of
TNRCC, water and sanitary sewer facilities must be designed in accordance with the
September 1996 “Design Manual for Wastewater Collection Systems, Water Lines,
Storm Drainage and Street Paving” issued by the City of Houston Department of Public
Works and Engineering. City of Houston design requirements are more stringent than
TNRCC with respect to certain design elements of water and wastewater systems.
Construction drawings for water and sanitary sewer facilities must be approved and

signed by the City of Houston prior to the initiation of construction.

C. Right-Of-Way Requirements - The proposed trunk water and sanitary sewer
facilities to serve the Four Comers area will be constructed along the major roadways of
Boss-Gaston/Old Richmond Road and Richmond-Gaines Road. Right-of-way widths
along these roadways vary in width from 50 to 70 feet. No additional right-of-way
acquisition would be anticipated. However, field visits have found evidence of gas,
electric and telephone utilities along both roadways. Exact locations of these facilities
will be necessary in final design and may dictate the location of the proposed water and
sewer facilities relative to the existing roadway/drainage and utilities. To provide for a
looped connection of the water system east of Richmond-Gaines Road, acquisition of a
water line easement along the east side of the Atanacia Martinez subdivision from Old

Richmond Road south to Dora Lane will be required.

Lift station and pump station sites have been preliminarily located along Boss-Gaston
Road and Richmond-Gaines Road as shown on the sanitary sewer system layout in the
Appendices. These locations include some flexibility in terms of their physical location
on each roadway but acquisition of each site will be necessary as each proposed station

1s included in the final design.
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The streets within the Atanacia Martinez subdivision inciude a combination of dedicated
street rights-of-way and easements for access to existing housing units in the
subdivision. Many of the east-west streets in the subdivision between Second Street and
Richmond-Gaines Road have dedicated right-of-way widths of 50-60 feet. Those
portions of the same streets located east of Second Street appear to exist only as access
easements. In order to construct public water and sanitary sewer facilities within the
access easements, granting of utility easements from the underlying property owner will
be necessary or the easements may be converted to public road nghts-of-way.
Conversion of the easements to right-of-way will require coordination with the property
owner and Fort Bend County to ensure that platting and roadway construction issues are

addressed.

D. Impacts on Construction - The Four Corners area is an area that is mostly
undeveloped, however rural homes are located throughout the area and some modern
residential developed is located in the northeast part. The Sprint Landfill is located near
the center. South and west of Red Gully the project lies in the Quaternary alluvial
deposits associated with the Brazos River floodplain. Sands and silts, along with clayey
soils are common in these alluvial deposits. Northeast of Red Gully the area is underlain
by clayey soils associated with the Beaumont Formation. The major impact on
construction will be the presence of a high groundwater level that may be encountered in
the southern part of the area. The nearest known fault is the Clodine Fault which crosses
FM 1464 about 1500 feet northwest of area. The Renn Scarp is located about 2000 feet
northeast of the site. These are the known active faults in the area and neither are known

to be within the Four Corners area.

Existing geotechnical reports relevant to the study area are summarized in the following

table.

Service Area | Generalized Soil Conditions Groundwater
Level Range
Four Corners Surface strata consisting of firm to very stifft | 8 to 15 feet
clays and generally underlain by very loose to
medium dense sands and silts
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E. Cost Estimates of Alternative Systems Costs - Construction cost estimates for the
alternative water and sewer systems evaluated in the study were broken down into two
Separate components. The first component included the construction costs for water
distribution and wastewater collection systems within the Four Corners planning area. The
configurations of these systems were dictated by the physical locations of water supply and
wastewater treatment in addition to regulatory requirements. The second component
involves the construction costs for the water supply plant and the wastewater treatment plant
which are based upon the cost of new facility construction or in the case of existing plant
availability, the capital recovery costs of the facilities already constructed. All construction
cost estimates are based upon current unit costs for projects similar to scope and size of

those evaluated in the study.

The Alternative System Cost Table provides a summary of the construction costs for the
water supply, wastewater treatment, water distribution and wastewater collection systems
alternatives. Detailed cost construction costs estimates for water distribution and wastewater

collection systems evaluated are included in the appendices of this report.
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FOUR CORNERS WATER AND SEWER
ALTERNATIVE SYSTEM COSTS

N. Mission
Glen MUD
WASTEWATER COLLECTION
Construction $ 3,408,475
Contingencies(15%) 510,970
Engineering(13%) 509,270
- Administration(5%) 221,340

TOTAL WASTEWATER COLLECTION § 4,648,055

WATER DISTRIBUTION
Construction N/A
Contingencies(15%)
Engineering(13%)
Administration (5%)

TOTAL WATER DISTRIBUTION $ -

WASTEWATER TREATMENT
Construction
Engineering(13%)
Administration(5%)
Capital Recovery(350 Conn.) $ 423,500

WATER SUPPLY
Construction
Engineering(13%)
Administration{5%)

Capital Recovery(350 Conn.) N/A
TOTAL WATER SUPPLY AND

DISTRIBUTION N/A
TOTAL WASTEWATER TREATMENT

AND COLLECTION $ 5,071,555
GRAND TOTAL WATER & SEWER N/A

Preliminary Engineering Report
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Kingsbridge
MUD

3,326,555
498,980
497,320
216,140

4,538,995

2,171,800
325,770
324,680
141,110

2,963,360

203,500

395,230

3,358,590

4,742,495

8,101,085

On-Site
3,176,075
476,410
474 820
208,370
4,333,675
2,093,960
314,090
313,050
136,060
2,857 160
345,000

44,850
19,490

1,397,250
181,640
78,940

4,514,990

4,743,015

9,258,005
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V. Proposed Project
A. Recommended Alternative - With the exception of the points of source connection
for water supply and wastewater treatment, there is very little difference in the overall
water and sewer system layouts for the three scenarios evaluated (On-site, Kingsbridge
MUD and North Mission Glen MUD). Due to the size of the planning area, pump
stations and lift stations are necessary for an efficient wastewater collection system for

each of the scenarios evaluated.

The recommended source of water supply and wastewater treatment as the Kingsbridge
MUD option. As shown in the water distribution system layouts and wastewater
collection system layouts in Appendix A, the Four Corners Planning Area was broken
down into three geographic service areas. These areas account for the majority of the
existing 350 connections. The detailed cost estimates provided in Appendix A for this
scenario include a breakdown of water distribution and wastewater collection system
costs by each individual area. The following table provides a summary of the water

distribution and wastewater collection system costs for the Kingsbridge MUD option.
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COST SUMMARY
WATER DISTRIBUTION &
WASTEWATER COLLECTION SYSTEMS

KINGSBRIDGE MUD OPTION

SERVICE | SERVICE SERVICE | TOTAL AREA|
AREA 1 AREA 2 AREA3 |OUR CORNER

WASTEWATER COLLECTION SYSTEM

Construction $2,237,015 $ 449260 $ 640,280 $ 3,326,555
Contingencies (15%) 335,550 67,390 96,040 498,980
Engineering (13%) 334,440 67,160 95,720 497,320
Administration (5%) 145,350 29,190 41,600 216,140
Total Cost $3,052,355 $ 613,000 $ 873,640 $ 4,538,995
WATER DISTRIBUTION SYSTEM
Construction $1,580,340 $ 322,130 $ 269,330 § 2,171,800
Contingencies (15%) 237,050 48,320 40,400 325,770
Engineering (13%) 236,260 48,160 40,260 324,680
Administration (5%) $ 102,680 $ 20930 $ 17,500 $ 141,110
Total Cost $2,156,330 $ 439,540 § 367,490 $ 2,963,360
TOTAL WATER DISTRIBUTION
& WASTEWATER COLLECTION $5,208,685 $ 1,052,540 $ 1,241,130 $ 7,502,355

Total construction cost for the water distribution and wastewater collection system to
serve the 350 existing connections in the planning area is $7,502,355. If phasing of the
overall water and sewer system is required to meet available funding sources, the three
service areas shown in the cost estimate provide a geographic breakdown for
implementation. Implementation of water and sewer service in areas one and two would

provide utility service to approximately 200 of the existing 350 connections.

B. Project Water Supply And Wastewater Treatment Plant Requirements - The
average daily water demand for the existing 350 connections is 138,000 gallons per day
(gpd) while the average daily wastewater flows is 115,000 gpd. The adjacent district,
Kingsbridge MUD currently has surplus wastewater capacity available and will have

water supply capacity available in the near term.
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Acquisition of capacity from Kingsbridge MUD is the recommended alternative for
several reasons. The capital recovery costs for the water supply and wastewater
treatment facilities are less than those available from North Mission Glen MUD and are
less than the costs to construct water supply and wastewater treatment facilities within
the planning area. Additionally, Four Corners will not have to apply for water supply
and wastewater discharge permits (a lengthy and unpredictable process) because
Kingsbridge MUD is currently operating under its own permits. The cost for operation
and maintenance of the water supply plant and wastewater treatment plant, sludge
disposal and permit renewals/reporting/testing is built into the rate structure to be

charged to the Four Corners Area.

The capital recovery costs and water/sewer rates provided by Kingsbridge MUD are
shown in the following table.

KINGSBRIDGE MUD OPTION
WATER SUPPLY AND
WASTEWATER TREATMENT COST

Wastewater Treatment (Capital Recovery Costs)

350 Single Family Connections $ 185,000
Contingencies (10%) 18,500
TOTAL WASTEWATER TREATMENT $ 203,500

Cost per connection $ 581
Woater Supply (Capital Recovery Costs)

350 Single Family Connections $ 359,300
Contingencies (10%) 35,930
TOTAL WATER SUPPLY $ 395,230

Cost per connection $ 1,129
TOTAL COST PER CONNECTION $ 1,711

C. Recommended System Requirements - The existing residences to be served within
the Four Corners Planning Area are distributed throughout the service area which
requires long runs of waterlines and sanitary sewer lines to provide service. Waterlines
operate under pressure and are typically installed at depths of 4-6 feet below natural
ground. The recommended Kingsbridge layout for the water distribution, shown in

Appendix A, provides for two points of connection to the Kingsbridge water supply
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system. This allows Four Corners a back up source of water in the event that one supply

connection 1s out of service.

Sanitary sewer lines operate under the influence of gravity and some of the lengths of
runs in the planning area would require sewers to be constructed at depths in excess of
20 feet to meet design criteria of the City of Houston and the TNRCC. Additionally,
construction of the sanitary sewer lines at shallower depths can reduce the cost of
construction and minimize the potential impacts of wet sand conditions. The
recommended Kingsbridge layout for the wastewater collection system makes use of two
lift stations and one pump station. The pump station, to be located in the vicinity of Old
Richmond Road will collect all wastewater flows from the Four Corners area and pump
them to the Kingsbridge MUD sanitary sewer system. The pump station can be sized to
accommodate some growth within the planning are but will initially sized with pumping
equipment necessary to serve the 350 connections. The system includes two lift stations,
one located on Boss-Gaston Road and the other on Old Richmond Road near Dora Lane,
are necessary to lift flows into the shallow gravity sanitary sewer thus eliminating the
need to construct deep trunk gravity sewers (>20 feet) along Old Richmond Road and

Boss-Gaston Road.

D. Operational Costs - With the acquisition of surplus water supply and wastewater
treatment capacity from Kingsbridge MUD, no operation and maintenance costs for the
water supply plant and wastewater treatment plant will be born directly by the Four
Corners area. The annual costs for the operation of the plant facilities is incorporated

into the rate structure for water and sewer service provided by Kingsbridge MUD.

The costs for operation and maintenance of the wastewater collection system, lift/pump
stations and the water distribution system will be the responsibility of the Four Corners
area. These costs can be assessed by the Four Corners Waster Supply Corporation or
similar entity on the customers within the planning area on a monthly basis by
incorporating the costs into the ultimate rate charges to the customers. These ultimate

rate charges would include the actual cost of service from Kingsbridge MUD in addition
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to a surcharge to cover operation, maintenance and administrative costs. Most utility
districts contract with an operations company to maintain their water and sewer facilities

using state licensed operating personnel.

Costs for operation and maintenance of wastewater collection systems and the water
distribution systems vary between different municipalities and utility districts within the
southeast Texas area. Larger, more complex systems require more intensive operator
involvement in day to day operations. However, the major mamtenance/operatlonal 1ssue
for proposed water and wastewater systems for the Four Corners area will be the
lift/pumping stations. Because the facilities involve mechanical and electrical equipment,
the potential for breakdown exists. Based upon reviews of operation and administration
costs for similar types of water distribution and wastewater collection systems in the
area, an annual budget amount of $50,000 to $100,000 could be expected for the Four
Corners area.

Projected water and sewer rates for the Four Corners area are $16/month for water and
$24/month for sewer. Total projected annual income from 350 connections is $168,000.
Utilizing the cost per connection presented in this report, the cost per connection for

water and sewer service for this project is $23,146.

Estimated Construction Cost 37,502,355

Kingsbridge 395,230 (water)

Capitol Recovery _ 203,500 (sewer)
TOTAL Project Cost 38,101,085
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TEXAS WATER DEVELOPMENT BOARD

William B. Madden, Chuirman Noé Ferndndez, Vice-Chairman

Elaine M. Barrén, M.D., Memnber Craig D. Pedersen Jack Hunt, Member

Chades L. Geren, Member Executive Adwiinistrator Wales H. Madden, Jr., Member
April 1, 1999

Mr. Ernest Abila, President
Four Corners Water-Sewer Supply Corporation
16308 Old Richmond Road
Sugar Land, Texas 77478

Re:  Review Comments for Draft Report Submitted by Four Corners Water-Sewer
Supply Corporation (Corporation), TWDB Contract No. 97-483-208

Dear Mr. Abila;

Staff members of the Texas Water Development Board have completed a review of the
draft report under TWDB Contract No. 97-483-206. As stated in the above referenced
contract, the Corporation will consider incorporating comments from the EXECUTIVE

- ADMINISTRATOR shown in Attachment 1 and other commentors on the draft final
report into a final report. The Corporation must include a copy of the EXECUTIVE
ADMINISTRATOR's comments in the final report.

The Board looks forward to receiving one (1) unbound camera-ready original and nine
(9) bound double-sided copies of the Final Report on this planning project. Please
contact Mr. Curtis Johnson, the Board's Contract Manager, at (512) 463-8060, if you
have any questions about the Board's comments.

Sincerely,

Office of Planning

cc:.  Ms. Marilynn Kindell, Fort Bend County Community Development
Mr. Joe Ezzell, Earth Tech
Mr. Curtis Johnson, TWDB

Our Mission
WTWj BQg,( l}ﬁf»‘s) N\RPFGM\DRAFT\QJ 83206 itr.d

.dac . . . . .
rauide le 1p. technical sevvices and fihiticral N2 nee to support planning, conservation, and responsible development of water for Texas.

P.O. Box 13231 » 1700 N. Congress Avenue * Austin, Texas 78711-3231
Telephone (312) 463-7847 + Telefax tS]Z) 475-2053 » 1-.800- RELAY TX ffar the hearing impaired)
URL Address: htep://www.cwdbostate.tx.us * E-Mail Address: info@twdb.state.tx.us
€ Prinred on Recycled Papera




ATTACHMENT 1
TEXAS WATER DEVELOPMENT BOARD

COMMENTS: FOUR CORNERS WATER-SEWER CORPORATION
Contract No. 97-483-206

Popuiation: The Texas Water Development Board does not prepare population
projections for specific unincorporated areas of a county. Consequently, we do not
have projections to compare with the population projections presented in the report.
However, the annual percentage increase that was used for projecting the study
area population was obtained from the Houston-Galveston Area Council of
Governments for Fort Bend County and is acceptable for facility planning. The
Board's projected annuai growth rate for Fort Bend County is higher that the growth
rate used for projecting the study area population through the year 2020.

Water Demands: Although the per capita water use estimate that is used to project
municipal water use is slightly higher than the per capita water use identified for
some of the cities near the study area, this per capita water use estimate is
acceptable for facility planning. The projected water and wastewater use for the
study area is acceptable for planning purposes.

The environmental information and baseline assessment information provided in the
draft engineering report entitied "PRELIMINARY ENVIRONMENTAL
ASSESSMENT", includes some basic background environmental and cultural
resource information and indicates those cultural resource management and
environmental issues that will likely come into play if a full environmental
assessment is done on whichever project is ultimately proposed




: TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, LP.
Well Number MW-03

01/17/94  07/13/94

HEAVY METALS (mgiL)

Arsenic
Barium
Cadmium

Chromium
Copper
Iron <0.100 <0.100

Lead
Manganese < 0.020 0.030
Mercury

Sefenium
Silver
Zing

** Bold items indicate an exceedance Page A-C-1




N TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION -~~~ e
Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

12/13/83  12114/83  06/28/85 12/12/85 07/18/86 01/25/87 03/26/87  0B/0S/E7 01/25/88  07/26/88

OTHER (mg/L)

Alkalinity 299.0 308.0 304.0

Anion-cation 10.9 86

Anion-cation i0.8 8.1

Bicarbcnate 365.0 308.0 371.0

Calcium 100.0 329 70.1

Carbonate 0.0 0.0 0.0

Chloride 142.0 137.0 62.0 38.0 95.0 77.0 61.0 45.0
Fluoride 0.2 0.2 0.2 02 02 0.3 03 0.3 0.4
Hardness {CaCO3) 312.0 334.0 344.0

Magnesium 156.0 18.4 17.9

Nitrate (N) 0.0 0.1 04 0.1 0.4 22 3.9 0.1 0.1
Phenolphthalein <0.0 <0.0 <0.0 <0.0 0.0 <0.0 <0.0
Potassium 2.2

Sodium 103.0 71.0

Total dissolved 587.0 803.0 500.0 386.0 552.0 558.0 560.0 498.0
Total organic carbon 4.0 6.0 7.0 5.0 1.0 3.0 5.8
Tota! organic carbon 1.0 3.0 6.0
Total organic carbon 4.0 3.0 59
Total organic carbon 4.0 3.0 58
Total organic carbon 4.0 8.0 7.0 5.0 25 3.0 5.9

** Bold items indicate an exceedance Page: A-A-2




TEXAS NATURAL RESOURCE CONSERVATION COMMISION
GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

01/04/80 07/05/89 03/23/90 07/10/90 01/30/91  07/10/91  01/06/92 07/30/92 01/13/93  07/01/93
OTHER {(mg/L)
Alkalinity 380.0 216.0 269 0
Anion-cation 114 76 111
Anion-cation 12.2 77 10.9
Bicarbonate 460.0 263.0 328.0
Calcium 104.0 56.0 112.0
Carbonate 0.0 0.0 0.0
Chloride 37.0 570 40.0 46.0 40.0 73.0 78.0 64.0 80.0 65.0
Fluoride 0.4 03 0.3 0.2
Hardness (CaCO3) 383.0 237.0 385.0
Magnesium 29.9 236 - 25.6 -
Nitrate (N) 0.1 0.5 0.7 0.3
Phenolphthaiein <0.0 <0.0 0.0 0.0
Potassium 2.6 1.6 1.7
Sodium 84.5 67.3 73.2
Total dissolved 445.0 507.0 517.0 584.0 693.0 870.0 588.0 495.0 623.0 489.0
Total organic carbon 29 33 4.3 23 4.7 36 1.7 25 2.0 2.8
Total organic carbon 31 31 43 24 1.9 36 2.3 2.0 2.1 20
Total organic carbon 3.0 29 4.2 22 23 3.2 1.8 1.9 1.9 15
Total organic carbon 31 29 4.3 2.5 1.8 33 1.4 1.8 1.8 18
Total organic carbon 3.0 341 4.3 2.4 27 34 1.8 2.0 2.0 2.1

——

" Bold tems indicate an exceedance Page: A-B-2




TEXAS NATURAL RESOURCE CONSERVATION COMMISION

GROUND-WATER SAMPLING INFORMATION

Analytical Results for Permit 1396 - Sprint Fort Bend County LF, L.P.
Well Number MW-03

01/17/54

07/13/94

OTHER (mg/L}

Alkalinity
Anion-cation
Anion-cation

Bicarbonate
Calcium
Carbonate

Chloride 71.0
Fluoride
Hardness (CaCO3)

71.0

Magnasium
Nitrate (N}
Phenclphthalein

Potassium
Sodium
Total dissolved 405.0

396.0

Total organic carbon 51
Total organic carbon 4.0
Total organic carbon 4.0

4.4
10.6
7.5

Total organic carbon 4.5
Total organic carbon 4.4

9.5
8.0

** Bold items indicate an exceedance

Page: A-C-2



10 05,98 MON 13:18 FAX 512 438 7452 TDE LAB MICROBIOLOGY £002

.
s,

T

Texas Department of Health

William R. Archer II1, M.D. 1100 West 45th Street Patti ]. Patterson, M.D., M.P H.
Commiissioner of Health Austin, Texas 78756-3199 Executive Deputy Commissioner
(512) 458-7111

hitp://www.tdh state tx.us

October 5, 1998

EPA
Aftention: Tom Poeton
Dallas, TX

Dear Mr. Poeton:

Attached Is the list of laboratories in the State of Texas certified to test for coliforms in
drinking water. Alf of these labs except for Edwards Aquifer Research and Data Center
are also certified to test for £ colf in drinking water. Four labs are certified to test for
fecal coliforms in drinking water.

Edwards Aquifer Research and Data Center

Houston Health and Human Services Depariment

New Braunfels Utilities

Texas Department of Health - Austin

In addition to the attached list is:
Texas Department of He alth
Bureau Of Laboratories
ATTN: Po Chang
Section Chief, Consumer Microbiology
1100 W. 48th Street
Austin, TX 78756
(512)458-7562

Sincerely,

g e

Alice Brenner, M.S.P.H.

A Equal Employment Opportunity Employer




16-33-98 MON 13:2G FAX 512 458 7452

TDHE LaB MICROBIOLOGY Qous

Water Labs Certified by the State of Texas
Located in the Dallas/Ft. Worth Area

Tarrant County Public Health Department
ATTN: Guy Dixan, Ph.D.
Lahoratory Manager
1800 University Drive
Fort Worth, TX 76107
(817)-871-7249
871-7245

City of Arflington
Pierce-Burch Water Treatmant Plant
ATTN: Star F. Birch
Laboratory Manager
1901 Lakewood Dr.
Atlington, TX 76013
(817)-457-7550

Dallas Water Utilities
East Side Water Treatment Plant
ATTN: Simson Mammen
Senior Chamist
405 Long Creek Road
Sunnyvale, TX 75182
{214)-670-0917

Dailas Water Utilities
Bachman Water Treatment Plant
ATTN: Laurence O. Robinson
Laboratory Supervisor
2605 Shorecrest
Dallas, TX 75235
(214)-670-8557

Dallas Water Utilities
Eim Fork Water Treatment Plant
ATTN: Gamaliel Guzrman
Laboratery Supervisor
1440 Whitlock Lane
Carroliton, TX 75006
{972)-389-6012

Qalias County
Park Cities Municipal Water District
ATTN: Bill White
General Manager
1811 Regal Row
Dallas, TX 78235
{214)-652-8639

Gariand Water | tilities Lab
Duck Creek Wastewater Plant
ATTN: Wesley Kucera
Laboratory Supervisor
750 Duck Creek Way
Sunnyvaie, TX 756182-9319
{972}-203-4309

Trinty River Authority
Northem Division
ATTN: Mary C, Henderson
Laboratory Supervisor
6500 W, Singleton Bivd.
Dalias, TX 75212
(972)-263-2251

North Texas Municipal Water District
ATTN: Michael Gooch
Laboratory Supervisor

P.O. Box 2408
Wylie, TX 75098
(972)-442-8405



10705,86 MON 13:20 FAX 512 488 7452

TDH LAB MICROBIOLOGY

R1ouy

Water Labs Certified by the State of Texas

4 -

e Public Health
partment
ATTN: Nancy Jennings
Laboratory Manager
P.O. Box 648%
Abilene, TX 796086489
{915)-692.5600

Brazeria County Heaith
Departinent Water Lab
ATTN: Mike Green
Labeoratory Supervisor
434 East Mulberry
Angleton, TX 77515
(409)-849-5711 X-1628

Brazos County Health
Department

ATTN: Bill Roaser
Laboratory Director

201 North Texas Avenue
Bryan, TX 77803-5317
{409)-361-4450

Corpus Christi-Nueces County
Public Health District
ATIN: Irma Rios
ratory Director
.. Box 9727
Corpus Christi, TX 78469
{512)-851.7214

El Paso City-County Health
District

ATTN: Joe Veale
Laboratory Director

1148 Airway Bivd.

ElPaso, TX 79925
(915)-543-353¢

543.3837

Tarrant County Public Health
C =artmant

ATTN: Guy Dixon, Ph.D,
Laboratory Manager

1800 University Drive

Fort Worth, TX 76107
(B17)-871-7249

871.7245

Greenville-Hunt County Health
Department
ATTN: Joe Liity
Laboratory Director
Lee Street
<hville, TX 75401
1e03)408-4140

Houston Health & Human
Services Department

ATTN: §. Vemn Juchau, Ph.D.,
MPH

Chief, Luboratory Services
1115 South Braeswood
Houston, TX 77030
(713).558-3471

Galveston County Health District
ATTN: Doug Simburger
Laboratory Director

P.O.Box 933

La Marque, TX 77568
{409;-938-7221 '

Lubbock City Health Department
ATTN: Tommy Camden
Laboratory Director

P.O. Box 2848

Lubbock, TX 79408.2548
(806)-767-2508

Laredo City Health Department
ATTN: Ricardo D. Martinez
Chief, Laboratory Services
P.0. Box 2337

Laredo, TX 78044
{956)-723-2051 X-259

Mtdland Health Department
ATTN: Celestino R, Garcia
Laboratory Director

3303 W. lllinois, Space 22
Midland, TX 79703
{915)-681-7613

Paris-Lamar County Health
Depattmeant

ATTN: Pauline McDonaild
Laboratery Director

P.O. Box 938

Parls, TX 75461
(303)-735-4561

Port Arthur City Health
Department

ATTN: Lloyd Haggard
Laboratory Director
431 Baaumont Ave,
Port Arthur, TX 77640
(409)-983-8830

San Antonia Metropolitan Health
District

ATTN: Anna C. Crowder
Laboratory Director

332 West Commerce

San Antonio, TX 78205
(210)-207-8747

South Texas Hospital
ATTN: Graciela R. Garza
Laboratery Director
P.0, Box 592

Harlingen, TX 78551
(210)-423-2420 X.288

Sweetwater-Nolan County Health
Department

ATTN: Kathy Rosson

Laboratory Director

P.O. Box 458

Swaatwater, TX 79556
(915)-235-5453

8mith County Public Health
District

ATTN: Bruce Anthony Stevans
Laboratory Director

P.O. Box 2039

Tyler, TX 75710-020%
(903)-535-0090

Waco-McLennan County Public
Health District

ATTN: Ruth E. Vaughan
Laboratory Director

225 West Waco Drive

Waco, TX 76707

(254).750.5471

Wichita Falls- Wichita County
Public Heailth District

ATTN: Paul G. Gwynn, Jr.
Laboratory Director

1700 Third Street

Wichita Falls, TX 76301
{817)-761-7873

Victoria County Health
Dapartmant

ATTN: Eloy Saldivar
l.ahoratory Manager
P.0.Box 2350
Victoria, TX 77902
(512)-578-6281 X-41



10-95/,88 MON 13:20 FAX 512 458 7452

Houston Health & Human
Sarvices Department
North Envirenmental Lab
ATTN: Larry Bagwill
boratory Supervisor
1828 Rankin Road
Houston, TX 77073
{281)-233-2563

Nova Biologicals, Inc.
ATTN: Paul J. Pearce, Ph.D.
Vice-Prasident, Laboratory
Director

1TT5 E. Loop 336, Suite 4
Conroe, TX 77303
{(409)-756-5333

Eastex Environmental Lab, Inc.
ATTN: Jody E. Jeansonne
Inorganic Lab Manager

P.O. Box 859

Coldspring, TX 77331
(409)-653-2249

North Water District Laboratory
Services, Inc.

ATTN: Steve Grychka
Laboratory Supervisor

9391 Grogan's Mill, Suite A-4
The Woodlands, TX 77380
(281)-363-8740

w4bTach Corperation
ATTN: Joyce Stevens
Manager

6819 Mayard
Houston, TX 77041
{713)-849-2872

Angelina & Neches River
Authority

ATTN: Beverly McGee
Laboratory Manager
P.O. Box 387

Lufkin, TX 75902-0387
(409)-632-7795

City of Arlington

Piarce-Burch Water Treatment
Plant

ATTN: Star F. Birch
Laboratory Manager

1901 Lakewood Dr.

Arlington, TX 76013
(817)-457-7550

City of Amarillo Environmentai
Lab

ATTN: David Reasoner
Laboratory Supervisor
P.Q.Box 1971

Amarilio, TX 79186
(806)-342-1549

City of Austin Water and
Wastewater Dept.
Water Quality Lab
ATTN: Maria R. Barrios
Laboratory Supervisor
3500 W, 38th Street
Austin, TX 78703
(512)-421-3777

Baytown Area Water Authorty
ATTN: Amando Martinez
Laboratory Supervisor

7425 Thompson Road
Baytown, TX 77521
(281)-42€-3517

Beaurnont Water Purification
Plant

ATTN: Ronnie L, Heiman
Laboratory Supervisor
P.O.Box 3827

Beaumont, TX 77704
(409)-838-3524

Preventlve Medicine Service
Environmental Health Section
ATTN: Major Chris Jenkins
Lahoratory Officer

William Beaumont A. my Medical
Center, Bldg. 118

El Paso, TX 799205001
{915)-568-7016

Borger Water Treatment Plant
ATTN: Paul Waterstraat
Utility Director

P.O. Box 5250

Borger, TX 79008-5250
(306)-273-.0965

Water Plant No. 1 Laboratory
ATTN: Isidoro Urbano, Jr.
Laboratory Suparvisor
P.0.Box 3270

Brownsville, TX 78520
(982)-982-8380

Lower Colorado River Authority
ATTN: Alicia Gill

Laboratory Manager

P.O. Box 220

Austin, TX 78767
(512)-356-6022

TDH LAP MICROBIOLOGY

doos

City of Corpus Christi

O.N. Stevens Water Treatment
Plant

ATTN: M.P, Sudhakaran
Laboratory Supervisor

P.0. Box 9277

Corpus Christi, TX 78469-3277
(512)-241-1171

Dallas Watar Utilities

East Side Water Treatment Plant
ATTN: Simson Mammen

Senior Chemist

405 Long Creek Road
Sunnyvale, TX 75182
(214)-670-0917

Dallas Water Utilities

Bachman Water Treatment Plant
ATTN: Laurenca O, Robinson
Laboratory Supervisor

26058 Shorecrast

Dallas, TX 75235

(214)-870-8587

Dallas Water Utilities

Elm Fork Water Treatment Plant
ATTN: Gamaliel Guzman
Laboratory Supaervisor

1440 Whitlock Lane

Carroliton, TX 75008
(972)-389-6012

Dallas County

Park Cities Municipal Water
District

ATTN: Bill White

General Manager

1811 Regal Row

Dallas, TX 75235
(214)-652-3639

Denton Municipal Laboratory
ATTN: Howard Martin
Director of Environmantal
Services

1160 Mayhill

Denton, TX 76208
(940)-383-T50%8

Edwards Aquifer Research and
Data Center

ATTN: Glenn Longley, Ph.D.
Laboratery Director

Freeman Bidg. Room 248

San Marcos, TX 76666-4616
{512)-245-2329%



10-75/98 MON 13:21 FAX 512 458 7452

City of Deer Park
Surface Water Treatment Plant
-~ ATTN: Bill Healer
“oratory Supervisor
). Box 700
veer Park, TX 77536
{281)=478-7255

Central Laboratory
ATTN: Paul Rivas
Laboratory Supervisor
P.O. Box 511

El Paso, TX 79961
{915)-594.5722

Fort Worth Water Department
Roili - Hills WTP

ATTN: Richard &. Talley
Laboratory Services Manhager
P.O. Box 870

Fort Worth, TX 76101-0870
(817)-572-3154

Guadalupe- Blance River
Authority

ATTN; Debbie Magin
Laboratory Director

P.O. Box 271

Saguin, TX 78156-0271
(379)-379-5822

land Water Utilities Lab
.. 4CK Creek Wastewater Plant
ATTN: Wesley Kucera
Laboratery Supervisor
750 Duck Creek Way
Sunnyvale, TX 75182-9319
(972)-203-4309

USA MEDDAC Preventive
Madicine Sarvice

ATTN: Dave Hagood
Laboratory Supervisor
Building 76022

Fort Hood, TX 76544-5063
(254)-288-1665

Trinity River Authority
Lake Livingston Project
ATTN: J. Michael Knight
Laboratory Supervisor
P.O. Box 360
Livingston, TX 77351
(409)-368-2282

Trinity River Authority
Northern Division
™ N: Mary C. Henderson
aratory Supervisor
J0 W. Singleton Blvd.
Dallas, TX 75212
{872)-263-2251

TDH LAB MICROBICLOGY

Harlingen Water Works System
ATTN: Richard Glick

Water Plant Superintendent
P.O.Box 1950

Haringen, TX 78551
(956)-430-8163

City of Huntsville - Parker Creek
WWP

ATTN: Dabra Daugette
Laboratoty Supervisor

8446 Ellisor Road

Huntsville, TX 77340
{409)-295-5957

City of Houston Clinton Dr.
Facility PUD

Water QC Branch

ATTN: Vera Smart
Laboratory Supervisor
2300 Federal Avenue
Houston, TX 77015
(713)-450-5117

Guadalupe Basin Natural
Resources Center

ATTHN: Scott Loveland
Laboratory Manager

125 Lehman Drive Suite 100
Kerrville, TX 78028-59303%
{830)-806.5445

City of Lewisvills Envirenmental
Services

ATTN: Richard Bruno
Laboratory Supervisor

P.O. Box 298002

Lewisville, TX 75028
(972)-219-3548

City of Laredo

Water Treatment Laboratory
ATTN; Gerardo Pinzon
Assistant Utility Director
P.0. Box 2950

Laredo, TX 73044
(956)-795-2620

795-2708

795-2700

Upper Lecn River Authority
ATTN: John L, Pavis
Laboratory Supervisar
P.O.Box 67

Comanche, TX 76442
(254)-879-2258

gl 006

City of Lubbock Water Treatment
Laboratory

ATTN: Tony Flores

Micro Lab Supervisor

P.O. Box 2000

Lubbock, TX 79457
(B06)-775-2614

City of McAllen Central
Laboratory

ATTN; Patrick Asogwa
Laboratory Supervisor
P.O.Box 220

McAllen, TX 78501
(956)-631-4421

New Braunfels Utilitias
ATTN: Tommy Thompson
Laboratory Directar

P.0. Box 31028%

New Braunfels, TX 78131
(830)-608-8907

€20-5098

Sabine River Autherity of Texas
Environmental Services Division
ATTN: Rick Masters

Laboratory Supervisor

801 O Road

Orange, TX 77632
(409)-746-2224

City of Odessa
Environmental Contrel
Laboratory

ATTN: Peggy Alien
Laboratory Supervisor
P.O. Box 4388

Odessa, TX 78760
(915)-335-462%

OMI - Pampa Water Treatment
Plant

ATTN: Glenn Turiey

Project Managar

P.O.Box 2332

Pampa, TX 79065
(806)-669-5830

Port Arthur Water Purification
Plant

ATTN: Alfreda Samuel

Water Quality Analyst

1401 19th Street

Port Arthur, TX 77840
(409)-983-3B46
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.City of Round Rock
ATTN: Kim Lutz
Environmental Supervisor
221 E. Main Street

wnd Rock, TX 78664
\12}:218.5555

City of San Angelo
Water Treatment Plant
Laboratory

ATTN: Ron Ruiz,
Laboratory Manager
1324 Metcalfe St.

San Angelo, TX 76903
{915)-657-4298

8an Antonio River Authority
ATTN: Mark Gonhzales

Chief, Environmental Services
P.O. Box 830027

San Antonio, TX 78283
(210)-227-1373

Water Quality Laboratory
San Antonioc Water System
ATTN: Donna Fossum
Laboratory Manager

3930 E. Houston

San Antonio, TX 78220
(210)-704.7350

““arman Utilities Laboratory
. TN: Nathan Whiddon

Laboratory Supervisor

P.0,.Box 1108

Sherman, TX 75091-1106

(903)-892-4545

Texarkana Water Utilities
Laboratory

ATTN: Phillip Neal

Water Production Manager
P.O. Box 2008

Texarkana, TX 75504
(903)-798-3800

City of Waco Utility Services
Laboratory

ATTN: Jertry McMillon

Water Quality Coordinator
P.0. Box 2570

Waco, TX 76702
(254)-751-8554 X-12

North Texas Municipal Water
District
ATTN: Michae! Gooch
Laboratory Suparvisor
= O, Box 2408

lie, TX 75098
{972)-442-5405

City of Wichita Falls

Jasper Water Treatment Plant
ATTN: Cheryl Routh
Supervisor

P.Q. Box 1431

Wichita Falls, TX 76307-1431
{817)-322-6638

El Paso Water Utilities
Jonathan Rogers Water
Treatment Plant

ATTN: Teresa Alcala
Laboratory Supervisor
P.O. Box 511

El Paso, TX 79961
(915)-594-5750

City of Denison Water Treatment
Plant

ATTN: Melva Palmer

Labaratory Suparvisor

4631 Randell Lake Road
Denison, TX 75020
(903)-464-4480

Environmental Health
Laboratories

ATTN: Dale Piechockj
Quality Assurancze Scientist
110 South Hill Street

South Bend, IN 46817
(219)-2334777

Bioenvironmental Engineering
Flight

ATTN: Capt. Carl Sepulveda
Laboratory Supervisor

£90 Mitchell Bivd.

Laughlin AFB, TX 78843
{830)-283-6806

TDH LAB MICROBIOLOGY



FURAS (IPA KT MENT OF I RALTH

Texas Department of Health

1100 West 49th Sureet
Austin. Texas 78756-3199
hetp: /A tdh.tate.tx. us

Laborataries Certified for Drinking Water Chemical Testing
July 31, 1998

Accu-Labs Research, Inc.
4663 Table Mountain Drive
Golden, CO 80403-1650
(303) 277-9514

American Analytical & Technical Services, Inc.
11950 Industriplex Blvd

Baton Rouge, LA 70809-5191

(504) 753-8650

Anacon, Inc.

730 FM 195%
Houston, TX 77034
(713) 922-7000

Ana-Lab Corporation
P.O. Box %000

Kilgore, TX 75663-9000
(903) 984-0551

City of Arlington Water Utilities Laboratory Services
1901 Lakewood Drive

Arlington, TX 76013

(817) 457-7550

Aqua Tech Environmental Laboratories, [nc.
1776 Marion-Waldo Rd

P.O. Box 436

Marion. OH 43301-0436

(800) 783-5991

Marion. OH facility

= e W TETE 2aQ TP

Aqua Tech Environmental Laboratories. Inc.
1776 Marion-Waldo Rd

P.0O. Box 436 -

Marion, OH 43301-0436

(800) 783-5991

Melmore, OH facility _

Barringer Laboratories, Inc.

15000 West 6th Avenue, Suite 300
Golden, CO 80401

(303) 277-1689

Continental Analytical Services, Inc.
1804 Glendale Road

Salina, KS 67401-6675

(8C0) 535-3076

EMSL Analytical, Inc.

3 Cooper Street

Westmont, NY 08108 -
(609) 858-4800

Environmental Health Laboratories
114 S, Hill Street

South Bend, IN 46617

(800) 332-4345

Environmental Physics, Inc.
2040 Savage Road
Charleston, SC 29414~
(803) 556-8171

1
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General Engineering Laboratodies, Inc.
2040 Savage Road

Charleston, SC 29414

(803) 556-8171

LNS Environmental Services, Inc.

903 North Bowser, Suite 230

Richardson, TX 75081

(214) 699-3772

(972)

Lower Colorado River Authority Laboratory
P.O. Box 220

Aastin, TX 78767-0220

(512)473-3322

QST Environmental

P.O. Box 1703

Gainesville, FL 32602-1703
(352) 332-3318

Recra LabNet - Chicago
2417 Bond Street

_University Park, IL 60466-3182
(708) 534-5200

Savannah Laboratories & Environmental Services,
Inc.-Savannah

5102 LaRoche Avenue

Savannah, GA 31404

(912) 3154-7858

Savannah Laboratories & Environmental Services,
Inc. - Tallahassee

2846 Industrial Plaza Drive

Tallahassee, FL 32301

(904) 878-3994

Southwes! Laboratory of Oklahoma, Inc.
1700 West Albany

Broken Arrow, Oklahoma 74012

(918) 251-2858

SVL Analytical, Inc.
One Government Gulch
Kellogg, ID 83837
(208) 784-1258

TETT AAT LTTIeM)

Texas Department of Health
Cavironmental Sciences Division
1100 West 49th Street

Austin, TX 78756

(512) 458-7587

*EPA certified

US. Army Center for Health Promotion and
Preventive Medicine

Building E-2100

Aberdeen Proving Ground, Marvland 21010

(410) 671-4465

A list of the spccific categories and analytes for
which a laboratory is certified may be abtained
from the individual laboratory or the Texas
Department of Health, (512) 458-7587.
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Four Corners Area
Water and Sewer Facilities

I. Project Planning Area

A. Project Location - The planning area for the Four Corners water and sanitary sewer
study encompasses approximately 1,775 acres of land located in north central Fort Bend
County, Texas. The planning area boundaries are generally defined by State Highway 6
on the east, McKaskle Road to the south, FM 1464 to the west and the southern
boundary of South Mission Glen MUD to the north. Major roadways within the
planning area include Richmond-Gaines Road which runs north-south through the area
and Boss Gaston/Old Richmond Road which traverses east to west across the north
central part of the planning area connecting State Highway 6 with FM 1464. Both roads
are two-lane asphalt roadways with open ditch drainage. The entire planning area is not
located within the corporate limits of any city, but lies wholly within the extra-territorial

jurisdiction of the City of Houston.

Much of the service area consists primarily of open pasture/range land with sparse tree
cover. Ground elevations within the area indicate that the overall slope of the area is
from north to south with elevations ranging from 85 feet to 95 feet mean sea level (1928
NGVD). Red Gully flows from north to south through the area and provides primary
outfall drainage. Smaller lateral channels convey flows to Oyster Creek (south of the

area) and to Red Gully itself.

B. Environmental Resources - The Colorado, Brazos, Trinity, Neches and Sabine
Rivers originate north of the Texas Coastal Plain. They flow southward through the plain
to the Gulf of Mexico. These rivers are pro-Pleistocene in age. Smaller creeks such as
the Oyster Creek and Jones Creek developed during the Pleistocene and parallel the
major waterways. Fort Bend County is located in the Western Gulf section of the Coastal

Plain,

Fort Bend County's location in the Western Gulf section of the Coastal Plain places it

within a subtropical belt. The modem climate is characterized by high humidity. The

Preliminary Engineering Report
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biggest factor controlling the regional climate is the Gulf of Mexico. Summers are hot
arid humid and winters are generally mild (Story, 1990). The mean annual temperature
of the area is 20 degrees centigrade with a mean average of rainfall of 46.1 inches.
Prevailing winds are south and southeast, except during the winter when fronts shift the
wind from the north. The modern climate is generally considered to be similar to the

climate that existed 5,000 years ago.

The flora and fauna or the project areas when first settled could include open land,
woodland and wetland habitats. The following are excerpt from a book by A. A. Parker
(1835).

"...list of the forest trees, shrubs, vines i.e. red, black, white, willow: post and live
oaks; pine, cedar, cottonwood, mulberry, hickory, ash elm cypress, box-wood,
elder, dogwood, walnut, pecan, moscheto-a species of locust, holly, haws,
hackberry, magnolia, chinquspin, wild peacan, suple jack, cane brake, palmetto,
various kinds of grapevines, creepers, rushes, Spanish-moss, prairie grass and a
great variety of flowers. ..

...Then there are bear, mexican hog, wild geese, rabbits and a great variety of

ducks..."
Wild herbaceous plants that were native to this area include bluestem, indiangrass,
croton. beggerwood. pokeweed. partridgepea, ragweed and fescue. Examples of native
hardwood trees would be oak, mulberry, sweetgum, pecan, hawthorn, dogwood,
persimmon, sumac, hichory, black walnut, maple and greenbrier.. Coniferous plants
included red cedar arid coast juniper. Shrubs included American beauty berry,
farkleberry. yaupon and possumhaw. Wetland plants such as smartweed, wild millet,
bulrushes, saltgrass and cattail are native to the area (U.S. Department of Agriculture,

1976).

This vegetative environment supported wildlife such as bear, rabbit, red fox, deer,
coyotes, racoon, opossum, muskrat, beaver, alligator, armadillo, squirrel, and skunk. A
wide variety of birds were present such as quail, dove, prairie chicken, song birds,
herons and kingfishers. The area was also a winter home for a number of migratory birds

such as geese, ducks, egrets, coots, etc. (U.S. Department of Agriculture, 1976).

Preliminary Engineering Report
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C. Areas Potential Wetlands - A preliminary wetlands investigation consisted of a
review of all available published data for the study area including topographic maps, a
National Wetlands Inventory map (draft), aerial photographs, infrared aerial
photographs, and soil information published in the Soil Survey of Fort Bend County,

Texas.

Based on this preliminary investigation, numerous waters of the United States, including
wetlands, and areas potentially containing waters of the United States, were identified
within the boundaries of the study area. Following this resource review, ground truthing
field activities were initiated for the purpose of further identifying waters of the United

States, including wetlands, located within the study area,

The field investigation aspect of this project involved the systematic evaluation of all
readily accessible undeveloped parcels of property. Several inaccessible parcels of land
were however not physically visited during this investigation. Additionally, based on the
review of the published resources during the initial phase of this investigation, urban
areas (developed residential, commercial, or industrial properties) were not investigated
for potential wetlands. Also, several areas which could be inferred as upland areas based
on the resource review were not physically visited during this investigation. Though
numerous parcels of undeveloped land were physically evaluated during this study, each
parcel was not investigated as thoroughly as would be the practice during a more

extensive wetlands determination or delineation activity.

This preliminary wetlands investigation (both the resource review and the field
investigation) resulted in the creation of an exhibit which details the waters of the United
States, including wetlands, which were identified within the boundaries of the study
area. A cursory evaluation of the soils, hydrology, and vegetation in most of the areas
visited during the field investigation phase of this project was conducted based on field
conditions or reviewed resources. For the purposes of this preliminary wetlands
investigation, the undeveloped parcels of property evaluated during this study were

categorized as follows:

Preliminary Engineerng Report
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» Upland areas or primarily upland areas. These areas were identified using both
the resource review and field investigation phases of this project.

» Wetland areas or potential wetland areas. These areas were identified using both
the resource review and field investigation phases of this project.

* Areas recently cleared which are developing wetland characteristics. These areas
were identified during the field investigation phase of this project. At least two
parcels of undeveloped property were observed to be recently cleared; these areas
were most likely cleared within the past 6 to 9 months. Each of these areas now
possess an undulating ground surface which is conducive for collecting and
trapping water. Wetland vegetation was observed to be growing in many of the
depressions created by the clearing activities. At present, two of the three
wetland criteria (e.g., hydrology and vegetation) were met in these areas. Without
appropriate intervention, wetlands may establish in these rather flat, poorly
drained areas. Further research would need to be conducted to determine whether
or not wetlands historically existed in these areas.

* Areas not physically visited. These areas include areas which were not walked
during the field investigation aspect of this study and which the resource review
of these areas was not definitive as to whether or not wetlands existed in these
areas. Based on the ground truthing activities which were conducted within the
study area, most of the areas not physically visited are most likely to contain
upland or primarily upland areas.

Overall, ground truthing was accomplished for the majority of the undeveloped parcels
of property located within the study area. Additionally, Keegans Bayou and Red Gully
are considered jurisdictional waters of the United States. Any activities impacting these
waters, such as outfalls, road crossings, etc., would need to be evaluated for potential
permitting requirements under Section 404 of the Clean Water Act and/or the Rivers and

Harbors Act of 1899.

D. Historical Background — The wide variety of native floral and faunal resources
supported an indigenous population in Fort Bend County. When Cabeza de Vaca, a
survivor of the Narvaez expedition to colonize southern Florida, was shipwrecked in
1528 on what has often been identified as Galveston Island (probably Oyster Bay
Peninsula), he was met by the native Americans of the area (Krieger, 1959). This group
of Native Americans was part of the Karankawa group that was probably made up to at

least five tribes (Aten. 1983). There were three other related native groups on the upper

Preliminary Engineering Report
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Texas coast at that time; the Akokisa who occupied the Galveston Bay area northward to
Conroe and east to approximately Beaumont; the Atakapa who occupied the area east of
Beaumont into western Louisiana; and the Bidai who occupied the territory north of the
Akokisa which included the Huntsville and Liberty areas (Aten, 1983). From the
ethnohistoric records as well as (lie archaeological information, the groups were hunting
and gathering peoples (Hester, 1980; Aten, 1983; Story, 1990). From ca. 3000 BC to AD
100, no important technological or social advances have been identified among the
Native American groups. From AD 100 to AD 800, ceramics were being used the bow
and arrow was introduced and there was some recognition of territorial boundaries
indicating social structure. From AD 800 until contact, there was refinement in ceramic

production and increased use of the bow and arrow.

At the time of contact, the sociopolitical structure of the groups would be classified as
tribes (Aten, 1983). During the warm seasons, they were dispersed in band sized groups.
They gathered into villages during the colder seasons with populations ranging from 400
to 500. Cabeza de Vaca's account of these groups was that they lived in a state of
starvation the year around even though they had access to all of the marine resources of
a coastal environment. Caleza de Vaca lived in this area for six years and became a
trader for the Native Americans, bartering sea shells and other coastal products for hides
and lithic resources from inland groups (Newcomb, 1961). The archaeological record
indicates that ceramics appeared with the Atakapa in 70 BC, with the Akokisa in AD
100, with the Karonkawa in AD 300 and with the Bidai in AD 500. The origin of this
ceramic technology would appear to be the Lower Mississippi Valley and was adopted

from east to west over time (Aten, 1983).

Some of the project areas in Fort Bend County were part of the original Stephen F.
Austin colony. Their location along the Brazos River was advantageous, as it was easily

navigated which gave ready access to the Gulf of Mexico.

Field survey indicates the highest potentia! prehistoric sites in this area are, (1) along the
banks of Keegans Bayou located behind the Kingbridge Development in the upper

northeast section of the area and, (2) the banks of two drainage channels, one in the
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northwestern section of the project area drains into Red Gully in the southwest section of
the project area. Keegans Bayou appears to have been rerouted to its present location and
the area has been extensively modified by new construction. Limited access to the banks
of the drainage channels prevented a complete walk-through survey of these areas for
potential prehistoric sites. However, limited observations during the field survey and the
aerial photographs indicate that the northwest drainage channel has been heavily
impacted by cultivation as well as construction since 1956. Visual observations indicate
that the banks of Red Gulch have been extensively modified from the southwestern point
adjacent to the landfill to the southern edge of the project area by landfill operations and
construction. Visual observations and the aerial photographs indicate that the banks of
the western extension of Red Gulch to the western boundary of the project area have

been impacted by cultivation.

The remaining houses that meet the age requirement for the National Register of Historic
Places were examined and only one could possibly qualify based on any of the other
requirements. This is the residence at 9427 Gaines Road, it could possibly qualify for the
National Register of Historic Places. Avoidance of this structure is recommended. There
was no evidence of any remains of preexisting historic structures on the rest of the
project area which has also been heavily impacted by cultivation and new construction

based on limited visual observations and the aerial photographs.

The archival research has indicated that there is a probability that the southern portion of
the Four Corners area was crossed by Santa Anna's army during the Texas Revolution.
There is however, little probability of finding significant archaeological deposits
associated with this event because the army marched rather quickly between the
previous night's campsite and Stafford's plantation. It might be possible to find isolated
artifacts, but nothing that would add to the better understanding of Texas History. It is
unlikely that any further archaeological studies would be required concerning this event.
However, if during construction of the proposed projects artifacts relating to this event

are found, an archaeologist should be contacted.
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E. Area’s Potential Endangered Species Habitats - As part of the environmental
investigation of the study area, the Texas Parks and Wildlife Department and the U.S.
Fish and Wildlife Service were contacted regarding the possible occurrence of

threatened or endangered species within the boundaries of the study area.

In correspondence dated September 30, 1998, the Texas Parks and Wildlife Department
(TPWD), Texas Biological Conservation Data System office, the TPWD Wildlife
Habitat Assessment Program, and the U.S. Fish and Wildlife Service (USFWS) were
officially contacted for a review of sensitive species (e.g., threatened or endangered

species) and natural communities which could potentially occur within the study area.

In correspondence dated October 6, 1998, the USFWS stated that a review of the U.S.
Fish and Wildlife Service files and your project information indicate that “no federally
listed or proposed threatened or endangered species are likely to occur at the project

site.”

In correspondence dated October 14, 1998, the TPWD Wildlife Habitat Assessment
Program stated that sensitive wildlife habitats that should incorporate planning
considerations within this study area include mature woodlands, riparian vegetation
associated with creek drainage, native grasslands, and wetlands. Development of project
alternative alignments should include considerations for sequentially avoiding,
minimizing or compensating losses of these sensitive habitats. Where possible, water
and wastewater lines should follow existing rights-of-way. Mitigation measures to offset
unavoidable losses to these habitats should be included in project planning. Such
measures may include provisions for tree and shrub plantings and for revegetation of
disturbed areas using native plant species.” Such ecological considerations would need

to be taken into account once project alternatives or options have been identified.

As of November 24, 1998, correspondence from the TPWD Texas Biological

Conservation Data System office has not been received. To date, information received
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by the USFWS and TPWD indicate that threatened and endangered species of plants and

animals are not considered to be a concern within the confines of the study area.

F. Extent Of Flood Plain In Area - As part of this investigation, the Federal
Emergency Management Agency (FEMA) National Flood Insurance Program Flood
Insurance Rate Maps (FIRMs) were evaluated for the study area. The FIRM panel 120 of
550, map number 48157C0120-H, dated September 30, 1992, and map number
48157C0120-], dated January 3, 1997, were reviewed for this project.

The northeastern-most corner of the study area boundary crosses the well defined
channel of Keegans Bayou at two locations. Keegans Bayou is designated as a “Zone
AE” area which consists of a special flood hazard area potentially inundated by a 100-
year flood. The 100-year flood is contained within the channel of Keegans Bayou in this
area according to the FIRMs reviewed during this investigation. Zone AE specifically
refers to areas of the 100-year flood in which base flood elevations have been

determined.

The southwestern-most corner of the study area is encompassed by a flood zone
associated with Red Gully, based on the FIRMs reviewed for this area. Red Gully
generally flows southeast and south within the boundaries of the study area and then
flows south/southeast into Oyster Creek. Oyster Creek flows into the Brazos River

which then flows into the Gulf of Mexico.

The area surrounding Red Gully is designated as a Zone AE. This area which consists of
a special flood hazard area that has a potential to be inundated by a 100-year flood,
floodway areas in Zone AE are also designated on the FIRMs. The Red Gully 100-year
flood zone is not contained within the channel similar to the well defined channel of

Keegans Bayou.

Additionally, a Zone X area is also located in the southwestern-most corner of the study
area. Zone X areas are defined as areas below the 500-year flood elevation and areas
within the 100-year flood area with average depths of less than one foot or with drainage
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areas less than one square mile, and/or areas protected by levees from the 100-year
flood. Specifically, Sweet City Acres, a small residential subdivision located along the
southern boundary of the study area, consists of an area protected from the 100-year
flood by a levee; this levee could however be subject to possible failure or overtopping

during larger floods.

Aside from the channel of Keegans Bayou, located in the northeastern corner of the
study area, and the area surrounding Red Gully, located in the southwestern corner of the

study area, no other flood zones were identified during the course of this study.

G. Growth Areas and Population Trends - 1990 Census data for this area of Fort
Bend County was obtained from the Houston-Galveston Area Council (HGAC) and used
to determine existing population estimates within the planning area. According to the
census data, in 1990 approximately 1,150 people resided within the planning area in 350
housing units which is equivalent to 3.3 persons per household. A recent field survey of
the planning area indicates that several older housing units appear to be uninhabited but
that new housing units have been constructed {(primarily in the Atanacia Martinez
subdivision) since the 1990 census. For this water and sewer study, the 1998 estimated
population for the planning area was held at 1,150 persons with approximately 350

existing housing units within the planning area.

The population of Fort Bend County grew at an average annual rate of just under ten
percent in the 1980°s and continued to grow at an average rate of just under six percent
during the 1990°s. The HGAC forecasts that the average annual growth rate within the
county will slow to less than three percent through the year 2020. Historically, the Four
Corners area has not observed population increases that mirrored the rest of Fort Bend
County. With the construction of water and sanitary sewer facilities within the Four
Corners area, population increases within the area are to be expected. For the purposes
of this planning study, average annual population increases of three percent (consistent
with the rest of Fort Bend County) were used for the Four Corners planning area. Based

upon this rate, the population of the Four Corners area is projected to increase from
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1,150 tn 1998 to 2,200 in the Year 2020. The following Table includes a summary of the

population information.

POPULATION PROJECTIONS

Census Tract 703,51 1990 1998 2020
Census Estimated Projected
Housing Units 350 350 670
Population 1,150 1,150 2,200
Occupants per Household | 3.3 33 33

H. Existing/Projected Water And Sewer Demands - Water and sanitary sewer
demands were developed using the estimated 1998 population of the area and the
projected growth through the Year 2020. Demands were based upon design values for
water and sewer utilized by the Texas Natural Resource Conservation Commission
(TNRCC). These design values are 120 gallons per capita day for average daily water
demand and 100 gallons per capita day for average daily wastewater demand. Peaking

factors for both water and sewer flows were used to estimate peak daily demands

Projected average daily water demand for the service area is estimated to increase from
138,000 gallons per day (gpd) in 1998 to 264,420 gpd in the Year 2020. Similarly,
average daily sewer flows are estimated to increase from 115,000 gpd in 1998 to
220,350 gpd in the Year 2020. For the purposes of this study, the water distribution and
wastewater collection systems were evaluated for the current demands within the area
and the projected demands in the Year 2020. In addition to the average daily demands,
peak hour water demands and design fire flows defined by the State Board of Insurance
are utilized in the water system design. Peak wastewater flows are developed for lift
station design.. The water and sewer demands calculated for the planning area are

presented in the following Table.
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WATER AND SEWER DEMAND PROJECTIONS

Existing Projected
1998 2020
WATER SYSTEM
Average Daily Demand (gallons)"" 138,000 264,420
Peaky Daily Demand (gpm)™ 240 460
Fire Flow (gpm) 500 500
SANITARY SEWER SYSTEM
Average Daily Demand (gallons)™’ 115,000 220,350
Peak Daily Demand (gallons)™ 460,000 881,410
(1) Based upon 120 gallons per capita day
(2) 2.5 x Average Daily Demand
(3)  Based upon 100 gallons per capita day
4) 4 x Average Daily Demand

Preliminary Engineerng Report
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II. Existing Facilities
A. Existing Private Wells And Septic Systems - The Four Corners area considered by
this study generally consists of low income residential housing including small single
family houses and mobile homes. Some light commercial developments are interspersed
within residential development in the area. Currently, no community water system exists
in the Four Corners area. Private water wells supply the limited domestic water to
residences in the area. Sanitary sewage treatment is accomplished by with septic fields
serving individual lots. The approximate locations of existing private water wells and

existing private septic systems are shown on the attached Figure.

III. Need for Project
A. Health and Satety - According to Fort Bend County Environmental Health
Department there have been approximately one hundred seventy (170) complaints by the
City of Sugar Land for septic systems in the project area over the past ten (10) years.

The locations of the complaints by street name are listed in the following Table.

Septic Tank Violation Complaints

STREET NUMBER OF COMPLAINTS
Adelfina 19
Aurora 8
Blake 1
Frank 16
Martinez 18
Old Richmond 13
Road

Paul 34
Sam 24
Second 17
Severo 8
Tomasa 12

Total 170

Currently operating on-site treatment systems are experiencing a high degree of failure
to properly treat the area population’s domestic waste. This condition can primarily be
attributed to the overloading of the existing systems. Higher household populations than

systems can handle and inadequate treatment system maintenance. The high number of
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complaints is evidence of the pressing need of the area to have wastewater collection
system in place to replace the stressed on-site treatment systems currently in use in the

area.

Engineering consultants and water/sewer operators for Municipal Utility Districts in the
area adjacent to the Four Corners planning area were contacted regarding available
chemical analyses of existing water supply wells. Information was provided for public
water supply wells in Fort Bend County MUD No. 2, Kingsbridge MUD, North Mission
Glen MUD and Fort Bend County MUD No. 41.

Based upon the information provided by the water system operators, water supply wells
within each of the four adjacent districts are within the regulatory maximum
contaminant levels for minerals, metals and volatile organic compounds. These
maximum contaminant levels are established by the Texas Natural Resource
Conservation Commission. Total hardness for water from several of the wells is
classified as moderate to hard. However, this is not uncommon for groundwater supplies

in the Gulf Coast area and does not pose problems for use as potable water supply.
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IV. Alternatives Considered
A. Description - Two concepts for water supply and wastewater treatment were
investigated as part of this study. One concept included the construction of a water
supply plant and wastewater treatment plant within the limits of the planning area
(referred to as the “On-site” option) which would provide services only for properties
within the planning area boundaries, The other concept involves the acquisition of
“surplus” capacity in water supply and wastewater treatment facilities within
neighboring municipal utility districts. Use of surplus capacity requires the Four Corners
area to construct only the water distribution and wastewater collection systems within
their area and these systems would then be “hooked up” to the adjacent water supply and
wastewater treatment plants. Only two adjacent districts, Kingsbridge MUD and North
Mission Glen MUD indicated that water and/or sewer capacity was currently available
or would be available in the near term (see Section 10 for summary of all district

contacts).

Appendices A, B, and C provide water distribution and wastewater collection system
layouts for the alternatives considered from Kingsbridge MUD, North Mission Glen
MUD, and On-site, respectively. Water distribution layouts are shown only for the On-
site option and connection to Kingsbridge MUD. North Mission Glen is currently
evaluating their water supply system and will not be able to assess their surplus water
capacity until completion of their study. Wastewater collection systems are shown for

all three options.

The wastewater collection schemes for the On-site, Kingsbridge MUD and North
Mission Glen MUD options are very similar with 12-inch gravity trunk sewer lines being
located on Richmond-Gaines Road and Boss-Gaston Road and 8-inch gravity sewer
lines being used throughout the residential areas. Three lift/pump stations are required to
provide service to the total planning area because of the size of the planning area, the
limitations on the depths of gravity sanitary sewer construction and the potential for
construction in wet sand conditions. Under the On-site scenario, one of the three

stations would be constructed at the site of the wastewater treatment plant facility.
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Under the Kingsbridge MUD and North Mission Glen MUD scenarios, the wastewater
from the Four Corners area will be collected into a single pump station to be located
adjacent to Old Richmond Road south of Boss-Gaston Road. From this pump station,
wastewater will be pumped via force main to an existing 12-inch gravity sanitary sewer
located at the intersection of Bissonnet Road and Richmond-Gaines Road (Kingsbridge
MUD scenario) or to the North Mission Glen MUD wastewater treatment plant located

on Keegans Bayou, north of the Four Corners area (North Misston Glen scenario).

For the On-site scenario, a wastewater treatment plant site is tentatively located along
Old Richmond Road near the southern limits of the planning area and discharges to Red
Gully. No specific tract of land has been identified at this time for the treatment plant
site. However, the southern portion of the planning area provides the most accessible

possibilities for outfall into Red Gully.

Water distribution system layouts for the on-site and Kingsbridge scenarios are very
stmilar with the use of 12-inch water mains along Richmond-Gaines and Boss-Gaston
Roads. Six-inch and eight-inch water lines are used throughout the rest of the system.
Under the Kingsbridge scenario, the Four Corners distribution system will connect to the
Kingsbridge water supply through an existing 12-inch water line located on Boss-Gaston
Road east of Richmond-Gaines Road and to an existing 12-water line located at the
intersection of Bissonnet and Richmond-Gaines. This layout will provide the Four

Corners area with two points of connection to the Kingsbridge water supply system.

The on-site water scenario shows the construction of a water supply plant near Old
Richmond Road south of Boss-Gaston Road. As with the on-site wastewater system
scenario, no specific tract of land has been identified for the water plant location.
However, the location shown on the layout in Appendix C is centrally located to the

entire planning area.

B. Design Criteria - Public water distribution and supply systems must be designed in

accordance with Texas WNatural Resource Conservation Commission (TNRCC)
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permanent rules, Chapter 290 (Water Hygiene). Sanitary sewer collection and treatment
systems must be designed in accordance with TNRCC permanent rules, Chapter 317
(Design Criteria for Sewage Systems). The Four Corners planning area lies within the
Extra-Territorial Jurisdiction of the City of Houston. In addition to the requirements of
TNRCC, water and sanitary sewer facilities must be designed in accordance with the
September 1996 “Design Manual for Wastewater Collection Systems, Water Lines,
Storm Drainage and Street Paving” issued by the City of Houston Department of Public
Works and Engineering. City of Houston design requirements are more stringent than
TNRCC with respect to certain design elements of water and wastewater systems.
Construction drawings for water and sanitary sewer facilities must be approved and

signed by the City of Houston prior to the initiation of construction.

C. Right-Of-Way Requirements - The proposed trunk water and sanitary sewer
facilities to serve the Four Comers area will be constructed along the major roadways of
Boss-Gaston/Old Richmond Road and Richmond-Gaines Road. Right-of-way widths
along these roadways vary in width from 50 to 70 feet. No additional right-of-way
acquisition would be anticipated. However, field visits have found evidence of gas,
electric and telephone utilities along both roadways. Exact locations of these facilities
will be necessary in final design and may dictate the location of the proposed water and
sewer facilities relative to the existing roadway/drainage and utilities. To provide for a
looped connection of the water system east of Richmond-Gaines Road, acquisition of a
water line easement along the east side of the Atanacia Martinez subdivision from Old

Richmond Road south to Dora Lane will be required.

Lift station and pump station sites have been preliminarily located along Boss-Gaston
Road and Richmond-Gaines Road as shown on the sanitary sewer system layout in the
Appendices. These locations include some flexibility in terms of their physical location
on each roadway but acquisition of each site will be necessary as each proposed station

1s included in the final design.
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The streets within the Atanacia Martinez subdivision inciude a combination of dedicated
street rights-of-way and easements for access to existing housing units in the
subdivision. Many of the east-west streets in the subdivision between Second Street and
Richmond-Gaines Road have dedicated right-of-way widths of 50-60 feet. Those
portions of the same streets located east of Second Street appear to exist only as access
easements. In order to construct public water and sanitary sewer facilities within the
access easements, granting of utility easements from the underlying property owner will
be necessary or the easements may be converted to public road nghts-of-way.
Conversion of the easements to right-of-way will require coordination with the property
owner and Fort Bend County to ensure that platting and roadway construction issues are

addressed.

D. Impacts on Construction - The Four Corners area is an area that is mostly
undeveloped, however rural homes are located throughout the area and some modern
residential developed is located in the northeast part. The Sprint Landfill is located near
the center. South and west of Red Gully the project lies in the Quaternary alluvial
deposits associated with the Brazos River floodplain. Sands and silts, along with clayey
soils are common in these alluvial deposits. Northeast of Red Gully the area is underlain
by clayey soils associated with the Beaumont Formation. The major impact on
construction will be the presence of a high groundwater level that may be encountered in
the southern part of the area. The nearest known fault is the Clodine Fault which crosses
FM 1464 about 1500 feet northwest of area. The Renn Scarp is located about 2000 feet
northeast of the site. These are the known active faults in the area and neither are known

to be within the Four Corners area.

Existing geotechnical reports relevant to the study area are summarized in the following

table.

Service Area | Generalized Soil Conditions Groundwater
Level Range
Four Corners Surface strata consisting of firm to very stifft | 8 to 15 feet
clays and generally underlain by very loose to
medium dense sands and silts
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E. Cost Estimates of Alternative Systems Costs - Construction cost estimates for the
alternative water and sewer systems evaluated in the study were broken down into two
Separate components. The first component included the construction costs for water
distribution and wastewater collection systems within the Four Corners planning area. The
configurations of these systems were dictated by the physical locations of water supply and
wastewater treatment in addition to regulatory requirements. The second component
involves the construction costs for the water supply plant and the wastewater treatment plant
which are based upon the cost of new facility construction or in the case of existing plant
availability, the capital recovery costs of the facilities already constructed. All construction
cost estimates are based upon current unit costs for projects similar to scope and size of

those evaluated in the study.

The Alternative System Cost Table provides a summary of the construction costs for the
water supply, wastewater treatment, water distribution and wastewater collection systems
alternatives. Detailed cost construction costs estimates for water distribution and wastewater

collection systems evaluated are included in the appendices of this report.

Preliminary Engineerng Report
Page 22 of 28




FOUR CORNERS WATER AND SEWER
ALTERNATIVE SYSTEM COSTS

N. Mission
Glen MUD
WASTEWATER COLLECTION
Construction $ 3,408,475
Contingencies(15%) 510,970
Engineering(13%) 509,270
- Administration(5%) 221,340

TOTAL WASTEWATER COLLECTION § 4,648,055

WATER DISTRIBUTION
Construction N/A
Contingencies(15%)
Engineering(13%)
Administration (5%)

TOTAL WATER DISTRIBUTION $ -

WASTEWATER TREATMENT
Construction
Engineering(13%)
Administration(5%)
Capital Recovery(350 Conn.) $ 423,500

WATER SUPPLY
Construction
Engineering(13%)
Administration{5%)

Capital Recovery(350 Conn.) N/A
TOTAL WATER SUPPLY AND

DISTRIBUTION N/A
TOTAL WASTEWATER TREATMENT

AND COLLECTION $ 5,071,555
GRAND TOTAL WATER & SEWER N/A

Preliminary Engineering Report

3

Kingsbridge
MUD

3,326,555
498,980
497,320
216,140

4,538,995

2,171,800
325,770
324,680
141,110

2,963,360

203,500

395,230

3,358,590

4,742,495

8,101,085

On-Site
3,176,075
476,410
474 820
208,370
4,333,675
2,093,960
314,090
313,050
136,060
2,857 160
345,000

44,850
19,490

1,397,250
181,640
78,940

4,514,990

4,743,015

9,258,005
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V. Proposed Project
A. Recommended Alternative - With the exception of the points of source connection
for water supply and wastewater treatment, there is very little difference in the overall
water and sewer system layouts for the three scenarios evaluated (On-site, Kingsbridge
MUD and North Mission Glen MUD). Due to the size of the planning area, pump
stations and lift stations are necessary for an efficient wastewater collection system for

each of the scenarios evaluated.

The recommended source of water supply and wastewater treatment as the Kingsbridge
MUD option. As shown in the water distribution system layouts and wastewater
collection system layouts in Appendix A, the Four Corners Planning Area was broken
down into three geographic service areas. These areas account for the majority of the
existing 350 connections. The detailed cost estimates provided in Appendix A for this
scenario include a breakdown of water distribution and wastewater collection system
costs by each individual area. The following table provides a summary of the water

distribution and wastewater collection system costs for the Kingsbridge MUD option.
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COST SUMMARY
WATER DISTRIBUTION &
WASTEWATER COLLECTION SYSTEMS

KINGSBRIDGE MUD OPTION

SERVICE | SERVICE SERVICE | TOTAL AREA|
AREA 1 AREA 2 AREA3 |OUR CORNER

WASTEWATER COLLECTION SYSTEM

Construction $2,237,015 $ 449260 $ 640,280 $ 3,326,555
Contingencies (15%) 335,550 67,390 96,040 498,980
Engineering (13%) 334,440 67,160 95,720 497,320
Administration (5%) 145,350 29,190 41,600 216,140
Total Cost $3,052,355 $ 613,000 $ 873,640 $ 4,538,995
WATER DISTRIBUTION SYSTEM
Construction $1,580,340 $ 322,130 $ 269,330 § 2,171,800
Contingencies (15%) 237,050 48,320 40,400 325,770
Engineering (13%) 236,260 48,160 40,260 324,680
Administration (5%) $ 102,680 $ 20930 $ 17,500 $ 141,110
Total Cost $2,156,330 $ 439,540 § 367,490 $ 2,963,360
TOTAL WATER DISTRIBUTION
& WASTEWATER COLLECTION $5,208,685 $ 1,052,540 $ 1,241,130 $ 7,502,355

Total construction cost for the water distribution and wastewater collection system to
serve the 350 existing connections in the planning area is $7,502,355. If phasing of the
overall water and sewer system is required to meet available funding sources, the three
service areas shown in the cost estimate provide a geographic breakdown for
implementation. Implementation of water and sewer service in areas one and two would

provide utility service to approximately 200 of the existing 350 connections.

B. Project Water Supply And Wastewater Treatment Plant Requirements - The
average daily water demand for the existing 350 connections is 138,000 gallons per day
(gpd) while the average daily wastewater flows is 115,000 gpd. The adjacent district,
Kingsbridge MUD currently has surplus wastewater capacity available and will have

water supply capacity available in the near term.
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Acquisition of capacity from Kingsbridge MUD is the recommended alternative for
several reasons. The capital recovery costs for the water supply and wastewater
treatment facilities are less than those available from North Mission Glen MUD and are
less than the costs to construct water supply and wastewater treatment facilities within
the planning area. Additionally, Four Corners will not have to apply for water supply
and wastewater discharge permits (a lengthy and unpredictable process) because
Kingsbridge MUD is currently operating under its own permits. The cost for operation
and maintenance of the water supply plant and wastewater treatment plant, sludge
disposal and permit renewals/reporting/testing is built into the rate structure to be

charged to the Four Corners Area.

The capital recovery costs and water/sewer rates provided by Kingsbridge MUD are
shown in the following table.

KINGSBRIDGE MUD OPTION
WATER SUPPLY AND
WASTEWATER TREATMENT COST

Wastewater Treatment (Capital Recovery Costs)

350 Single Family Connections $ 185,000
Contingencies (10%) 18,500
TOTAL WASTEWATER TREATMENT $ 203,500

Cost per connection $ 581
Woater Supply (Capital Recovery Costs)

350 Single Family Connections $ 359,300
Contingencies (10%) 35,930
TOTAL WATER SUPPLY $ 395,230

Cost per connection $ 1,129
TOTAL COST PER CONNECTION $ 1,711

C. Recommended System Requirements - The existing residences to be served within
the Four Corners Planning Area are distributed throughout the service area which
requires long runs of waterlines and sanitary sewer lines to provide service. Waterlines
operate under pressure and are typically installed at depths of 4-6 feet below natural
ground. The recommended Kingsbridge layout for the water distribution, shown in

Appendix A, provides for two points of connection to the Kingsbridge water supply

Preliminary Engineerng Report
Page 26 of 28




system. This allows Four Corners a back up source of water in the event that one supply

connection 1s out of service.

Sanitary sewer lines operate under the influence of gravity and some of the lengths of
runs in the planning area would require sewers to be constructed at depths in excess of
20 feet to meet design criteria of the City of Houston and the TNRCC. Additionally,
construction of the sanitary sewer lines at shallower depths can reduce the cost of
construction and minimize the potential impacts of wet sand conditions. The
recommended Kingsbridge layout for the wastewater collection system makes use of two
lift stations and one pump station. The pump station, to be located in the vicinity of Old
Richmond Road will collect all wastewater flows from the Four Corners area and pump
them to the Kingsbridge MUD sanitary sewer system. The pump station can be sized to
accommodate some growth within the planning are but will initially sized with pumping
equipment necessary to serve the 350 connections. The system includes two lift stations,
one located on Boss-Gaston Road and the other on Old Richmond Road near Dora Lane,
are necessary to lift flows into the shallow gravity sanitary sewer thus eliminating the
need to construct deep trunk gravity sewers (>20 feet) along Old Richmond Road and

Boss-Gaston Road.

D. Operational Costs - With the acquisition of surplus water supply and wastewater
treatment capacity from Kingsbridge MUD, no operation and maintenance costs for the
water supply plant and wastewater treatment plant will be born directly by the Four
Corners area. The annual costs for the operation of the plant facilities is incorporated

into the rate structure for water and sewer service provided by Kingsbridge MUD.

The costs for operation and maintenance of the wastewater collection system, lift/pump
stations and the water distribution system will be the responsibility of the Four Corners
area. These costs can be assessed by the Four Corners Waster Supply Corporation or
similar entity on the customers within the planning area on a monthly basis by
incorporating the costs into the ultimate rate charges to the customers. These ultimate

rate charges would include the actual cost of service from Kingsbridge MUD in addition
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to a surcharge to cover operation, maintenance and administrative costs. Most utility
districts contract with an operations company to maintain their water and sewer facilities

using state licensed operating personnel.

Costs for operation and maintenance of wastewater collection systems and the water
distribution systems vary between different municipalities and utility districts within the
southeast Texas area. Larger, more complex systems require more intensive operator
involvement in day to day operations. However, the major mamtenance/operatlonal 1ssue
for proposed water and wastewater systems for the Four Corners area will be the
lift/pumping stations. Because the facilities involve mechanical and electrical equipment,
the potential for breakdown exists. Based upon reviews of operation and administration
costs for similar types of water distribution and wastewater collection systems in the
area, an annual budget amount of $50,000 to $100,000 could be expected for the Four
Corners area.

Projected water and sewer rates for the Four Corners area are $16/month for water and
$24/month for sewer. Total projected annual income from 350 connections is $168,000.
Utilizing the cost per connection presented in this report, the cost per connection for

water and sewer service for this project is $23,146.

Estimated Construction Cost 37,502,355

Kingsbridge 395,230 (water)

Capitol Recovery _ 203,500 (sewer)
TOTAL Project Cost 38,101,085
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TEXAS WATER DEVELOPMENT BOARD

William B. Madden, Chuirman Noé Ferndndez, Vice-Chairman

Elaine M. Barrén, M.D., Memnber Craig D. Pedersen Jack Hunt, Member

Chades L. Geren, Member Executive Adwiinistrator Wales H. Madden, Jr., Member
April 1, 1999

Mr. Ernest Abila, President
Four Corners Water-Sewer Supply Corporation
16308 Old Richmond Road
Sugar Land, Texas 77478

Re:  Review Comments for Draft Report Submitted by Four Corners Water-Sewer
Supply Corporation (Corporation), TWDB Contract No. 97-483-208

Dear Mr. Abila;

Staff members of the Texas Water Development Board have completed a review of the
draft report under TWDB Contract No. 97-483-206. As stated in the above referenced
contract, the Corporation will consider incorporating comments from the EXECUTIVE

- ADMINISTRATOR shown in Attachment 1 and other commentors on the draft final
report into a final report. The Corporation must include a copy of the EXECUTIVE
ADMINISTRATOR's comments in the final report.

The Board looks forward to receiving one (1) unbound camera-ready original and nine
(9) bound double-sided copies of the Final Report on this planning project. Please
contact Mr. Curtis Johnson, the Board's Contract Manager, at (512) 463-8060, if you
have any questions about the Board's comments.

Sincerely,

Office of Planning

cc:.  Ms. Marilynn Kindell, Fort Bend County Community Development
Mr. Joe Ezzell, Earth Tech
Mr. Curtis Johnson, TWDB

Our Mission
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.dac . . . . .
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P.O. Box 13231 » 1700 N. Congress Avenue * Austin, Texas 78711-3231
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URL Address: htep://www.cwdbostate.tx.us * E-Mail Address: info@twdb.state.tx.us
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ATTACHMENT 1
TEXAS WATER DEVELOPMENT BOARD

COMMENTS: FOUR CORNERS WATER-SEWER CORPORATION
Contract No. 97-483-206

Popuiation: The Texas Water Development Board does not prepare population
projections for specific unincorporated areas of a county. Consequently, we do not
have projections to compare with the population projections presented in the report.
However, the annual percentage increase that was used for projecting the study
area population was obtained from the Houston-Galveston Area Council of
Governments for Fort Bend County and is acceptable for facility planning. The
Board's projected annuai growth rate for Fort Bend County is higher that the growth
rate used for projecting the study area population through the year 2020.

Water Demands: Although the per capita water use estimate that is used to project
municipal water use is slightly higher than the per capita water use identified for
some of the cities near the study area, this per capita water use estimate is
acceptable for facility planning. The projected water and wastewater use for the
study area is acceptable for planning purposes.

The environmental information and baseline assessment information provided in the
draft engineering report entitied "PRELIMINARY ENVIRONMENTAL
ASSESSMENT", includes some basic background environmental and cultural
resource information and indicates those cultural resource management and
environmental issues that will likely come into play if a full environmental
assessment is done on whichever project is ultimately proposed




