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PART I SUPPLEMENTAL TECHNICAL REPORT

The Haskell Transfer Station is proposed for a Type V Registration Facility located in Haskell
County, Texas. It will be located at the landfill, which is owned and operated by the City of
Haskell, which lies approximately 3.8 miles East of the city. This will provide transfer
operations for the City of Haskell, Haskell County, and infrequently, the surrounding counties.

The proposed transfer station will be inside the currently permitted property boundary and
may utilize the undeveloped southern portion of the property. A gatehouse, scales, and
earthmoving equipment are already staged on the permitted area.

The overall property consists of gently undulating grasslands with no canopy cover or woody
vegetation. The property generally slopes to the north towards Red Creek located in the
northernmost portion of the property. The permit boundary has been formed to avoid the
creek and FEMA designated floodplain.

The City of Haskell has owned the property for over 30 years; therefore, no transactions will
need to take place to expand the landfill permit boundary.

SECTION 1.0 INTRODUCTION

The City of Haskell proposes to develop and operate a Type V. Municipal Solid Waste (MSW) Transfer
Station on the existing landfill site and on an adjacent 58.71 acres of land located in Haskell County,
Texas. This transfer station will be located approximately 4 miles East of Haskell on US Highway 380
Drawing I/1l-1 — Site Location Map. The transfer station will provide service for residences, businesses,
and industries in the Haskell area. In addition, the transfer station will accept waste from municipal,
private, and public haulers from surrounding communities and counties. The transfer station will accept
municipal solid waste, and special wastes as authorized by the Texas Commission on Environmental
Quality (TCEQ) and as defined in Section 2.2.2. Parts I/Il of this permit application have been prepared
consistent with 30 TAC §330.59 and §330.61. In accordance with 30 TAC §330.57(c)(2), Parts I and Il
have been combined. Section 2, General Information, presents an overview of the project and a
detailed transfer station description as well as the types of waste that will be accepted at the transfer
station. The remaining portions of Parts I/l of this application present information on specific existing
conditions on and around the site and matters of the entities involved in the application process.
Drawings referenced throughout this document are provided at the end of Parts | and .
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SECTION 2.0 GENERAL INFORMATION

2.1 Project Overview

The City of Haskell is currently operating under Texas Commission on Environmental Quality (TCEQ)
rules a Type 1AE and Type IVAE landfill. The City will be closing the Type IAE and Type IV AE landfill as
the current capacity is expended. The City is proposing to add a registration for a transfer station to
the existing MSW landfill #1604B and on land that the City owns adjacent to the South of the existing
landfill. The surface waters in the area are a known source for a high saline contribution to the waters
of the State. The elevation of the transfer station is 1482 above MSL to 1490 above MSL. The city of
Haskell has a population of approximately 3,195. This is below the requirement in 330.9 (b) (1) a
municipality with a population of less than 50,000; Latitude and longitude is 33.173296 and -99.645219
degrees.

2.1 Properties and Characteristics of Waste (330.61 b)

The City of Haskell’s Type V transfer station shall receive waste from the following sources:
residential, commercial, sludges from municipal wastewater treatment plants that do not
contain free liquids, Class Il Industrial wastes, compost feedstocks, and special wastes as
authorized by the TCEQ, waste consistent with brush, construction or demolition waste, and
rubbish.

Special wastes as authorized by the TCEQ and industrial solid wastes if any, consistent with
brush, construction, or demolition waste, and rubbish will be accepted .

Special wastes that are soils contaminated by petroleum products, crude oils, or chemicals in
concentration greater than 1,600 milligrams per kilogram total petroleum hydrocarbons or
contaminated by constituents of concern that exceed concentrations listed in §335.521(a)(1),
will not be accepted. The City of Haskell’s Municipal Solid Waste Type V transfer station will
not receive regulated hazardous wastes.

Special wastes and industrial solid wastes if any, consistent with brush, construction or
demolition waste, and rubbish will be accepted at the Type V transfer station.

Typically, all refuse received will be transported off-site within 48 hours with the exception of
holidays and weekends. During holidays and/or weekends, the refuse may be temporarily
stored at the site not to exceed a time period of 72 hours. All waste will be transported to an
authorized landfill facility. Initially the City of Abilene landfill will be utilized. Sorted non-
putrescible recyclable materials will be stored in containers on-site until recycled.

The refuse may be temporarily stored at the site, on the tipping floor, for a time period not to
exceed 48 hours, except holidays and weekends. If stored, the municipal solid waste will be in
the processing building or in a securely covered transfer trailer located within the building or
parked in the designated parking area outside the building, so as not to attract vectors, cause
odors around the storage area, or be susceptible to wet weather.
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The City of Haskell Municipal Solid Waste Type V transfer station may not receive regulated
hazardous waste.

The following parameter limitations are in effect at this site:

Jacob Martin LLC

Regulated Hazardous Waste other than from Conditionally Exempt Small
Quantity Generators (CESQG) may not be accepted. Municipal hazardous waste
from a CESQG may be accepted; provided the generator provides a certification
that it generates no more than 220 pounds of hazardous waste per calendar
month. The presence or characteristic of any material meeting the definition of
a regulated hazardous waste is a limiting parameter for waste disposal or
processing.

Polychlorinated Biphenyls (PCBs) wastes, as defined under 40 Code of Federal
Regulations (CFR), Part 761, is a limiting parameter for waste disposal or
processing.

Special wastes that are soils contaminated by petroleum products, crude oils, or
chemicals in concentrations greater than 1,500 milligram per kilogram total
petroleum hydrocarbons or contaminated by constituents of concern that
exceed concentrations listed in Table 1, § 335.521(a)(1) limiting parameter for
waste disposal or processing.

The presence of radioactive materials [30 TAC Chapter 336], except as
authorized in Chapter 336 or that are subject to an exemption of the
Department of State Health Services, is a limiting parameter for waste disposal
or processing. [30 TAC §330.15(e)(9)]

Lead acid storage batteries will not be intentionally or knowingly accepted for
disposal.

Do-it-Yourself (DIY) used motor vehicle oil will be intentionally or knowingly
accepted for disposal as a limiting parameter for waste disposal or processing.

Used-oil filters from internal combustion engines will not be intentionally or
knowingly accepted for disposal limiting parameter for waste disposal or
processing.

Whole used or scrap tires will not be accepted for disposal or disposed as a
limiting parameter for waste disposal or processing.

Items containing chlorinated fluorocarbons (CFCs), such as refrigerators,
freezers, and air conditioners, will only be accepted at the site if the generator or
transporter provides written certification that the CFC has been evacuated from
the unit and that it was not knowingly allowed to escape into the atmosphere
limiting parameter for waste disposal or processing.

11-5 CITY OF HASKELL TRANSFER STATION

PART Il Revision: Submitted 8/02/2021



e Liquid waste (any waste material that is determined to contain "free liquids" as
deemed by EPA Method 9095 (Paint Filter Test), as described in "Test Methods
for Evaluating Solid Wastes, Physical chemical Methods" (EPA Publication
Number SW-846)) is a limiting parameter for waste disposal or processing.

These will not be disposed of unless it is:
= Bulk or non-containerized liquid waste that is:
« household waste other than septic waste; or
= Contained liquid waste; and

« the container is a small container similar in size to that
normally found in household waste;

« the container is designated to hold liquids for use other than
storage; or the waste is a household waste.

e Regulated Asbestos Containing Materials will not be disposed as a limiting
parameter for waste disposal or processing.

e Industrial Class 1 Waste will not be disposed as a limiting parameter for waste
disposal or processing.

See also Part IV Site Operating Plan and Part Il Site Development Plan.

2.2 Waste Volume Projections

The City of Haskell transfer station will serve individuals, businesses, and communities in
Haskell County and surrounding Texas counties. 2010 Census data shows the population of
Haskell County as 5,899. There is one access gate. General duty collection truck as well as
private vehicles bring material through the gate to the transfer station. The waste collected is
generally household and commercial waste including putrescible material, packaging material,
and general city trash as defined in 30 TAC § 330.3 (27), (56) and (64).

Based on population, the maximum annual waste acceptance rate at the City of Haskell’s
Municipal Solid Waste Transfer Station for the next five years is estimated as follows:

Year Estimated Maximum Annual Waste Acceptance Rate
1 10,400 tons
2 10,400 tons
3 10,400 tons
4 10,400 tons
5 10,400 tons
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Based on the former used of a (20 tons/day (IAE) + 20 tons/day (IVAE)) x 260 working days/year = 10,400
tons/year

SECTION 3.0 EXISTING CONDITIONS SUMMARY (30 TAC § 330.61 (a)

3.1 Existing Conditions

The Haskell Transfer Station is proposed as a Type V Municipal Solid Waste Transfer Station
Facility located in Haskell County, Texas. The site is in northwest-central Texas within the
province known as the Abilene Haskell Rolling Plains. The site is situated near a basin divide
between two tributaries of Red Creek located to the North and South. The 160 acre property
owned by the City of Haskell currently contains the 1604B landfill. The northern section of the
160 acre site is undeveloped and acts as mitigation to flooding. There are no issues associated
with 330.61 (h) — (0). These items are separately addressed in the remainder of this document.

The existing landfill is currently operational with the existing waste footprint nearing total
capacity and preparing for closure.

SECTION 4.0 MAPS (30 TAC §330.59 (c)

Attached general county map with a one-half inch to one mile scale and a TXDOT county map series at a
scale of 1: 72,224. See Attachment 1/10 general county map. And Attachment 1/9 TXDOT county map.

SECTION 5.0 LANDOWNERS’ MAP AND LIST
1. |CHARLES BURNETT 2. |CARL AND DARLENE HOPKINS| 3. [BRUCE KING, ROCK KING
AND VERNON DAV
6400 US HWY 380E 1904 N. 1ST ST.
121 NE JOHNSON AVE.
HASKELL TX 79521 HASKELL TX 79521
BURLESON TX 76028
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4. [MICHAEL HARTIN

5330 ODNEAL RD.

KRUM TX 76249

5. |BRADELY A SEAY HERITAGE
TRUST

P.0. BOX 429

SANTO, TX 76472

FLAT TOP EIGHT RANCHES

PO BOX 1616

ALBANY TX 76430

7. |STEVEN L., STEVEN W.,
CATHERINE, AND NINA
WILHITE

824 OVER RIDGE DR.

GRAND PRAIRIE TX 75052

Mineral Interests

Interest Owner
[from whom inherited]

Who Manages/Signs

San Lorelle, Inc

Lorelle Bailey > Sandra Bailey
Wilgus

David Wilgus, Pres.
P.O. Box 225629

Dallas, TX 75222-5629

Mary Jane Young, LLC

Lee A. Brownfield

Mary Jane Young, LLC, Manager
PO Box 90175

San Antonio, TX 78209

Linda Lee Sacra

Lee A. Brownfield

Linda Lee Sacra
PO Box 1732

Roswell, NM 88202

Pamela Jane Crowe

Leta Jane Shirley

Pamela Jane Crowe
P.O. Box 278

Buckholts, TX 76518
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Nancy Jane Clark

Leta Jane Shirley

Nancy Jane Clark
PO Box 445

McKenna, WA 98558

Liza Jane Morell

Leta Jane Shirley

Liza Jane Morell
5002 Wedgefield Rd

Granbury, TX 76049

John Brownfield Shirley

Leta Jane Shirley

John Brownfield Shirley
117 Idle Creek Trail

Abilene, TX 79602

Jerry Bailey Family, LLC Laurine
Bailey > BHK Partnership

Jerry G. Bailey, Manager
1713 28th St

Lubbock, TX 79411

D M Minerals, LLC

Laurine Bailey/ Joe Ann Hardey >
BHK Partnerhsip

1. Becky Hardey
2. Lon Hardey

D M Minerals, LLC
Becky Hardey, Designated Manager
15995 Indian Rd.

La Conner, WA. 98257

Jay Anthony Hardey

Laurine Bailey/ Joe Ann Hardey >
BHK Partnerhsip

Jay Anthony Hardey
435 Emerald Way

Weatherford Texas 76085

Grant Hardey

Joe Ann Hardey

Joseph Grant Hardey
435 Emerald Way

Weatherford, TX 76085

Garrett Hardey

Joe Ann Hardey

James Garrett Hardey
435 Emerald Way

Weatherford Texas 76085

Grayson Hardey

Jay Grayson Hardey
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Joe Ann Hardey

435 Emerald Way

Weatherford, TX 76085

Amanda Grace Hardey

Joe Ann Hardey

Amanda Grace Hardey
435 Emerald Way

Weatherford, TX 76085

Brownfield Whitewood, LLC
Anna Lisa deBoisblanc
Barton David de Boisblanc

Laurine Bailey/Laura Lou Karlen

Anna Lisa de Boisblanc & Barton
David de Boisblanc

Managers
400 North Ervay #518

Dallas, TX 75201

B. Walton Allen Investments,
Ltd.

R.W. Allen > Bobbie W. Allen

B. Walton Allen Investments, Ltd.

c/o B.W. Allen Management
Services, LLC, Sharon Bibeau,
Secretary/Treasurer

113 Copperleaf Road,

Lakeway, Texas 78734

Kenneth Allen Davis

Ettadell Smith

Kenneth Allen Davis
3850 Whitehall Dr.

Dallas, TX 75229

Smith Mineral Interest LLC

Ettadell Smith

Joe D. Smith, Manager
2908 CR 6475

Neodosha, KS 66757

Wingerd Family Farms, LLC

Marion Woodruff / LM Wingerd
Trust

Lou Anne Jameson, President
PO Box 10

Matador, TX 79244

Donald Ray Copeland, LLC

Donald Ray Copeland, Manger

203 Tanglewood

Jacob Martin LLC
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[Lenore Copeland & Lal
Copeland Estate Trust]

Athens, TX 75751

Gary Michael Copeland

[Lenore Copeland & Lal
Copeland Estate Trust]

Gary Michael Copeland
4549 Titus Circle,

Plano, TX 75024

Angeline C. Eddleman, LLC

[Lenore Copeland & Lal
Copeland Estate Trust]

Angeline C. Eddleman LLC
Angeline C. Eddleman, Manager
3333 Allen Parkway Unit 3003

Houston, TX 77019

Stephen Lynn Brownfield

Stephen Lynn Brownfield
P. O. Box 1002

Whitewright, TX 75491

Dark Moon, LLC
[Estate of Richard L.

Brownfield]

Dark Moon, LLC

Stephen Lynn Brownfield, Manager
P.O. Box 1023

Whitewright, TX 75491

Stanolind Operating Corp.
1206 W 1H20 20
Monahans, Texas 79756

North American Life Insurance
8501 W. Higgins Rd, Chicago, IL
60631
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SECTION 6.0 AERIAL PHOTOGRAPH
6.1 Aerial Photograph is in Appendix I/1I 1.

SECTION 7.0 LAND-USE AND IMPACT ON SURROUNDING AREA (30 TAC §
330.61(d), (g) & (h))

7.1 LAND USE ANALYSIS (30 TAC § 330.61(G) & (H) (1)-(4)) & (6)

The Haskell Transfer Station site is located in a rural area, outside any city limits or ETJ;
therefore, it is not zoned under any governmental jurisdiction. The site lies approximately
three (3) miles east of the City of Haskell ETJ. The site does not require approval as a
nonconforming use or a special permit from the local government.

The facility is consistent with the provisions of §330.561 for coastal areas. The facility is not
located within the areas as defined in 30 TAC §335.584(b)(3)-(4).

Land uses within one mile of the City of Haskell MSWLF are predominately farming and
ranching. The land lying to the north of the site is “bottom” land of Red Creek, with moderate
mesquite growth and intermixed native range grasses. Cultivated tracts abut the landfill on the
south and west sides. Unimproved pasture land abuts the east and north sides of the landfill
and mostly describes the majority of the surrounding area within a one mile radius of the
property.

Growth trends within 5 miles are declining in the area of the landfill and have been since the
2000 Census was taken. The decline may be largely due to the decreased oil and farming
activity in the region; however, this trend may reverse as new technologies concerning shale oil
and gas extraction have made sparked new interest in West Texas oil and gas plays.

There are no residences or business establishments within one mile of the landfill facility. The
nearest residence is located approximately 2 miles away to the north. A small rural church and
cemetery are located approximately 3 miles north of and slightly east of the landfill site. The
nearest developed areas with churches and residents is four miles to the west in the City of
Haskell. There are no historic sites or structures, archaeological significant sites, or site having
exceptional aesthetic quality within four miles of the site. A roadside park on US Highway 380
is located two miles east of the site.

Proximity to Residents and Other Uses
30 TAC 8330.61(h)(4)

The proximity to residences and other uses (e.g., schools, churches, cemeteries, historic
structures and sites, archaeologically significant sites, sites having exceptional aesthetic
quality, etc.) within 1 mile of the facility, as well as an approximate number of residences
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and commercial establishments, including the distances and directions to the nearest
residences and commercial establishments, are presented.

1) Schools
There are no schools located within 1 mile of the facility.

2) Licensed Day Care Facilities
No licensed day care facilities are found within 1 mile.

3 Churches
There are no churches in the vicinity of the site.

4) Hospitals
No hospital is located within 1 mile of the facility,

(5) Cemeteries
There are no cemeteries located within 1 mile of the facility.

(6) Historic Structures and Sites, Archeologically Significant Sites, and Sites having
Exceptional Aesthetic Quality

No known historic structures and sites, archeologically significant sites, and sites having
exceptional aesthetic quality are located within 1 mile of the facility.

@) Recreational Areas
No recreation areas are withing 1 miles.

(8) Wells, springs and Surface Water Bodies

Red Creek is inside of the original 160 acre property on the North side of the existing
landfill. ( within 1 mile of the facility). There are no known springs within 1 mile. There
three wells within 1 mile not already plugged or unused (Part I/I1 Appendix I/11 3 Part
I/11 Appendix I/11 3 Geology Report ).

9) Residential

The historic town of Haskell is located approximately 4 miles West on US 380.
Established residential communities located there not as dense and there are no
residences within 1 mile.

(10) Commercial and Industrial
The general lack of growth has not led to significant growth in that corridor within 1 mile
of the landfill. It is still entirely rural and agricultural.

There are no known pipelines, underground utilities, or electrical transmission line
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easements across this site. No solid waste unloading, storage, disposal, or processing
operations shall occur within any easement, buffer zone, or right-of-way that crosses the
facility. No solid waste disposal shall occur within 25 feet of the center line of any utility
line or pipeline easement but no closer than the easement, unless otherwise authorized by
the executive director. All pipeline and utility easements shall be clearly marked with
posts that extend at least six feet above ground level, spaced at intervals no greater than
300 feet. Land Use Map, see Appendix /11 2.

Any other information requested by the executive director shall be made available.

Facility layout map in accordance with 330.61 (d) can be found in Part 111 Attachment 1.

7.2 WATER WELLS WITHIN 500 FEET (30 TAC §330.61 (H ) (J) ) AND ONE -MILE ( 30 TAC
305.45 (A)(6)( A)

A water well search was performed by Jacob & Martin for water wells located within 500 feet and one-
mile of the proposed site. This water well search indicates no existing known water wells within 500
feet of the proposed site boundary. The one-mile search is provided as part of the Geology/Soil Boring
Report, Appendix I/Il 3 Water Well Map.

7.3 ABANDONED OIL AND WATERWELLS (30 TAC§ 330.61 (L))

There are no known existing water wells situated within the existing landfill permit boundary or on the
160 acre property. If water wells are discovered on the Site, the City of Haskell will provide the TCEQ
with written certification within 30 days of discovery that these wells have been properly capped,
plugged, and closed in accordance with all applicable rules and regulations of the commission or other
state agency.

Jacob & Martin also performed a search for existing or abandoned oil and natural gas wells within the
property boundary. Based on this search, there are no known existing or abandoned on-site crude oil or
natural gas wells, or other wells associated with mineral recovery that are under the jurisdiction of the
Railroad Commission of Texas. There is no record of any oil and gas activity on the property. There was
one wildcat lease on the original 160 acre site.

There is one dry hole located within the existing landfill permit boundary. The well was plugged on May
22,1985 by E.P. Operating Company. The well was drilled to a depth of 5,575 ft bgs. No surface
evidence of the well has been observed. Texas Railroad Commission data shows that the well was
successfully plugged, other information concerning the well is not readily available.

This well report is also provided as part of the Geology/Soil Boring Report in Appendix I/11 3.

If any oil or natural gas wells are discovered within the site, the City of Haskell will provide written
notification to TCEQ of their location. If any discovered well is within the waste disposal footprint or may
impact operations of the transfer station, the City of Haskell will provide the TCEQ with written
certification within 30 days of discovery that these wells have been properly capped, plugged, and
closed in accordance with all applicable rules and regulations of the Railroad Commission of Texas.
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SECTION 8.0 TRANSPORTATION (30TAC§330.61 (i)

Consistent with §330.61(i)(1) through (4), information related to the availability and adequacy
of access roads, data on the existing and expected vehicular traffic on access roads within one
mile of the facility during the expected site life of the facility, and projected volume of traffic
expected to be generated by the facility on the access roads within one mile of the facility has
been obtained/developed and considered. Confirmation of coordination with the Texas
Department of Transportation (TxDOT), Abilene District, is included in Appendix I/Il 4

8.1 Availability and Adequacy of Roads

The primary access roads to the Haskell Landfill are US Highway 380 and Ranch Road 618 (RR
618), both located just south of the site. US 380 is a two lane divided asphalt highway with
paved shoulders and RR 618 is a two land divided asphalt highway without paved shoulders.
The Texas Department of Transportation (TXDOT) is responsible for maintenance of both roads.
These roads are readily available and adequate to satisfy all current and projected demands
required by the landfill. There is no substantial increase in vehicle traffic expected on US380 or
FM 618 associated with the proposed transfer station. Assuming that the waste inflow volume
will continue to increase at a slow linear rate in accordance with growth trends in Haskell, the
total vehicle traffic on US380 associated with the transfer station is estimated to have a minor
increase in vehicles per day over the life of the landfill. This may include transfer trucks,
collection trucks and small vehicles, as well as landfill employee vehicles. This estimate of traffic
is dependent on the method of waste transport (i.e., direct haul vs. use of transfer trailers), the
use of the transfer station by small vehicles, as well as market dynamics of the waste collection
and hauling business.

The site entrance is shown on the Part Il Attachment 1A. The entrance is a graded and
maintained dirt roadway. The scales are located far enough away from US 360 to prevent
landfill traffic from backing up on the highway near the entrance.

8.2 Volume of Vehicular Traffic on Access Roads

The Texas Department of Transportation performs annual traffic counts to determine Annual
Daily Traffic (AADT) information on TXDOT maintained roads. Twenty-four-hour counts, with
truck and seasonal factors are applied. The table below shows the TXDOT reported data for
average daily traffic along state roads within 1 mile of the Haskell MSW landfill from 2015 to
2017:

ROAD 2015 2016 2017 2037 Estimated AADT
US 380 E of FM 618 736 563 582 820

FM 618 90 144 111 160
US 380 W of FM 618 627 1018 845 1070

*Abilene District TXDOT Traffic Maps 2015 - 2017
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The City of Haskell MSW landfill operates two trash hauling trucks, each with a twenty (20)
cubic yard capacity to move waste. The volume of vehicular traffic on access roads within one
mile of the facility is estimated to be no more than ten (10) loads per day per each of these 20
CY hauling trucks. Additional usage is estimated to be no more than ten (10) loads per day of
light-duty traffic customers. Existing and projected demands placed on the existing
transportation infrastructure are easily satisfied and do not represent cause for any capital
improvements to be made. US 380 holds a Functional Classification Code of 4, defining it as a
major roadway, as such can handle weights associated with trash hauling trucks coming to and
from the site.

8.3 Airport Impact

The nearest airport is the Haskell Municipal Airport, which is located approximately (4) miles
from the Haskell MSW Landfill. The method of operation used at the existing Haskell MSW
landfill (such as prompt cover of all waste material and the elimination of watering points)
should, to a large extent, limit the bird hazard to airplanes flying in the area.

A buffer zone of approximately 1500 to 2000 feet will be maintained between the transfer
station, and the adjacent private property on the east, south, and west side of the site. On the
north side of the site, a much greater buffer zone (approximately 2500’) is maintained because
of Red Creek. On all sides of the existing property an access inspection road is constructed
around the permitted areas.

In accordance with §330.545, the existing landfill does not currently encroach within 10,000
feet of any airport runway end used by turbojet aircraft or within 5,000 feet of any airport
runway end used by only piston-type aircraft. As §330.545(b) describes, the landfill and
proposed transfer station are located within a six-mile radius of the Haskell Municipal Airport
that can be used by turbojet or piston-type aircraft. Notification letters ( Appendix I/Il 5) have
been sent to the Federal Aviation Administration and the City of Haskell Municipal Airport
indicating a planned lateral expansion of the Haskell MSW landfill that has been discontinued.
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SECTION 9.0 GENERAL GEOLOGY AND SOILS STATEMENT (30 TAC §330.63(b),
(d) & (e)

9.0 Waste management unit design

A general discussion of the geology and soils of the site has been prepared.

General Geology and Soils Statement

The soil conditions on-site have been evaluated and the geologic conditions of the area discussed with
a geologist. It is determined that the soil conditions and geologic conditions at the City of Haskell
City MSW Landfill #1604B Type | AE and Type IV AE landfills are stable for the purpose for which
the transfer station are proposed. There are no on-site or local geologic or human-made features or
events (both surface and subsurface).

9.1 General Geology

The proposed transfer station site lies within the outcrop of the Vale Formation of the Clear
Fork Group. These Permian deposits are exposed in gently west-northwestward dipping strata
in narrow, successively younger belts from east to west across Haskell County. The County lies
on the eastern border of the major salt accumulation beds in West Texas. The Permian
sediments are commonly referred to as the ‘red beds’ due to their primary color.

The Pease River Group is exposed west of the existing landfill and consists largely of sandstone,
gypsum and shale. The San Angelo sandstone, lower most formation of the Pease River Group,
rests disconformably upon the formations of the Clear Fork Group. Below and outcropping to
the east of the Clear Fork Group occurs the Wichita Group which consists chiefly of massive
fossiliferous limestone beds.

The Clear Fork Group is divided into three formations: the Choza, Vale, and Arroyo in
descending order. Generally, all these formations are composed of shales with relatively thin
layers of limestone, dolomite, sandstone, gypsum and marl. The shales are usually not
distinguishable, and the formations are mapped based on prominent limestone and dolomite
beds!. A correlation table is found on the following page.

1 McAtee, Win, Geologist, Trinity Engineering Testing Corporation. Geotechnical Investigation of Haskell Regional Landfill. December 1990.
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STRATIGRAPHIC CHART OF GEOLOGY IN HASKELL COUNTY, TEXAS
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9.2 General Soils

The United States Department of Agriculture, Natural Resources Conservation Service, General
Soil Maps of Texas indicates that the site is located on clay loam soils mostly in the Tillman and
Vernon associations. Data indicates that these soils are well drained with no real frequency of
flooding or ponding.
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9.3 Fault Areas

To remain consistent with §330.61(j)(2) and §330.555, a Geotechnical Investigation was
conducted by Trinity Engineering Testing Corporation (Appendix C). The study did not indicate
the presence of surface faults that would impact the landfill. The TWDB Water Data interactive
database was also referenced, the nearest Faultline to the facility is 19.2 miles to the Southeast
in Throckmorton County.

No known or recorded faults in the proposed area. No active fault is known to exist within 1/2 mile of
the site. There are no know areas experiencing withdrawal of crude oil, natural gas, sulfur, etc., or
significant amounts of groundwater that could produce the possibility of differential subsidence or
faulting that could adversely affect the integrity of landfill liners. No solid waste disposal shall be
accomplished within a zone of influence of active geological faulting or differential subsidence because
active faulting results in slippage along failure planes, thus creating preferred seepage paths for liquids.
A study would be conducted to include the below items if subsidence or faulting was determined:

(1) structural damage to constructed facilities (roadways, railways, and buildings);
(2) scarps in natural ground;

(3) presence of surface depressions (sag ponds and ponded water);

(4) lineations noted on aerial maps and topographic sheets;

(5) structural control of natural streams;

(6) vegetation changes;

(7) crude oil and natural gas accumulations;

(8) electrical spontaneous potential and resistivity logs (correlation of subsurface strata to check for
stratigraphic offsets);

(9) earth electrical resistivity surveys (indications of anomalies that may represent fault planes);

(10) open cell excavations (visual examinations to detect changes in subsoil texturing and/or
weathering indicating stratigraphic offsets);

(11) changes in elevations of established benchmarks; and

(12) references to published geological literature pertaining to area conditions.

9.4 Seismic Impact Zones

The seismic impact zone as defined by §330.557 is an area with a 10 percent or greater
probability that the maximum horizontal acceleration in lithified earthen material, expressed as
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a percentage of the earth’s gravitational pull, will exceed 0.10g in 250 years. Based on a review
of the USGS seismic maps of the area, the site is not located within a seismic impact zone.

9.5 Unstable Areas

The determination of potential unstable areas at the site is based on site observation and a
review of existing documentation for the site by a licensed professional engineer and geologist.
Based on this review, the foundation conditions and the geologic formations are stable. In
addition, there is no evidence to suspect mass movement of natural foundations of earthen
material on or in the vicinity of this site. No foundation problems exist at the site. Based on
site observation, and review of the Trinity Engineering Testing Corporation Geotechnical
Investigation of the site, the site is not located in an unstable area and the integrity of the site is
not expected to become impaired by natural or human-induced events or forces. Based on
information from existing geological and geotechnical data (reference: Bureau of Economic
Geology, University of Texas at Austin), unstable areas due to poor foundation conditions,
areas susceptible to mass movement, salt domes, or karst terrain do not exist at, or
immediately adjacent to the Site. Therefore, additional engineering measures for unstable
areas do not need to be incorporated. This determination was also based on information
provided as part of the Geology/Soil Boring Report Appendix I/11 3.
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SECTION 10.0 GROUNDWATER AND SURFACE WATER STATEMENTS (30 TAC §
330.61 ( k) and 30 TAC § 330.63 (c) )

10.1 Groundwater

Groundwater quantities are available from several different geologic formations in Haskell County. The
principal shallow aquifer is from the basal sands and gravels of the Seymour Formation which lies above
the Clear Fork Group. This strata is mapped as a major aquifer in north central Texas by the Texas Water
Development Board. The Seymour formation generally produces good quality water suitable for
drinking purposes. Mapping from TWDB shows the aquifer to not cover the site of the landfill.

Groundwater observations performed by Trinity Engineering Testing Corporation show that piezometer
and open boring water data reveal that groundwater does exist within the shale strata at the existing
landfill. The groundwater typically flows toward the northeast; however, a topographic divide in the
southern section of the site apparently influences some water movement toward the south and
southeast. Water level measurements during the study period show that groundwater occurs at a depth
between 9 to 27 feet below the ground surface. The source of shallow groundwater is believed to be
from surface recharge on the outcrop of materials at the site. Local groundwater variations may also be
influenced by the thickness and type of surface soils, and the ponding of surface water.

Site studies also show that deeper groundwater does exist on the site between 30 and 40 feet below
ground surface. See Appendix 3 for more information on groundwater conditions.

Consistent with the provisions of §330.549 related to groundwater, the facility is not located within the
recharge zone of the Edwards Aquifer as identified in 30 TAC Chapter 213.

10.2  Surface Water
Consistent with §330.61(k)(2), a discussion of surface water at and near the site has been developed.

The existing Haskell MSW Landfill and proposed transfer station site is located in the Brazos River
drainage basin of Texas. The proposed transfer station location will be near to the geographic center of
the 160 acres. Red Creek traverses the far northern end of the property from west to east. The landfill
permit boundary is located south of the creek approximately 250 feet. All areas where surface water
leaves the property are along the north-northeastern boundary. The existing permitted area has surface
water discharged by way of a natural swale that drains to the north of the permitted boundary. This
outfall location is used for sampling of stormwater as required by the landfill’s TPDES permit. The
proposed transfer station will have minimal impact on surface water.
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10.4 Stormwater Permitting

The existing landfill facility has been covered under TPDES Permit No. TXR0O50812 under general permit
TXR050000. The facility and proposed transfer station have been designed to prevent the discharge of
pollutants into waters of the state and the U.S., as defined by the Texas Water Code and the Clean
Water Act. Haskell MSW Landfill will amend their Stormwater Pollution Prevention Plan to include the
new transfer station area. All liquids resulting from the operation of this facility shall be disposed of in a
manner that will not cause surface water or groundwater pollution. This facility shall provide for the
treatment of wastewaters resulting from waste management activities and from cleaning and washing
in compliance with the storm water permit. Owners or operators shall ensure that storm water and
wastewater management is in compliance with the regulations of the commission

Stormwater runoff from the developed landfill and proposed transfer station will be conveyed through
perimeter drainage channels that discharge into detention basins prior to discharging offsite as overland
flow. The surface water drainage system for the developed landfill is designed in accordance with 30
TAC §330.63(c). Stormwater will be conveyed from the landfill property into natural drainage features,
into Red Creek.

Liquids resulting from the operation of the transfer station will be disposed of in a manner that will not
cause adverse impact to surface waters or ground water. The transfer station is being designed to
prevent discharge of pollutants into waters of the State or waters of the United States, as defined by the
Texas Water Code and the Federal Clean Water Act, §402, as amended, respectively. Consistent with
TCEQ requirements, a Notice of Intent (NOI) will be submitted to the TCEQ and a Stormwater Pollution
Prevention Plan will be developed prior to the commencement of operations to obtain coverage under
the Texas Pollutant Discharge Elimination System (TPDES) General Permit, TXRO50000 for Stormwater
Discharges associated with Industrial Activity. In addition, an NOI will be submitted the TCEQ and a
Stormwater Pollution Prevention Plan will be developed prior to construction to obtain coverage under
the TPDES General Permit, TXR150000 for Stormwater Discharges Associated with Construction Activity.

The City will obtain appropriate approvals or permits that may be required by local agencies for
connection to a sanitary sewer or installation of an on-site domestic wastewater management system as
such time as they are available.

The City of Haskell MSWLF #1604B and proposed transfer station meet the requirements of the
NPDES Permit No. TXRO50000 (TXR0O5P871) under the following sections of the Site Development
Plan and Site Operating Plan.

A.  All storm water control facilities shall be checked on a quarterly basis and repaired as
needed.

B. Fuel berms shall be checked quarterly and repaired asrequired.
No fueling shall occur during storm events.

C. All measures contained in the Site Development and Site Operating Plans shall be
maintained as required under their guidelines first, then with this SWP3 as additional

Jacob Martin LLC 11-22 CITY OF HASKELL TRANSFER STATION
PART Il Revision: Submitted 8/02/2021



requirements to those measures.

D.  Potential pollutants which could pose a threat to storm runoff are as noted below and
shall be revised within 30 days of any significant change as to the addition of any other
possible pollutants;

Oil collection station (landfill)
Fuel storage (landfill)
Construction debris cells (landfill)
All other waste cells (landfill)
Animal pits (landfill)

® o0 o

E. Storm Water Runoffroutes will follow drainage patterns as shown in Part IlI
Appendix 1

F. Site maps are covered in Attachments #1 of Part llI

G.  Asofthetime of writing ofthis Plan no reportable spills have occurred at this site within the past
fiveyears. Thisplanwillbeamended every time areportable spill occurs within this facility.

H.  Stormwaterrunoffsamplingshalloccurduringanyrunoff event atthe runoff exit point
located at the boundary of the Northeast comer of the landfill #1604B. Sampling records
shall be kept with theSite Operating Plan Book for Landfill #1604B.

l. Sampling tests shall occur within the first 30 minutes ofastorm discharge. The sample method
shall be Grab Sample and the following tests are required for the sample taken; Iron-mg/L, TSS-
mg/L and hazardous metals testing. The results are to be kept with the Site Operating Plan
along with chain of custody forms used by the City and the Lab.

SECTION 11.0 FLOODPLAIN AND WETLAND STATEMENT (30 TAC § 330.61(m))

11.1  Floodplains

Consistent with §330.61(m)(1) and §330.547, the 100-year floodplain has been evaluated for the Haskell
proposed transfer station located at the existing landfill.

The Federal Emergency Management Agency (FEMA) has prepared a Flood Insurance Rate Map (FIRM),
for the area in and around the Haskell Landfill. These maps show that the landfill is not located within
the 100-year floodplain. The landfill will not restrict the flow of the 100-year floodplains in the area, nor
would it reduce the temporary storage capacity of the floodplain, or result in the washout of solid
waste. See Floodplain Map Appendix 18.
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11.2 Wetlands

In accordance with §330.61(m)(2) and (3) and §330.553, a wetlands determination and identification has
been conducted for the site and confirmed with the US Army Corp of Engineers. The USACE performed
a review of project information revealing that water features, potential waters of the US, and/or waters
of the US are not present on site. Thus, the expansion will occur only on upland. If any situation occurs
that affects a wetland, then compliance with Nationwide Permit 12 will be required during construction.

The work was conducted to identify areas subject to jurisdiction under Section 404 of the Clean Water
Act. There are no applicable local ordinances or laws related to wetland areas.

The site was analyzed for the presence of wetlands and streams that meet the definition as defined by
the Corps of Engineers Wetland Delineation Manual. The site does not contain any wetlands that
meet the requirements of hydrology, hydric soils, or hydric plants. USGS topographic maps show one
depression in the permit area located on the far eastern boundary of the site. This depression does
not contain any hydric significance and only holds water during periods of extreme flooding. The
depression is not located adjacent to a water of the U.S. and would not be considered jurisdictional
even if it contained more hydric indicators. No direct, indirect, or cumulative effects to wetlands will
result by the proposed improvements. The construction and operation of the municipal solid waste
landfill unit or recovery operation shall not:

(A) cause or contribute to violations of any applicable state water quality standard;

(B) violate any applicable toxic effluent standard or prohibition under the Clean Water Act,
§307;

(C) jeopardize the continued existence of endangered or threatened species or result in the
destruction or adverse modification of a critical habitat, protected under the Endangered
Species Act of 1973; and

(D) violate any requirement under the Marine Protection, Research, and Sanctuaries Act of
1972 for the protection of a marine sanctuary.

The Haskell MSW Landfill and transfer station property is not located in any wetlands or waters of the
u.s.
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SECTION 12.0 PROTECTION OF ENDANGERED OR THREATENED SPECIES (30

TAC § 330.61(n))

As outlined in §330.61(n) and §330.551, an evaluation of endangered or threatened species at or near
the site has been conducted.

See coordination letters to the US Fish and Wildlife Service and the Texas Parks and Wildlife Department
(with attachments) Appendix I/1l Correspondence C3 and C7. These letters address the TCEQ regulations
listed above, noting, “There are no record of rare, threatened or endangered species within 1.5 miles in
the TNDD. The site is not in an area designated as critical habitat nor does the site provide suitable
habitat for any federally-listed species. Construction and operation of the landfill will not endanger
critical habitat or for any listed threatened or endangered species, nor will the site damage any suitable
habitat for any federally-listed species.

The Texas Natural Diversity Database reveals no recorded instances of protected or endangered species
at the site. The IPaC Trust Report shows no critical habitat for endangered or threatened species.

In view of the above, consistent with 30 TAC §330.61(n), it is concluded that the development and
operation of this transfer station will not result in the destruction or adverse modification of the critical
habitat of endangered or threatened species, or cause or contribute to the taking of threatened or
endangered species or result in adverse impact to critical habitat of threatened or endangered species.
Directions were given to ensure the state-listed Texas Horned Lizard is protected. See attached
Biological Assessment (Appendix 1/119).

Based on the evaluation by Jacob Martin LLC, in accordance with §330.551(a) the facility and the
operation of the facility would not result in the destruction or adverse modification of the critical habitat
of endangered or threatened species and would not cause or contribute to the harming or taking of any
endangered or threatened species.

SECTION 13.0 LEGAL DESCRIPTION (30 TAC § 330.59(d)(1) &(d)(2)
A-408 WILLOUGHBY, L. SUR NO. 55 TRACT 1 - 160.0 ACRES Volume 416 Page 781

Part | Attachments 2,3,4,and 5.

Property Owner Affidavit Part I/l Appendix 11

SECTION 14.0 METES AND BOUNDS SURVEY

Both of the property and facility are in Attachments for Part I: 1/2,1/3,1/4 and 1/5

SECTION 15.0  LEGAL AUTHORIT Y (30 TAC § 330.59(¢)) & (h)

The applicant, the City of Haskell, is an incorporated city in the State of Texas since 1907 as a General
Law Type A city. The city has an estimated population of approximately 3,195, based on current
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estimates. Under Texas Law, the City has the responsibility to provide for the management of solid
waste generated by residents and businesses, and has the authority per jurisdiction of the city charter as
the County seat of Haskell County and a General Law Type A city. The City is a General Law city under
Local Government Code Section 51 and has no other charter. The city operates no other facilities in any
other states. The City has operated the prior and existing landfills at this site since the early 1990s as
MSW #1604. The City is not delinquent on any fees to the TCEQ.

SECTION 16.0  EVIDENCE OF COMPETENCY (30 TAC § 330. 59(f))
16.1 CITY OF HASKELL

The applicant, the City of Haskell, currently owns and operates a Type 1AE MSW Landfill, TCEQ Permit
No. MSW-1604B. The existing landfill has been operated by the City with revisions and amendments
since prior to 1998. The City has a long track record of successfully operating a municipal solid waste
landfill, including responding to TCEQ call-ins such as the SOP changes in 2008.

The competency of the City of Haskell to operate the proposed transfer station is evidenced by the City’s
operating history, over 20 years of operating Site 1604B. The City of Haskell has no financial interest in
any solid waste facility any other state, territories. or countries.

16.2 THE CITY OF HASKELL KEY PERSONNEL

As with Site 1604B, the proposed transfer station will be administered within the City’s Public Works
Department. Key personnel include the following: City Manager and landfill operation staff; See also
Attachment 1/13.

o Winston Stephens, Public Works Director for the City, has over 6 years of experience in
managing and operating landfills, in his time with the City. Mr. Stephens is responsible for managing all
of the Public Works operations in the city including public water, waste water and solid waste. He
provides experience and oversight of the Solid Waste department. He is also licensed in water
distribution, water treatment and several other TCEQ licensed operations with almost 500 hours of
continuing courses.

o Colton Pittman has worked at the landfill for over 6 years. He has taken the MSW Class A and B
courses. He has passed the license exam and has a Class A license. He is the on-site operator . As that is
of record, he is overseeing the operation, responsible for managing landfill staff, equipment
maintenance, day-to-day operation of the landfill, regulatory compliance, community relations, and
related activities.

. Ross Warington is the current Gate Keeper. He has had the TEC training in waste screening and
has been with the City for over 4 years.

. Jim Smith is an equipment operator who has worked at the landfill in the past and is currently in
his third year working for the City.
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The City of Haskell will ensure that a transfer station employee is employed, and serves as the Solid
Waste Facility Supervisor as defined in 30 TAC 30.207(2). The transfer station manager will have the
requisite managerial and technical qualifications to assure that the City’s proposed MSW facilities
comply with TCEQ requirements arid is trained in the practical aspects of the design, operation,
maintenance and supervision of a solid waste facility according to standards, rules or orders established
by the TCEQ. These qualifications include the following:

. Education and/or Experience — A minimum of the required four or five years related
experience and/or training, or equivalent combination of education and experience, for a A or B license.

. Language Skills — Ability to read and interpret documents such as safety rules, operating and
maintenance instructions, and procedure manuals. Ability to write routine reports and correspondence.

16.3 EQUIPMENT TO BE DEDICATED TO THIIS FACILITY

Sufficient equipment will be provided to conduct site operations in accordance with the transfer station
design and conditions and will include the following minimum number and types of equipment:

Table 3 summarizes the equipment used at the facility. The equipment type, number, size and
function are also included.

Table 3 Transfer Station Facility Equipment List

Equipment Type Number Typical Size Function
(Minimum)
Diesel Tank 2 500 gallons Equipment fuel
Road Grader or 1 Various sizes Grinding of excess road
Maintainer
Front Loader or skid steer 1 Cat 930 or 252 or Movement on tipping floor
load equivalent
Dump Truck 1 15 cu yd Mack or Hauling of needed material
equivalent across site.

The equipment requirements for this landfill will be based on anticipated solid waste volume and field
conditions consistent with 30 TAC §330.127. The Director of Public Works, with input from transfer
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station personnel, will routinely assess the equipment needed to maintain compliance with the TCEQ

regulations and make adjustments, as appropriate.

Backup Provision:

In the event of equipment repairs or during equipment maintenance periods, the facility will obtain
equipment from other facilities, contractors, or local rental companies to avoid interruption of

waste services.

16.4  OTHER PERMITS /AUTHORIZATIONS

Consistent with 30 TAC §305.45(a)(7), the following table lists all permits or construction approvals that
the City of Haskell will apply for related to the proposed landfill. Construction and operation of the
landfill will comply with 30 TAC Chapter 330 Subchapter U and 330. 55 (a) and all air authorizations will

be coordinated with TCEQ Air Permits Division.

PERMIT PROGRAM

LANDFILL APPLICABILITY

(A) Hazardous Waste Management Program under the
Texas Solid Waste Disposal Act

N.A.

(B) Underground Injection Control Program under the N.A.

Texas Injection Well Act

(C) National Pollutant Discharge Elimination System See Note 1

Program under the Clean Water Act and Waste Discharge

Program under Texas Water Code, Chapter 26

(D) Prevention of Significant Deterioration Program N.A.

under the Federal Clean Air Act (FCAA)

(E) Nonattainment Program under the FCAA N.A.

(F) National emission standards for hazardous air N.A.
pollutants preconstruction approval under the FCAA

(G) Ocean dumping permits under the Marine Protection | N.A.

Research and Sanctuaries Act

(H) Dredge or fill permits under the FCAA N.A.

() Licenses under the Texas Radiation Control Act N.A.

(J) Subsurface area drip dispersal system permits under See Note 2

Texas Water Code, Chapter 32

(K) Other Environmental Permits See Note 3

Notes:

1 See Parts I/1l, Section 10, related to compliance with the Texas Water Code and the Federal Clean Water

Act. Storm Water Permit
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2. Anon-site sanitary sewage system serves the employees and visitors of the City’s solid waste facilities.

3. The City will complies with the Standard Air Permit Certification consistent with Chapter 330, Subchapter
u.
4.  N.A.:not applicable

SECTION 17.0 APPOINTMENTS (30 TAC § 330.59(g))

17.1 The owner or operator shall provide documentation that the person signing the
application meets the requirements of §305.44 of this title (relating to Signatories to
Applications). If the authority has been delegated, provide a copy of the document issued by the
governing body of the owner or operator authorizing the person that signed the application to
act as agent for the owner or operator. All delegated signatory authority will meet the stated
requirements.

17.2 305.44 (3) For a municipality, state, federal, or other public agency, the application shall
be signed by either a principal executive officer or a ranking elected official. For purposes of this
paragraph, a principal executive officer of a federal agency includes the chief executive officer of
the agency, or a senior executive officer having responsibility for the overall operations of a
principal geographic unit of the agency (e.g., regional administrator of the EPA).

(b) A person signing an application shall make the following certification: "I certify under penalty
of law that this document and all attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage
the system, or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware
there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations."

All delegated signatory authority will meet the stated requirements. Anyone other than the
Mayor of Haskell City will show authorization by the Mayor and City Council.

SECTION 18.0 COUNCIL OF GOVERNMENTS (30 TAC § 330.61(p)) AND TEXAS
HISTORICAL COMMISSION (30 TAC § 330.61(0))

As outlined in §330.61(p), Parts | and Il of this application were submitted for review to the West Central
Texas Council of Governments to determine compliance with the regional solid waste plan. Since the
Haskell MSW proposed transfer station is not located within any city limits, there is not an appropriate
local government solid waste plan and review process (Haskell County Judge correspondence in
support). Documentation of coordination with the West Central Texas Council of Governments is
located in Correspondence Listing C6 (notification and delivery of Parts | and Il).

Jacob Martin LLC 11-29 CITY OF HASKELL TRANSFER STATION
PART Il Revision: Submitted 8/02/2021



Consistent with §330.61(0), a request for review was submitted to the Texas Historical Commission
through eTRAC ( 202101848 )documenting compliance with the Natural Resource Code, Chapter 191,
Texas Antiquities Code (for the proposed lateral expansion of the landfill prior to changing directions to
utilize a transfer station). No archeological survey is needed. However, if cultural materials are
encountered during project activities, work should cease in the immediate area; work can continue
where no cultural materials are present. Please contact the THC’s Archeology Division at 512-463-6096
to consult on further actions that may be necessary to protect the cultural remains.  The review letter
and documentation can be found in Appendix 12 and Correspondence Listing C4.
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LIST OF PREPARERS

Names of Persons Contributing
e Ken Martin — Professional Engineer (Jacob Martin, LLC)
o Document Review

¢ Kirt Harle — Professional Engineer (Jacob Martin, LLC)

o Drainage Plan

¢ David Hudson — Environmental Scientist (Jacob Martin, LLC)

o Authored Environmental Report
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GEOTECHNICAL INVESTIGATION
IIASKELL REGIONAL LANDTFILL

IIASKELI, TEXAS

INTRODUCTION

GENERAL: This investigation was requested by Mr. Kenneth Martin, P.E.
of Jacob and Martin, Inc., in May, 1990. Mr. Robert Baker, City Manager
of Haskell authorized our work on June 27, 1990.

A proposal for the pboring plan and general scope of investigation was sent
to Mr. Wayne Lee, DBurcau of Solid Waste Management at the Texas
Department of Ilealth on July 24, 1990. This investigation was performed
according to soil data requirements in the Texas Department of Ilealth's
Municipal Solid Waste Management Regulations (Reference 1) and oral
recommendations by Mr. Wayne Lee on August 16, 1990.

PURPOSE: This investigation will be included as Attachment No. 11 -
Soils Report in the permit application performed by Jacob and Martin, Inc.
The primary purpose of this investigation is to provide prudent information
regarding  subsurface characteristics and recommendations  for  site
development. Since municipal waste disposal sites have the potential to
contaminate shallow groundwuater systems, it is imperative to understand

the subsurface characteristics of the proposed site.

LOCATION: The project site concerns an existing 65 acre Type 11
Municipal Solid Waste Site (Permit Mo. 1604) located approximately four
miles east of Haskell, Texas in Ilaskell County (Plate 1). The City of
Haskell proposes to convert the Type Il Landfill into a 160 acre Type I
Municipal Solid Waste Site.

OPERATION: Trench disposal techniques have been previously utilized in
the permitted section of the site. Currently, several trenches have been
excavated which lie between filled trench areas (sce Plate IV). Typically,
trench depth has been about 20 to 25 feet.

The proposed operation of the Type I Landfill will utilize an area {ill
method. It is expected that maximum excavation depths will be about 30
feet.
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METHOD: The following services were developed to complete this report:

1. Background Data - Research of available publications
pertaining to the regional geology and groundwater
characteristics of the area.

2. Subsurface Drilling - Recovery of relatively undisturbed
samples at the site in order to establish site stratigraphy
and lithology.

3. Groundwater Evaluation - Document groundwater conditions
and install temporary piezometers to evaluate seasonal
groundwater fluctuations. Selected groundwater samples

were collected for analytical testing.

4. Laboratory Investigation - Classification and permeability
testing to evaluate insitu and liner material suitability
characteristics.

5. Site Assessment - Evaluation of collected data regarding

applicable regulatory requirecments and site development
recommendations.
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FIELD EXPLORATION

DRILLING METHOD: Subsurface materials at the 160 acre tract were

investigated by 24 core borings; 4 borings were drilled to a 100 foot
depth, 10 borings were drilled to a 50 foot depth, and 10 borings were
drilled to a 35 foot depth. The boring locations are shown on Plate IV in
Appendix I. The borings were staked in the field by the author and
surveyed by Jacob and Martin, Inc. -

The drilling procedure for this investigation generally involved recovering
undisturbed or representative samples continuously from the borings using
the following methodology:

1. Continuous hydrhulic pushing through cohesive soils using a

94-inch length by a 3-inch diameter steel tube sampler, until
refusal;

2. Advancing the boring through shale or hard rock materials
by rotary drilling using a 4.5-inch wing bit or an NWD-size
double tube core barrel.

Generally, each boring was advanced utilizing dry methods (compressed
gir) wuntil high moisture conditions in the soils prevented efficient
advancement. At the end of each Log of Boring (Appendix II), the depth
is noted when water as a drilling fluid was utilized.

SAMPLING METHOD: All samples were retrieved from the individual
samplers in the field, classified and identified according to boring number
and depth. Push-tube samples and NWD-size core samples of 4-inch length
or greater were sealed in plastic or aluminum foil to minimize moisture
changes. All samples were arranged in core boxes and transported to the
laboratory for further analysis. The samples will be stored for 3 months
in the laboratory following completion of this investigation unless notified
otherwise.

GROUNDWATER OBSERVATIONS: During the drilling operation,
groundwater observations were conducted to pid in the evaluation of the
subsurface conditions. Bore holes were left open and bailed of drilling
fluids to facilitate well development and help determine static groundwater
elevations. TFollowing field operations open bore holes were plugged with
bentonite. Appendix III contains groundwater measurements taken between
July 12 and November 7, 1990. MNotes at the bottom of the Logs of Boring
summarize the approximate stotic water levels evaluated for cach boring

location.



dhudson
Text Box
December 1990


in

December 1990

;é%‘n’[‘rinity

Engineering Testing

Corporation _ -4-

PIEZOMETER INSTALLATION: At nine of the boring locations shown on

Plate 1V, temporary plczometers were installed in order to measure
groundwater levels for scveral seasons prior to finalizing the groundwater
protection plan. Piezometer wells vary between 25 and (0 feet in depth.
Three of the wells were designed to evaluate water conditions of the
deeper strata isolated below the water table; the remaining wells were
completed or sealed above the water table.

Piezometers consist of 2 inch diameter schedule 40 PVC slip jointed pipe
with hand cut screen sections. Pea gravel was back-filled around the pipe
annulus and bentonite pellets or bentonite grout was utilized to seal the
annulus. A surface concrete slab was constructed around each piezometer
in order to seal the hole from surface water contamination. Piezometers
were reported to the Texas Water Well Drillers Board as required by State
law. Appendix III includes Piezometer Well Data Sheets summarizing the
design of each well. :

FIELD PERMEABILITY TESTS: Addition and/or recovery slug tests were

performed in Piezometer Nos. B-5, B-12 and B-16 in order to determine
the hydraulic conductivity at each well. These tests were performed by
causing an instantaneous introduction or removal of water in the piezometer
and recording the water level recovery with time. Hydraulic conductivity
was calculated using the IHvorslev method in which a homogeneous,
isotropic and infinite medium under water table conditions is assumed
(Reference 2). An example calculation and graphical results are presented
in Appendix III.
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LABORATORY INVESTIGATION

MATERIAL CLASSIFICATION: All  samples of subsurface materials

retrieved from the borings were examined and classified in the laboratory.
Atterberg limit and minus 200-mesh sieve tests were performed on selected
representative samples to determine physical properties and to establish
potential permeability characteristics. Results of these tests, along with
in-situ moisture contents, are summarized on Plate V. Laboratory
classification of the subsurface materials were performed by applying the
"Unified Soil Classification System",

Careful inspection of the recovered samples were performed regarding
lithology, hardness, moisture, color, texture and the occurrence of
discontinuities such as slickensides or fractures. Typical soil/rock
classification and drilling symbols, weathering and soll structure
characteristics are explained on the attached 'Key Used on Logs of Boring'
at the front of Appendix II.

RELATIVE CONSISTENCY: During the logging process, push-tube samples

were subjected to pocket penetrometer tests to evaluate the relative
consistency of the cohesive soils. The pocket penetrometer readings are
shown on the Logs of Boring under the column labeled "MN-Blows per
Foot". Readings shown as "4.5+" indicate that the dynamic range of the
device was exceeded. In general, as the pocket penetrometer readings
increase, the unconfined compressive strength increases.

RQD DETERMINATIONS: The quality of the NWD-sized core return was

examined through use of the Rock Quality Designation (RQD).
Characteristics concerning fractures and discontinuities in the consolidated
materials are represented by the RQD. The RQD is a modified core
recovery ratio which is determined by adding the lengths of NWD-sized
core samples at least four inches long and dividing the sum by the length
of the core run. The ratio is expressed as a percentage. Results of the
RQD measurements are shown on the right side of the Logs of Boring.

-

ANALYTICAL TESTS: Groundwater samples were collected in accordance

with Municipal Solid Waste Regulations from the piezometers located within
approximately 200 feet of existing solid waste buried at the site.
Groundwater samples were initially collected from Piezometers B-5, B-6,
B-9 and B-10 on September 5, 1990. On November 7, 1990 additional
groundwater samples were collected from Piezometers B-3, B-6 and DB-9.
Samples were submitted to consulting analytical laboratories for chemical
analysis. Heavy -metals, inorganic constituents and various other

I
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parameters were evaluated to help assess background values and the
geochemical nature of the shallow groundwater. Appendix 111 contains the
results of the chemical analysis and tables for comparing the values to
established Environmental Protection Agency drinking water standards.

SAMPLE PERMEABILITY TESTS: Flexible wall, back-pressure head
permeability fests were conducted on various undisturbed cohesive soils,
siltstones, shales, and a remolded composite sample. Laboratory
permeability test results are subject to various testing parameters
including sample size, sample orientation, testing time, hydraulic gradient
and confining pressure. Testing parameters were designed to limit
excessive pressures and evaluate steady state conditions.

Samples were sclected with the intention of showing the range of possible
hydraulic conductivities for intact consolidated shales or siltstones and
samples with (fractures or discontinuities. Horizontally and vertically
oriented samples were tested to determine permeability characteristics of
side and bottom landfill areas.

A permeability test was also conducted on a remolded composite sample
collected from material excavated from the active waste area to evaluate the
suitability of these materials for liner construction. The composite sample
was compacted to approximately 95 percent of maximum density and slightly
above optimum moisture conditions. Moisture-density relationships for the
composite soil sample and Permeability Data Sheets are reported in
Appendix IV. Plate VI summarizes laboratory permeability test results.

APPLICABLE TEST STANDARDS: The following test standards were used
for this investigation:

Unified Soil Classification System: ASTM D 2487-83

. Atterberg Limit Tests: ASTM D 4318-84

Minus 200-Mesh Sieve Tests: ASTM D 1140-71

Moisture Content Tests: ASTM D 2216-80

Compaction Test: ASTM D 698-18

Pressure lead Permcability Test: Corps of Enginecrs Design
Manual EM-1110-2-1906 ;

O Q0T
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GEOLOGIC INVESTIGATION

PHYSIOGRAPIIY: Haskell County lies in northwest-central Texas within
the province known as the Abilene Ilaskell Rolling Plains. The high
rolling plains generally rise in elevation toward the west. The study site
lies within the Brazos River Drainage Basin.

The study site is situated near a basin divide between two tributaries of
Red Creek located to the north and south (Plate I). Generally, land
surface slopes gently toward the northeast where a small intermittent creek
transverses the property. Maximum clevation relief is about 33 feet at the
site based on the topographic survey map prepared by Jacob & Martin,
Inc.

LANDUSE: The land surrounding the existing solid waste activities are

currently being utilized for cropland and rangeland. Most of the land area

is cultivated and terraced (Photograph 1 and 2). A northern section of
the site is covered with thick grasses, and scattered small mesquite and
hackberry trees (Photograph 3). A shallow stock tank is located near the
northeast corner of the rangeland area (Photograph 4). Another small
water tank lies to the east of the existing waste area. The landfill site is
bordered on all sides by cropland or rangeland.

CLIMATE: Climate directly affects the surface and groundwater hydrology
of o site, and therefore influences the site suitability for shallow waste
disposal. Haskell County has a semiarid to subhumid environment ‘with an
annual rainfall of 23 inches. Secventy-five percent of the precipitation
occurs between April and October (Reference 4) when the mean air
temperatures are also the highest. Raoinfall data from the Weather Bureau
Field Office in Ilaskell for the months during this investigation indicated
that current precipitation amounts in the area are relalively close to the
historical monthly averages.

REGIONAIL GEOLOGY: The stratigraphic sequence of rocks in the study
vicinity are shown on Plate II. Geologic publications (References 3 and 4)
and subsurface material characteristics indicate the proposed landfill site
lies within the outcrop of the Vale TFormation of the Clear Fork Group.
These Permian deposits are exposed in gently west-northwestward dipping
(approximately 50 feet per mile) strata in narrow, successively younger
belts from east to west across the county (Reference 4). Iaskell County
lies on the eastern border of the major salt accumulation beds in west
Texas. The Permian scdiments are commonly referred to as the 'red beds'
due to their primary color. '



dhudson
Text Box
December 1990


December 1990
s Trinity : E—
Engineering Testing

Corporation -8-

The Pease River Group is exposed west of the study site and consists
largely of sandstone, gypsum and shale. The San Angelo sandstone, lower
most formation of the Pease River Group, rests disconformably upon the
formations of the Clear Fork Group. DBelow and outcropping to the east of
the Clear TFork Group occurs the Wichita Group which consists chiefly of
massive fossiliferous limestone beds (Reference 4).

The Clear Fork Group is divided into three formations: the Choza, Vale
and Arroyo in descending order (Reference 5). Generally, all these
formations are composed of shales with relatively thin layers of limestone,
dolomite, sandstone, gypsum and marl. The shales are usually not
distinguishable, and the formations are mapped based on prominent
limestone and dolomite beds.

The Bullwagon Dolomite Member of the Vale Formation is believed to occur
west of the landfill site. The Vale Formation overlies the Standpipe
Limestone or Rainy Limestone Member of the Arroyo Formation. The Vale
Formation at the study site consists of typical Permian red beds composed
largely of shales interbedded with thin limestone and siltstone layers. The
reddish brown shales contain irregular splotches or circular spots of
greenish or grayish color. '

Plate 1II is a geology map of the project vicinity which shows that a large
area near the site is overlain by the Seymour TFormation, These
Pleistocene sediments consist of clays, silts, sands and gravels deposited
on an uneven erosional surface of the Permian shales. The Seymour
Formation is between 30 and 60 feet thick in llaskell County (Reference 6).

GEOLOGIC HISTORY: Rocks of the Permian age, deposited approximately
300 million years ago, are represented by various depositional environments
including fluvial, deltaic, channel fill and tidal flats (Reference 7). It is
believed that sediments of the Clear Fork Group were deposited primarily
within a broad, restricted, shallow sea that was receding toward the west.
The Permian secdiments were probably derived from red residual soils in
the upland plains and Quachita Mountains located to the cast of the basin
(Reference 8).

The massive weight of sediments and cementing processes slowly lithified
the materials into a consolidated rock. Irregular fractures and
slickensides present throughout the Permian red beds are probably the
result of tectonic stresses (Reference 9). The irregular gray spots may
be due to saline fluids causing a reduction of the iron oxides (Reference
8). Geologic literature review did not identify any evidence of past or
present faulting in the arca. Review of several aerial photographs did not
jdentify any lincations belicved to be associated with faulting.
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REGIONAL HYDROGEOLOGY: Groundwater quantities are available from

several dillerent geologic formations in Naskell County. The principal
& shallow aquifer is from the basal sands and gravels of the Seymour
| Formation which lies above the Clear Fork Group. This strata is mapped
as a major aquifer in north central Texas by the Texas Department of
water Resources (Reference 10). Plate I1l identifies the numerous shallow
wells within the City of Haskell developed in the granular Seymour
sediments. The Seymour Formation generally produces good quality water
suitable for drinking purposes. Production rates in the Seymour Aquifer
[ are reported between 50 to 1300 gallons per minute (Reference 4).

Permian sediments have widely variable groundwater characteristics due to
o their various lithologies. The San Angelo Sandstone Formation, the

Bullwagon Dolomite Member of the Vale Formation, the Standpipe Limestone

Member of the Arroyo Formation, and the Lueders - Formation are the

geologic strata most likely to yield suitable shollow groundwater (See Plate
_{ II). All these units are exposed to the east or west of the study site.

Wells more than 150 feet deep in the Permian sediments are unlikely to
[ yield potable water (Reference 11). Regional groundwater flow in the

Permian beds generally follow the westward dipping strata (Reference 11).

The main source of recharge to the sediments is precipitation on the
G outcrop, therefore, as groundwater moves down dip, it typically becomes
i highly mineralized with increasing depth.

Regionally, groundwater is found in the shales of the Clear Tork Group

_r and similar Permian red beds (Reference 6). TFresh to moderately saline
water occurs within the 'fractures in friable red clay' and in the relatively
thin limestone, dolomite or sandstone beds (Reference 4). lowever, the

£ shale beds generally yield small quantities of water of poor quality.

Groundwater in the red beds usually becomes highly mineralized with
increasing depth and is commonly suitable only for livestock purposes. In

{ Jones County, there are 3 wells developed in shales of Clear TFork Group
which yield about 100 gallons per minute, but most wells in the shales
yield only a few gallons per minute (Reference 11).

A water well search of plotted wells within 1 mile of the projecct site was
performed by Geosource, Inc. This scarch located one livestock well
identified on Plate IIl as Well No. 6. The well report form and an
analytical statement for this well is included in Appendix V. During the
field work, one abandoned livestock well was found near the southeast
corner of the study tract (Plate IV). Another abandoned well was
identified several hundred feet north of the tract (Plate IV). Data
concerning these abandoned wells are also reported in Appendix V.
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SITE STRATIGRAPITY AND MATERIATL CHARACTERISTICS

GENERAL SITE STRATIGRAPHY: Specific types and depths of subsurface
materials are shown on the Logs of Boring in Appendix II. West-east and
north-south cross sections (Plates VII and VIII) illustrate the general
stratigraphy based on the recovered materials.

gurface soils vary from 1.5 feet to over 13.5 feet in thickness overlying
the primary shales at the site. Plate VIII shows that the residual surface
clays generally become thicker toward the northern section of the site.
The average thickness of the surface soils based on the borings are about
6 feet.

The primary shales of the Vale Formation were found in all the borings to
their termination depths. A drillers' log of the wildeat well located on the
site indicates that the Vale Formation is approximately 260 feet thick below
the landfill (Appendix V). The oil well log indicates that thick sequences
of limestone, shale and dolomite primary underlie the site to a depth of
5575 feet. Also included in Appendix V is a written certification of the
plugging method used in the abandoned oil well. It should be noted that
the surface plug extends down to a depth of only 19 feet.

SOIL CLASSIFICATION: Plate V summarizes the Atterberg limit, minus
200-mesh  sleve, moisture  content  and classification  results  of
representative soils recovered from the borings. Surfnce soils vary
considerably in engineering properties, but are typically composed of
brown to reddish brown medium plasticity silty or sandy clays.

In a few scattered areas, the top horizon consists of high plasticity dark
brown to brown clays which grade into the underlying silty clays. The
silty clays often grade directly into the underlying primary shales;
however, in some areas Aan intermediate layer of clayey sand with gravel
occurs. The granular materials in the soils are generally composed of
caliche or calcareous particles.

PRIMARY TFORMATION: The reddish brown shales that underlie the
landfill site have relatively consistent engineering properties. Generally,
the shales consist of medium plasticity clays with a hard consistency.
Natural moisture content typically appears to decrease with depth. The
shales are consolidated clays and could possible be defined as mudstones
due to the lack of a fissile texture in many samples. However, upon
drying, the cores typically break more readily in horizontal layers.

Calcium carbonate and/or silicon is evidently a cementing agent in the
shales and has resulted in relatively high strength characteristic. Some of
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the shales could be classified as marls or calcareous shales exhibiting very
high strengths. Variable calcium content probably affects the plasticity
indexes evaluated on Plate V. Mechanical crushing and repeated drying
the shale samples were neccessary to break apart the clays for the minus
200-mesh sieve tests.

Relatively thin, poorly cemented siltstone and hard limestone beds occur
scattered throughout the shale stratum. Occasional conglomerate beds .also
occur. Cross sections indicate that these beds are laterally discontinuous.
Limestone beds are typically only a few inches thick. Siltstone beds are
usually about 6 inches to 1 foot thick with a maximum thickness of about 4
feet. Photograph 5 shows a 2 foot thick conglomerate bed steeply dipping
along a side wall of a trench at the site.

Since the shales were oxidized materials at the time of deposition, there is
no definite color change duec to weathering as is often observed in other
shale formations. Ilowever, inspecction of the recovered samples indicate
that desiccation cracks, fractures and bedding planes are more prevalent
in the upper 30 feet of the sediments. RQD evaluations show that the
upper 30 feet have an average value of 29 percent compared with a 41
percent average in core samples between 30 and 60 and 60 and 100 fect.

Irregular breakage planes, fractures and slickensides are present in most
of the shale samples recovered. The discontinuitics are typically "hair
line' cracks without any mineral infilling or discoloration. Photograph 6
shows the irregular nature of the fractures present in the shales at a
depth of about 20 to 25 feet.

PERMEABILITY TESTS: Laboratory permeability tests are summarized on

Plate VI. Test results indicate that hydraulic conductivities vary
significantly in the shales that were tested. Intact shale samples showed
the lowest permeability values ranging between 4,5%x10E-8 to 8.6x10LE-10
centimeters per second (cm/sec). Static conditions (equal inflow vs.
outflow) were generally difficult to establish in these samples. There was
not observable consolidation or swelling of these intact shales, yet there
was an increase in moisture content which suggests that the clay matrix is
unsaturated.

Seven shale samples were tested in the permeameter which exhibited
fractures transversing the cores. Results show that some fractures in the
shales increase the permeability significantly compared to the intact shales.
However, some fractured shales remain relatively impermeable. Hydraulic
conductivities ranged between 2.0x10E-5 to 4.2x10E-8 cm/sec in the
fractured shales tested.

Two siltstone samples were tested in the permeameter which indicated the
vertical permeability is relatively low. Iowever, it is believed that
horizontal permeability in these materials would be significantly higher due
to their definite layered texture.
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Field permeability results also indicated variable hydraulic conductivities
exist in the insitu materials at the site. Plezometer Nos. B-12 and B-16
each responded well and recovered nearly completely within 100 minutes.
Piezometer No. B-5 showed almost no response over a period of 100
minutes (Appendix III). The calculations resulted in a range of hydraulic
conductivities from 2,1x10E-5 cm/sec in B-12 to 4.7x10E-5 cm.sec in B-16,
The hydraulic conductivity for Piezometer No. B-5 could not be calculated
due to lack of response; however, it can be assumed to be much lower
than Piezometer Nos. B-12 or B-16.

A laboratory permeability test was also conducted on a remolded sample
consisting of representative material collected from a site excavation. The
moisture/density curve and remolded sample was performed with the site
material without further processing in order to help simulate actual liner
compaction techniques. The laboratory permeability test and classification
tests indicate that most of the shales and surface soils at the site would be
acceptable liner material.
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SUBSURFACE WATER CONDITIONS

SHALLOW GROUNDWATER: Groundwater observations during the drilling

operation, piezometer and open boring water data reveal that groundwater
does exist within the shale strata at the landfill site (Appendix III). The
groundwater table contour map (Plate IX) shows that the hydraulic
gradient generally follows the topographic contours shown on the site plan,
Flow lines on the map show that the local direction of water movement is
generally toward the northeast. However, a topographic divide in the
southern section of the site apparently influences some water movement
toward the south and southeast.

Groundwater data observations collected between July 12 to November 7,
1990 show that spatial and temporal distributions occur in the unconfined
shallow groundwater system. During periods of increased precipitation or
drought, the groundwater table may be expected to vary considerably.
Water level measurements during the study period show that groundwater
occurs at a depth between 9 to 27 feet below the ground surface.

Groundwater flow is probably influenced significantly by the heterogeneous
nature of the {racture permeability in the shales, and the variable
character of siltstone, limestone and conglomerate beds found at the site.
Groundwater systems dominated by fracture flow are particularly difficult
to characterize.

The source of shallow groundwater is believed to be from surface recharge
on the outcrop of materials at the site. Local groundwater variations may
also be influenced by the thickness and type of surface soils, and the
ponding of surface water at the site.

Utilizing Darcian principles, the average linear velocity can be roughly
predicted by multiplying the hydraulic conductivity times the hydraulic
gradient and dividing by the effective porosity. Assuminpg consecrvative
hydraulic conductivities and effective fracture porosities of the shales, and
based on measured field hydraulic gradients, it can be estimated that
lateral groundwater velocity is probably less than 1 foot per year.

DEEP GROUNDWATER: Based on Piezometer Nos. 5 and 10 which were

isolated in shale strata between 30 and 40 feet, groundwater also occurs at
these greater depths. Groundwater measurements in these piezometers are
“consistent with the surrounding water elevations. Publications on regional
groundwater characteristics in the Permian shales also indicate that water
typically occurs throughout the strata. As discussed previously,
groundwater recharge in the deeper strata, particularly in the more
permeable sediments, would occur where the westward dipping strata
outcrop on the surface. .
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Groundwater flow conditions at the site are probably influenced by the
occurrence of more permeable siltstone strata. It is expected that lateral
flow through these sediments is greater than the vertical or lateral flow
within the shales. The siltstone layers may serve as layered semi-confined
water bearing units within the unconfined system. Observations during
the drilling of B-4 showed a rapid water level rise upon encountering the
siltstone layer at 34 feet.

GROUNDWATER QUANTITY: Specific pumping tests were beyond the

scope of this investigation to determine the specific yield and
transmissivities of the water bearing strata. However, based on bailing
operations, permeability test results and classification of the subsurface
materials, the amount of water within the sediments is relatively small. In
Piezometer No. 6, the most productive well, the yield is at least about 1
gallon per minute. In the event that excavations encounter groundwater,
significant dewatering problems are not expected due to the relatively low
permeabilities of the shales and siltstones.

PR

GROUNDWATER QUALITY: Croundwater quality within shale type strata

are typilcally relatively poor with high total dissolved solids (TDS),
sulphates, carbonates, sodium and calcium constituents. Groundwater
samples collected from Piezometer Mos. B-3, B-5, B-6, B-9 and n-10 were
analyzed for various parameters and the results generally indicated a
highly mineralized water characteristic of shale environments (Appendix
I11).

The groundwater quality is very poor in the wells tested. Groundwater

could be classified as a brackish, high sulfate, high chloride and high-

bicarbonate type water. Constituent levels significantly exceed maximum
concentration limits for drinking water standards established by the EPA
(See Appendix III) for arsenic, selenium, chlorides, fluoride, sulfates and
TDS. Furthermore, the constituent levels of arsenic and selenium exceed
recommended concentration limits for livestock, and the TDS, arsenic,
boron, fluoride and selenium levels excced the recommended, concentrations
for irrigation of crops. Repeat testing in several of the piezometers
generally resulted in ' similar results; however, selenium concentrations
were found to be non-detectable in the second analysis.

Analytical results show chemical values that vary widely between the
sampled wells. Upgradient testing (B-3) indicates that the high inorganic
constituents found in the piezometers near the existing landfill .are
naturally occurring chemical properties of the groundwater. There is no
definite pattern to the high constituent levels and well location, in relation
to the existing solid waste. It is known that under certain conditions,
naturally occurring arsenic can exceed limits specified in drinking water
standards. High arsenic levels may also be related to past agricultural
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practices at the site. High levels of selenium can also naturally exist in
appreciable concentrations in rocks such as shale (Reference 2).

Groundwater samples from Piezometer Nos. B-6 and B-9 were tested for
gsoveral volatile organics (laboratory test EPA #602) in order to determine
if previous landfill activities could have contaminated the groundwater.
Analytical results (Appendix III) show that detectable concentrations of
benzene, ecthyl benzene and toluene existed in the sampled water.
Constituent levels were very low (5.35 to 9.60 parts per billion) which
could indicate diluted concentrations of leachate. Volatile organic
compounds are commonly found in solvents, degreasers, paints, paint
thinners, and in some household cleaners.

e A
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SITE EVALUATION AND DEVELOPMENT
GENERAL SITE SUITABILITY: Site suitability depends on many
interreolated parameters including landuse, climate, topography, hydrology
and geology. There are also nongeohydrologic factors significant 1in

landfill siting such as social, cconomic, demographic and landuse, but
these factors are beyond the scope of this report.

The subsurface material characteristics and hydrologic conditions have both
favorable and unfavorable properties at this site which should be
considered for planning site development. The relatively shallow water
table and generally fractured consolidated shales are potential
disadvantages. However, the low hydraulic gradients and expected flow
rates, the limited storage capacity and generally poor quality of the
gubsurface water are positive aspects. Furthermore, visual inspection of
the recovered core, laboratory and field permeability test results indicate
that most of the existing discontinuities in the shales, particularly at
greater depths, have very low or non-transmissive properties. Existing
trenches at the site have not encountered any sidewall groundwater
seepage problems, even though the trench depths are below projected
groundwater levels. It may be that due to the low transmissivity of the
shales, the groundwater is evaporating before seeping out.

The relatively  shallow groundwater conditions and  permeability
characteristics of the insitu materials at this site are the primary
considerations in the engineering design of the waste containment areas.
Laboratory and field permeability testing, and characteristics of recovered
materials indicate that the upper 30 feet of sediments generally would not
satisfy the hydraulic conductivity requirement of 1.0x10E-7 cm/sec.
Permeability in the insitu materials decreases with depth, due to the
decreasing number of fractures and the closing of relative apperture
spacing in the shales. However, there remains evidence that at least some
shale fractures and siltstones at greater depths would exhibit
permeabilities greater than 1.0x10E-7 cm/sec.

The relatively low hydraulic conductivities and the poor water quality of
the shale materials suggest the water bearing strata could be classified as
an aquitard rather than an aquifer. DBased on the tested water samples, it
is questionable if natural groundwater at the site would be suitable for any
purposes. Relatively low hydraulic gradients and permeabilities, and poor
groundwater quality indicate long groundwater residence time and very
slow velocity rates. Therc arc no known productive aquifers below the
landfill site, and existing decper water bearing strata could be expected to
have poor quality characteristics. Evidently, the Abilene Landfill site
located northeast of the City has success{ully operated in similar red beds
of the Clear Fork Group.
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REGULATORY REQUIREMENTS: The suitability of this site for use as a

sanitary landfill should be evaluated with respect to the Texas [lealth
Departments regulations. The following paragraphs present selected Health
Department regulations which may be applicable to the proposed Type I
landfill site:

Sec. 325.74 (b) (5) (D) (ii)

" _ . ., A facility shall be designed so as not to ‘contaminate
the groundwater beyond the boundaries of the site . . . "

" . . . The minimum acceptable protection separating solid
waste from groundwater or perched water shall be a
naturally occurring barrier ol in-situ soil or a man-made
liner which provides the protection of three feet of soil with
a coefficient of permeability of no more than 1.0 x 10-7
centimeters per second . . . "

n . . . Constructed liner thickness shall not be less than
three feet even when soil with a coefficient of permeability of
less than 1.0 x 10-7 centimeters per second is used. A
protective cover of at least one foot of soil shall be provided
for all constructed liners. As an alternative, the one foot
on protective soil cover may be omitted if the constructed
liner thickness is at least 3 1/2 feet. In-situ liners shall be
at least four feet in thickness or three feet with a one-foot
protective cover . .

Sec. 325.74 (b) (5) (D) (iii) (II1)

w ., . Proposed procedures shall be shown when
overexcavation and recompaction are required for
impermeable soils containing fissures, cracks, joints, bedding
planes . . . "

Sec. 325.74 (b) (5) (D) (iii) (IV)

m ., . If groundwater is encountered in the disposal
excavations, or in cases where excavations extend below the
seasonal high water table, materinls with a weipht equivalent
to one foot of compacted clay liner for every two fect of
static water head encountered shall be used as a basis for
construction of a liner between the deposited solid waste and

the groundwater. The total thickness of the liner shall
consist of three feet of soil with a permeability of no more
than 1.0 x 1.0 x 10-7 centimeters per second . . . plus an

additional thickness of other soil as described above . .

w . . Pressure release systems may be used to reduce the
amount of liner support construction . I
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Based on regulatory requirements, the landfill site will require a
constructed liner or scarified/recompacted materials over most of the site.
It is possible that the .Texas Department of Health may. consider certain
groundwater and material insitu characteristics at the site and allow some
divergence from the wusual standards concerning constructed liner
requirements. Iowever, the following recommendations are based on the
literal interpretation of the regulations.

AREA EXCAVATIONS: Materials at the site are expected to be readily

excavated using the existing equipment at the land{fill. The upper soil
zones should be stockpiled separately for final cover material. The upper,
more weathered shales should also be stockpiled in areas not to interfere
with future excavations, for use as liner and cover material.

SIDE LINER CONSTRUCTION: Side liners, at least three feet thiek, will

have to be constructed in excavation areas along the fractured shales and

.soil exposures to isolate potential seepage groundwater and to contain

potential leachate within the waste contaminant area. Recompacted onsite
soils and clays should serve as suitable liners. Side liners may have to be
keyed into the underlying shales a minimum of two feet.

It is suggested that the depth of excavations remain in the unsaturated
zone above the seasonal high water table. Otherwise, side liners may be
required to be thicker due to hydraulic head. Above-ground berms could
be constructed in order to extend the height of waste placed above natural
grade.

Since groundwater was encountered at the landfill site, a pressure release
system might be considered. An engineered groundwater collection system
could be designed to help prevent seepage water from entering the
excavation and used to reduce static water head occurring in weathered
materials exposed along landfill boundaries. If a method such as this is
utilized, three fecet of impervious liner material should be used, and then
one foot of protective cover.

BOTTOM LINER REQUIREMENTS: Based on regulatory requirements,

material characteristics and groundwater conditions, it is recommended that
the shale materinls be scarified and reccompacted in place on the bottom of
excavations. This measure will further insure that any leachate generated
in the waste disposal area will be contained within the boundaries of the
site.

It is possible that in some areas the insitu shales may provide as a
satisfactory liner based on independent liner evaluations. A dectermination
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will have to be made in each waste excavation concerning the permeability
characteristics of the shales. However, my understanding is that Texas
Department of Health policy will basically require constructed liners at all
new permit sites, regardless of the groundwater conditions,

FINAL COVER: Municipal Solid Waste Regulations require that 2 to 2.5
foot of final cover must be placed over completed solid waste areas. Most
soils and shale materials at the site will be suitable for the first 1.5 feet
of compacted cover. This section should be constructed similar to side or
bottom liner areas. It is recommended that an additional 12 inches of top
soil capable of sustaining shallow rooted vegetation cover the compacted
layer to help retain moisture.

LINER EVALUATION: Liner material evaluation and liner design and
construction must be in accordance with the Texas Department of Health
Bureau of Solid Waste Management Technical Guide No. 3. Construction of

competent liners requires that the quality of materials meet or exceed the

specified quality and that the installation procedures produce a material of
the specified characteristics. In recognition of this, a quality assurance
program must be developed. This program specifies the types, methods
and frequencies of tests, which would be implemented during construction.
Technical Guide No. 3 is a model for this Soil Liner Quality Control Plan
(SLQCP) and constitutes the minimum recommended program level.

It is through tests and inspections at the time of construction that thesc
erucial requirements are met. Soil Liner Evaluation Reports (SLER) must
be completed according to the SLQCP for each constructed or insitu liner
section.

MONITOR WELL PROGRAM: By regulation, the municipal landfill should
have as a mimmum one upgradient and two downgradient monitor wells.
Due to the large size of the site, the multi-directional flow and the
hydrogeologic setting, it is recommended that at least eight monitor wells
be completed during the lifetime of the site.

Installation of monitor wells can be phased to provide adequate contaminant
detection based on the operation plan and scctorized fill layout. Tentative
monitor well placement is shown on Plate IX. Monitor wells designated as
M-1 and M-2 would serve as the initinl downgradient wells located at the
edge of fill containment areas. M-3 and M-4 would provide upgradient and
background groundwater quality data for comparison purposes. As the
site is developed, the additional monitor wells could be installed adjacent to
the fill sections. :
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Completely screencd intervals to a depth of 40 feet should provide nn
adequate vertical sampling interval. Ideally, each monitor well should
intercept a siltstone layer since these horizons are believed to contribute
significantly to lateral flow.

The existing piezometers should not be utilized for permanent monitor
wells. The temporary piczometers will have to be removed and bentonite
plugged according to regulations. It is suggested that groundwater
measurements be taken at least two or three times a month until summer,
1991. Daily readings following a large rainfall event until 24 hour static
levels are established may provide some insight to groundwater recharge
and flow.

Respectively submitted,
TRINITY ENGINEERING TESTING CORPORATION

j‘m Wkéuum

Win McAtee, Geologist
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December 27, 1990

Jacob & Martin,Inc.
3465 Curry Lane
Abilene, Texas 79606
Attn: Mr. Ken Martin

Reference: Geotechnical Investigation
Haskell Regional Landfill
Haskell, Texas

Dear Mr. Martin:

, «l Enclosed please f{ind one (1) copy of our report for the referenced project.

. Two copies have been sent to Mr. Robert Baker. This is a final copy,

and if any corrections are necessary, they will be made by addendum or
peage.

We appreciate the opportunity to be of service to your company. Please
feel free to call if you have any questions concerning this report.

Sincerely,

TRINITY ENGINEERING TESTING CORPORATION
MMLW

Win McAtee, Geologist

Waco Engineering Division

WM/ph

Lnclosure
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APPENDIX 1
PHOTOGRAPHS

PLATES I TO IX
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Photograph 1 - Southward view across south-central portion of
the landfhll  site. Piezometer No. B-6 is located in the

approximate middle of the picture.

L

area trench.

Photograph 2 - Northward view taken from next to the active

Page 25 December 1990
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3 - Southward view taken from near Boring No. 18

Photograph
scattered small trees in the low lying

showing the grassland and
arca of the tract.

- Sputhward view taken from on top of the stock

Photogranh 4
fank dam. The active landfill area is along the horizon in the

distance.
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Photograph 5 - View of the conglomerate bed exposed along the

active area trench. The conglomerate is composed of loosely
cemented gravel and sand.

- Closeup View of exposed trench side wall

Photograph 6
haracteristics of fractures in the red beds,

showing the typical ¢
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LOCATION OF BORINGS

HASKELL REGIONAL LANDFILL
SEPTEMBER, 1990
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INASKELI, SAMITARY LANDFILL
HASKELL, TEXAS
SUMMARY OF SOIL CLASSIFICATION TESTS
Boring Depth L. PI  -200 % Material
No. (ft.) % (%) (%) Moisture uscC Description
1 90.0-92.0 37 21 100 7 CL Reddish Brown Shale
2 1.5- 3.0 58 43 93 15 CcH Dark Reddish Brown Clay
3 44.0-44.5 37 21 100 9 CL Reddish DBrown Shale
4 81.5-82.0 57 32 95 15 cn Reddish Brown Shale
Ll 5 24,2-25.0 43 24 98 13 CL Reddish Rrown Shale
6 33.0-34.5 42 21 99 10 CL Reddish Brown Shale
7 16.0-17.8 40 26 88 12 CL Reddish Brown Shale
8 13.2-13.8 317 22 73 13 CL Reddish Brown Shale
w/sand
9 48.6-50.0 48 27 92 13 CL Reddish Brown Shale
10 15.0-16.0 40 24 97 11 CL Reddish Brown Shale
11 36.6-37.8 45 27 98 11 CL Reddish Brown Shale
12 48.0-49.5 48 30 99 11 CL Reddish Brown Shale
13 18.0-19.0 44 25 95 12 CL Reddish Brown Shale
14 29.8-30.2 41 24 99 11 CL Reddish Brown Shale
15 3.0~ 4.5 50 36 94 17 CL-CII Reddish Brown Clay
LL = Liquid Limit PI = Plasticity Index (-)200 = Percent Passing #200 Mesh Sieve
MC = Moisture Content USC = Unified Soil Classification

PLATE V

Sheet 1 of 2
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Engineering Testing
Corporation
HASKELL SANITARY LANDFILL
HASKELL, TEXAS
SUMMARY OF SOIL CLASSIFICATION TESTS
Boring Depth LL PI -200 % Material
No. (ft.) % &) %) Moisture UscC Description
16 19.0-20.0 37 23 91 11 CL Reddish Brown
Shale
17 7.5- 9.0 30 19 44 13 SC Reddish Brown
Clayey Sand
. 18 43.1-44.0 49 28 98 12 CL Reddish Brown
SIS Shale
19 23.0-24.0 34 20 96 10 CL Reddish Brown
Shale
{ 20 0.0- 1.5 — == 44 5 sC Reddish Brown
Clayey Sand
20 64.0-65.0 44 28 99 9 CL Reddish Brown
Shale
21 21.5-22.0 47 28 96 14 CL Reddish Brown
Shale
22 6.0- 7.5 44 24 98 17 CL Reddish Brown
Shale
23 32.6-33.4 42 27 96 11 CL Reddish Brown
Shale
24 25.0-25.7 11 22 86 8 CL Reddish Brown
Shale
* - 42 24 - - CL Reddish Brown

Silty Shale

* Composite sample from active area trench (Standard Proctor)
LL = Liquid Limit PI = Plasticity Index (-)200 = Percent Passing #200 Mesh Sieve
MC = Moisture Content USC = Unified Soil Classification

PLATE V

Sheet 2 of 2
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s Trinity = —_—
- Engineering Testing e eS————————— =
: Corporation

|

{ ) RN r}"" =

///z-——"::—.; Sy : - =t S WATER TABLE CONTOUR MAP
~ J -

HASKELL REGIONAL LANDFILL
SEPTEMBER, 1890

4 /%, 58 iﬁ

N4 9/;; 1450

~T
/7~ %9 B-20 ’ L 1452.8
(e 1456.% 1452.3
4 1455.4
M-6 M- [T
‘ \ = .
! (4668 ® 1455.0 @ 4555 m-2) | LEGEND:
Q) B-16 1459.6 £ B-15 1454.7 €5 5-14 14554 v B-13 & o {
i\ - i = . i
o o ibeto 145102 SN < SORING
AN s - 1450.8 A\
s - i / c ETER
i = @ PIZZOMETER
3 .
-
< OIL WELL
14513
& ® WATER WELL
T — = SURFACE WATER
-
- 1464.5 -
// 1464.3 ¢ Sm—— FENCE
S B-u
s —— CREEK
//
e e WATER TABLE CONTOUR
—> FLOW DIRECTION -
/T @ PROPOSED MONITOR WELL
P 14657  MAXIMUM & MINIMUM WATER
/ 1460.3  ELEVATIONS BETWEEN
// 7/12/90 AND 9/24/90
// SCALE FEZT
I : : ]
- 0O 100 200 300 400 500
- APPROXIMATE EXTENT
‘M-4 -
X /l OF SOLID WASTE
V4
it 1470
P .
1470.0 //
B-4 1468.7 B-3 14715 14617 B.2
e 14648 @) 4.8 @ ~-7
o3 P v - - v ) 1
- T_-_.'
]
/
/
e
. ~
-

PLATE IX
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orporation
WEST = . CasT
FT. ABOVE
SEA LEVEL
1490 —
B-11
1480 B"W :
[ | ; \ ~B-10
T ——
1470 (- >
__,__-———’—'—'_——’_——_ 3s
= \3-9
A 4 I -t h. 4 _ w :
1460 — 3 o —
: ls_’_,—’—J .
.-ﬁ:—-——_._._-_—-__—.__—_ "N-.__‘_ .
1450 (- < —_—
— 3 s T
e - REDDISH BROWN SHALE —_
1440
5
1430 (— 3 :
1420 (—
1410 &
LEGEND: ¢ — cLaAY STRATIGRAPHIC CROSS SECTION
s — SHALE

HASKELL REGIONAL LANDFILL

ss— SILTSTONE SEPTEMBER, 1890

— WATER TABLE

HORIZONTAL SCALE — 1"=200'
VERTICAL SCALE —1"=20'

PLATE VI
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N SOUTH NORTH
)
FT. ABOVE
SEA LEVEL ~ .
1490 - 2 - g
B-I
1480 (— c
B-5
s
1470p= \3-9
\—\ B-13 6.17
1460 A
— e 1 _____1 ¢ .
1450 — N — v 8, 4
s e — —— ~ —_ — . v
1440 ’
3 REDDISH BROWN
1430 = : CLAY TO n
SANDY CLAY
1420 —
1410 |- REDDISH BROWN SHALE .
1400 —
1390 }—
1380 |— T
1370 [
1360 - =
STRATIGRAPHIC CROSS SECT/ON
LEGEND : ¢ — CLAY
s+ — SHALE HASKELL REGIONAL LANDFILL
s2 — SILTSTONE SEPTEMBER, 1990
—Y_ _ WATER TABLE
HORIZONTAL SCALE — 1":200'
VERTICAL SCALE — "= 20'

PLATE Vil
———— -
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Engineering Testing

DEGREE OF WEATHERING

Unweathered .. Rock in its natural state without
visible sign of decomposilion or
discoloration

Slightly
Weathered . ... Slight discoloration without visible
sign of decomposition

Complete discoloration with zones of

slightly decomposed rock

Weathered ....

Severely
Weathered .... Complete discoloration and decom-
position, approaching soil texture

and appearance

= Corporation EXPLANATION OIF SYMBOLS AND TERMS
nin Al
USED ON LOGS OF BORINGS
Q -
whk w .
I T o <
. |0z 28 wa | wi o |9
o w o |&| O MATERIAL DESCRIPTION o4 | &> ~ 0
W w s |1=| < o= o Fs) w T
Wi | £ 2| g ox | 03 e
|| = o 0 e o
a o w
[a]
(S v oo oo undisturbed push tube sample _|
B 3. 5. pocket penetrometer test _
. \ --------- disturbed sample ot
=—"5 % 15 .| split spoon sample and standard Ywater surface
= g penetration blow count = -
— - —
— E --------- wash boring, no sample recovery -
o E —_
10 & Texas cone penetrationes e« TCP Test \
¥ 100 Blows=3" i
SX 3 =
B 5.0'] 4.0° al
— . « NX-size core sample —
—— 15 _
. L_\._.-—-"‘—'__“--______.»-"'__—_'_‘——"’-'W —_————— ___,..-/ T ———
TYPICAL SOIL AND ROCK SYMBOLS
—~ ]
Well-Graded Gravel (GW) ’ Silty Sand (SM) .| Shale J.,:E:: Limestone
L o~ A
Poorly-Graded Gravel (GP) ,& Clayey Sand (SC) “':"' Sandy Shale % Shaley Limestone
j ~, P~ "‘"
4 4
Silty Gravel (GM) Silt (ML) :4.'_: Weathered Shale J“r“:’ Weathered Limestone
/) - I . et .
Clayey. Gravel (GC) // Lean Clay (CL) :1::| Sandstone =1 Dolomite
252 Well-Graded Sand (SW) [“ Elastic Silt (MH) EB@ Conglomerate Fill Material
/o707 . + % .
DO Poorly-Graded Sand (SP) Fat Clay (CH) ?/%{CZ Caliche ’ 5!'* Asphaltic Concrete
LN 5 ) °. ﬁ

SOIL STRUCTURE

Caleareous .... Containing calcium carbonate

Slickensided . .. The presence of planes of weakness
having a slick and glossy appearance
Fissured Breaks along definite planes of fracture

with little resistance to fracturing

Alternating thin layers or lenses of
varying material or color

Laminated ....

Interbedded ... Alternating layers of varying material

The Log of Boring is a representation of the subsurface materinls at the specific boring location and within the depth

explored. The transition between stratn may be gradual

and variations in material types and depths between borings

can be expected. Water level observalions represent those conditions at the time of exploration and may vary with time

and location on the site.
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droject: Haskell Sanitary Landfill

Location: Haskell, Texas

Date: 7/10/90 Type: Core

LLOG OF BORING

Boring No: 1

- 0 =
2] S <C
T 6 lﬂ = 8 w uo_j w 5 EJ O
Fw o |2]| OF MATERIAL DESCRIPTION g 4| &> . n
w s |2 2 = | 0Op T
Wy s |<| ox ox | OH =
- (RQD) | @ | 1482.810
- i 4.5+ | _Tan Clayey Sand -
— T 4.5+ Reddish Brown Sandy Clay -
— with calcareous particles ==
s | | 4,5+ —
5 Lo
— Rl Reddish Brown Shale =
—_— = (fractured) 5.0 1.2 =
T S (0%) )
: s 5.0 1.1 -
| — . .L.Ii -~ :
=~ (0%)
— 15 | ~ 7
— ~ 5.0 2.6 —
[ ,~ ~ (42%) —
- e 10.0 | 6.2 -
— 25 | ~ —_—
B i (8%) —
— 30 | ~_ v
— 35 |7, 10.0 | 5.6
: ~ (19%) _:
4 mop== — 7
Log of Boring continued —
T |_Results of pocket penetrometer tests
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= = Corporation LOG OF BOI{ING

'roject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/10/90  Type: Core Boring No:
= a .
. | 3|4 £3 wdlwe| & |3
E | @ & o MATERIAL DESCRIPTION 53| 5= i g
wi |2 |3| @ oz | 09 =
n |? Z 0o Lt Wl
(RQD) a 0
B i Reddish Brown Shale
B -~ (fractured)
- == 10.0 6.5
i = (0%)
50 | ~ )
- = 3.0 | 0.0
. . = (0%)
F H i |78
- ~ 5.0 | 4.1
— g (10%)
— 60 |~ ~
— —~— 10.0 | 9.9
— 65 |~
— ~~ (35%)
— 70 |~~~
75 |- 10.0 | 9.9
— el (54%)
NS 80 L~ —En— o
Log of Boring continued
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Engineering Testing

= = Corporation LOG OF BOl‘ING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/10/90 'Type: Core Boring No: 1
= 0 2
(D .
. |3 |4] 28 wl lwe | & |
Eln |a || O MATERIAL DESCRIPTION RS o 12
wi | 2 |2| B oz | 08 =
(&) > | < v Wi o O E
N R -4 b 1]
(RQD) )~ 0
— %:v Reddish Brown Shale 5.0 4.7
— g (fractured)
— 2 (38%)
—— 85|~
- ~ 5.0 | 2.7
- g (0%)
— 90| ~~
— . L|| -~
r:'_ 95 > 10.0 7.9
— =y (497%)

— Total Depth of Boring = 100.0 feet

Note: Boring was advanced 53.0 feet below
- the ground surface prior to using drilling
== fluid, and groundwater was encountered at

: that depth. Static water level established
at 26.0 feet within 24 hours after bailing.
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Corporation LOG OF BORING
Droject: Haskell Sanitary Landfill
Location: laskell, Texas Date: 8/2/90 Type:  Core Boring No: 2
a Y
w= o u : X
Fw |a (%) 9 MATERIAL DESCRIPTION c- | s i a
(TR > | < oo oo QO -
°7 |8 |9 =8 o o &
(RQD) | T | 1485.910
" , | 4-°% | park Reddish Brown Clay O
|| 4.5t ]
— 4.5+ | Reddish Brown Silty Clay —
ST 5 . &
/ 4.5+ 7ith calcareous nodules -
= /-
— el B -
- e Reddish Brown Shale —]
— -~ b.5+ (fractured) .
— 10 | ~ || | 4.5F
| CKosl il 1" gray siltstone layer —
[ ol = -]
—15 |=
o s 1" gray siltstone layer 10.0} 8.5 =2l
90 |~~
— P (147) N
— 25 |70 —
I o~ O 8.0 7.8 =
— ~ (712) 5
- ~ 10.0| 5.7 =
—— 35 |~ ~
- 2 (227) =4
— 40 - f——
: Log of Boring continued —
| — __Results of pocket penetrometer tests =
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Engineering Testing

’roject: MHaskell Sanitary Landfill

Location: Haskell, Texas Date: 8/2/90 Type: Core

Corporation LOG OF BOI‘ING

Boring No:

0 V3]

[ 1= a w . é

T, ol b= 38 wo | wf & O

Fm | 2|&] O MATERIAL DESCRIPTION €41 5> o 12

ol E < o Og (_)8 N

n za W w

(RQD) . =)

B :- Reddish Brown Shale B

~ B (fractured) 7

| 45 |- 10.0| 9.4 !

o, 50 -~ (74%\ —

L — Total Depth of Boring = 50.0 fect —

— . aol -
I

[ Note: Boring was advanced 11.0 feet below ]

the ground surface prior to using drilling ]

N fluid, and groundwater was not encountered |

[ above that depth. Static water level ]

- established at 24.2 feet within 24 hours N

after bailing.
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Engineering Testing

N : ~ "I | PIN
= Corporation LOG OF BOI{ING
Project: MHaskell Sanitary Landfill
Location: Haskell, Texas Date: 8/2/90  Type:  Core Boring No: 3
) l?J E
T, |5 |4 £8 wid | w Z |3
EFw |@ |2 Ok MATERIAL DESCRIPTION c | @ = 2
] s |=| A 0= | Op w T
k™ s || O o | 0Oy =
6 |5 28 S | 78 3
(RQD) | T | 1488.5|0
— // 4.5+ | park Brown to Brown Silty Clay -
~ // 4.5+ B
I /// 4.5+ | Reddish Brown Silty Clay -
— 5V N 4. 54 Reddlish Brown Stlity Clay
— I with scattered gravel -
— ~ L 4.5t =
— . Reddish Brown Shale =
~ 4
10 [~~~ T b5+ (fractured)
[ " -I..‘l ~H~ I
— 15 |77 =]
= i 5.0 4.4 =
— = 40%) i
e o _ 4" gray limestone layer -
i iy 10.0 | 2.5 o
- i (0%) -l
— oy — 5" gray siltstone layer —
L ~ 10.0 | 5.5 -
— 35 | 1" gray siltstone layer
— == (267%) =
— 40 = )
' Log of Boring continued . . .
|_Results of pocket penetrometer tests
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-

Corporation

L.OG OF BORING

Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 8/2/90  Type: Core Boring No: 3
= m 2
wn : <
. |o|S| £8 ' wid | wi et O
= L (@&l O MATERIAL DESCRIPTION 3| 5= ol ‘g
wit | £ 2| o o | 08 o
57 |2 |2 2d o | d 0
(RQD) s o
= i Reddish Brown Shale :
i s (fractured) |
T s | 10.0 | 9.6 )
- T~ (50%) =
50 fe=e
= Total Depth of Borlng = 50.0 fecet —
— ]

Note:

Boring was advanced 20.0 feet below

the ground surface prior to using drilling
fluid,
above that depth.
established at 23.7 feet within 24 hours
after bailing.

and groundwater was not encountered
Static water level was



dhudson
Text Box
Page 44 December 1990


nAzAmTrinity

Engineering Testing

. Project:

Location: Haskell, Texas

Corporation

Page 45 December 1990

Haskell Sanitary Landfill

Date: 7/13/90 Type: Core

LOG OF BORING

Boring No: 4

a I,
n= o w . =
r, |a |5 28 wo | wE o |o
P (@ |Z| Qu MATERIAL DESCRIPTION £d | &= o 2
wt |2 |2| o o | 08 =
o o |6] LW o 5 a.
‘ (RQD) © | 1490.010
= // 4.5+ Reddish Brown Silty Clay s
= 4.5+ )
— 4.5+ =
= 5 / 4.5+ -
[ -~ b5+ Reddish Brown Shale :
T —~ (fractured) |
10 |~ =
— 4 atl "'- :
— ~ 10.0 | 3.2
— 15 | .
I P (0%) .
o e 10.0 | 7.3 -
— 25 | -
= g 1" gray siltstone layer (10%) -
=30 [=e=
-— = 10.0 | 8.9 )
L 35 : Gray Siltstone (laminated)
i~ ol Reddish Brown Shale il
s (fractured) _
— 40 :,..: 2" gray siltstone layer (29%) ]
. Log of Boring continued —]
—Results of pocket penetrometer tests
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9roject:

Location: Haskell, Texas

Corporation

Page 46 December 1990

Haskell Sanitary Landfill

Date: 7/13/90 Type:  Core

LOG OF BORING

Boring No:

4

0 Ly
nk a w . 3
L ol 38 wm | wg i o
b || O MATERIAL DESCRIPTION QO: 3| &> o 0
oW > |< @E Og oo E
1% == (RaD) |, & ul
— [ Reddish Brown Shale -
— a2 (fractured) -
|45 |~~~ 10.0 9.4 —
= Gray Siltstone (laminated) —
| iy Reddish Brown Shale . —
Lo 50 [ (fractured) (37/'),
martv b 10.0 | 7.8 _
—\ o~
- " (22%) —
s 60 | ™
b et 5.0 1.0 —1
— . (0%) T
65 |.7.
L— 70 | ~~ 10.0 | 8.8
| - (41%) I
75 MMM
t:_.go o
= Log of Boring continued . =
— __Results of pocket penctrometer tests
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Engincering Testing : . .
= B Co:%'poration LLOG OF& BORING

sroject: Haskell Sanitary Landfill

Location: llaskell, Texas Date: 7/13/90 Type:  Core Boring No: 4
. 5 0
%) : <
T, |3 |=| 28 wh | w o |o
E_' ﬁ m % 9 L MATERIAL DESCRIPTION GO: '_'___," g > T ‘g
wiy | 23| o oz | 08 =
n |v L (m] e o
zZa ]
(RQD) = o)
[ ~ Reddish Brown Shale =
B = (fractured) 10401 § 8-F B
== H- (28%) —
l—. 85[~~
= ~ 5.0 | 0.0 a
[ —te (0%) &
90" |
- . il ~ —
— i A~ 10-0 9.6 T
— 95| ..
| - (63%) —
1060+
Total Depth of Boring = 100. 0 fect =

Note: Boring was advanced 65.0 feet below -
the ground surface prior to using drilling =

34 .0 feet. Static water level established

-
[—__— fluid, and groundwater was encountered at —

at 22 feet within 24 hours after bailing. —
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= Corporation LOG OF BOI‘lNG
Oroject: Haskell Sanitary Landfill
Location: Haskell.,, Texas Date: 9/3/90 Type:  Core Boring No:
Q 4
o lw| 25 Q o > <
I a = 1w w 1] 1] (@]
Elh |8 |2] 8% MATERIAL DESCRIPTION | g5 0|
we | 22| 2c o | 08 E
o |9 2§ & i
(RQD) | @ | 1473.2]|0
B 4.5+ Reddish Brown Clay |
.. . 4.5t | peddish Brown Shale —]
. o 4, 5+ (fractured) -
Y B | e .
poee 10 [T
s ook 1 -~ =
iy ~y 10.0 | 4.8 ~|
-15 |~
- -~ (22%) -]
™ - 10.0 | 7.8 —
— 25 |7 |
= e (45%) =1
— 30 |7
— ~ 10.0 | 5.3 =
—35 |~
" ~~ (25%) —
Log of Boring continued .
___. |_Results of pocket penetrometer tests LIPS



dhudson
Text Box
Page 48 December 1990


Page 49 December 1990

:E%a’[‘rinity

Engineering Testing .
= = Corporation LOG OF BORING

.’roject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 9/3/90 Type: Core Boring No: 5
- 5 gz
124 o] : <
. E)j u_’J = 8 w w 5 a O
e L @ % o MATERIAL DESCRIPTION g - GO: > i '-£
Wy 2 |z| o oz | 08 =
oo ZF o m Q.
(RQD) o« o
i < Reddish Brown Shale ::
[ - (fractured) ¥
a5 |~ 10.0 | 7.8
— = (55%) m
50 f==
— Total Depth of Boring = 50.0 feet =
[, i
t-—— ].' —

Note: DBoring was advanced 10.0 feet below —
the ground surface prior to using drilling -
fluid, and groundwater was not encountered -
above that depth. Static water level

established at 21.0 feet within 7 days after -
bailing. —]
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Corporation LOG OF BORING

droject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/8/90 Type: core Boring No: 6
o 4
I|_ 6 L_L!l ;8 [TINTT] UJ% L!>J (@]
’E_ L m|(a| O MATERIAL DESCRIPTION x| &> ~ s
g s |=| 2 o= 10p w T
Ou. > | < m T oo (_)o o
n 9] zg o | a.
(RQD) | & | 1487.3|0
— ] | 3.5 Reddish Brown Clay
| 2.5
== - 4.5 Reddish Brown Sandy Clay with gravel
Il : // 4.5+ |—=4'" gray sand layer
L. ~~ 4.5+ | Reddish Brown Shale
: -: 4.5+ (fractured)
10 | <= 3.5 6" pray siltstone layer
e
== ; ~
—15 |~
B s 2'" gray siltstone layer
- o 10.0 | 5.4
— ~~ 2" gray siltstone layer
L ":_’" (237%)
[ ocd 10.0 | 9.1
30 |
- rniie (52%)
35 = 7
L Total Depth of Boring = 35.0 feet
:_ Results of pocket penetrometer tests
—_ Note: Boring was advanced 20.0 feet below the ground
A surface prior to using drilling fluid, and groundwater
- was not encountered above that depth. Static water level
U— was established at 14.5 feet 2 hours after bailing.
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li

Corporation LOG OF BORING
Opoject: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 8/8/90 Type: Core Boring No: 7
- a 2
2 0o : <
L o |4l 2 8 wo | wg o O
W @ || OF MATERIAL DESCRIPTION x| TS ~ ®
oy s |I=S| 2 o= | Q3 T} T
Wy |5 |<| oc ; ox | 03 [
- w |9 zg -~ wm o
(ROD) C | 1489.4]0
%
:: §§/"“‘2 3 Reddlsh Brown Clay =
[l ///_,& 4.5+ with limestone particles =
T /6 | 4.5+ —
— 3 3% 3.5 Reddish Brown Clayey Sand )
— ey Reddish Brown Shale ]
[ e (fractured) ]
P 10 A:-:-...
~—,T;| Gray Siltstone (laminated) -
— |~ .
—15 |~ Reddish Brown Shale 10.0 | 7.7
= oyl (fractured) _
;20 “|B5E8 Gray Conglomerate (407)
: = Reddish Brown Shale o
- ~ (fractured) |
~ 10.0 |1 9.9 |
—25 ~
B e (427%) ~
:r—BO o —]" gray siltstone layer |
e ~ 5.0 4.3 —
i s (68%) .
35
- Total Depth of Boring = 35.0 feet =
— Results of pocket penetrometer tests

Note: Boring was advanced 20.0 feet below the ground
surface prior to using drilling fluid, and groundwater
was not encountercd above that depth. Static water level

was established at 15.0 feet within 5 days after bailing.
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Page 52 December 1990

Engineering Testing

Corporation ; LOG or BOI‘ING

Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 8/10/90 Type: Core Boring No: 8
(72 3= o m . Lju
. |o |2 28 wo | wE o |9
bw |2 |%| Q& MATERIAL DESCRIPTION 4| 5= I
wl |2 |2| @ oz | 08 =
o7 |2 |9 28 ol o s
(RQD) C | 1491.4| O
e || 4.5+ | Reddish Brown Clay 7
e o 4.5+ il
o L] 4.5+ T
— 3 Reddish Brown and Tan Silty Clay ' |
= with scattered gravel |
| /T 4.5+ _
— 10 | 2. Reddish Brown Shale to Shale with sand 7
= = (fractured) B
O g -
I N i —thin gray siltstone seam 10.017.9 =
=15 e
= T~ (34%) =
B 20 lims Cray Siltstone (laminated) _l
= < 5.0 | 4.6 —
~ Reddish Brown Shale to Shale with sand .
- (fractured) . _
B ~ 11 K - (OA) l/
o5 | ~ — 6" gray siltstone layer
N s 10.0 | 0.0
= ~~ %) -l
| == Total Depth of Boring = 35.0 feet =]
— Results of pocket penetrometer tests
5 Note: Boring was advanced 25.0 feet below the ground -
= surface prior to using drilling fluid, and groundwater —]
I8 was not encountered above that depth. Static water level —
- was established at 14.8 feet within 5 days after bailing.
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A%Trinity
Engineering Testing

: Corporation LOG OF BORING

Jroject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/22/90 Type: Core Boring No: 9
. o e
<2 Q = <
- |38 |4] £8 wa | wi @ g
W @ (| O% MATERIAL DESCRIPTION c2 | oz o
ewm |32 2 o 0 T
(T =S| < o O (O FF) -
(RQD) @ | 1465.9|0
Il | ll 4.5+ Reddish Brown Clay o
— i 4.5% | Reddish Brown Shale =
— T 4.5+ (fractured) —
- S| L4t -
— 10 |7~ f =
- el | .
'_ i 2 -r-
~ 15 |~ 10.0 | 9.2 ay
— e — 4" gray siltstone layer B
— — (462) ]
20 |55 ]
25 |~~ 10.0 | 7.9 —
— B3 (46%) =
— 30 |77
I Rk » 10.0 |8.6
= o (57%) |
Log of Boring continued . :
— —Results of pockel penctrometer tests
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|

‘i%;x'l‘rinity

Engince&iglgpgrasggg LOG OF BORING

" Vroject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/22/90 Type:  Core Boring No: 9
= 8 .
o 0 = <
. |3 [4] £8 wa | wi | L |G
E 1 m || OF MATERIAL DESCRIPTION 6= | 62 0
') L. > | < o (& O =
n |9 zg o v
(RQD) - o
P Reddish Brown Shale |
= (fractured) 10.0 | 9.9 ]
~~ M (61%) =~
5
Total Depth of Boring = 50.0 feet =]
el —

Note: Boring was advanced 30.0 feet below
the ground surface prior to using drilling
,fluid, and groundwater was not encountered

above that depth. Static water level was
established at 17.7 feet within 7 days after
bailing.

lllllllTlItill.l]ll.|__l_‘1_l__,‘lliil1lll|
l

.‘llll'
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é‘ﬁkn'lﬁ'inif:y = e —
tngineering Testing - v
Corporation LOG OF BOI{‘[NG
~Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 9/5/90 Type:  Core Boring No: 10
= a -
w y <
.. |2 |4] 28 wh | we 2 |o
F |@ || Oc MATERIAL DESCRIPTION cd | x> 1 n
0. s |=| A Q= Q0 w iE
wy |$£|g| ox ox | 03 =
57 | o |9 2k S| T 5
(RQD) | | 1475.6)0
L _/éé ; 4.5 Reddish Brown Clay .|
| pou — Gray Clayey Sand ]
. ~~11]14.0 |
| g 4.5+ Rec¥dlsh Brown Shale =)
s g (fractured) L]
= S| ] 4.5t _
=10 | .
I~ ."";"‘*i ~ :
= = 10.0 | 7.3
—15 L= —
B el (22%) i
—20 | ~ ==
—25 |~ 10.0 | 9.0
B i (81%) B
——30 ~
— [ _thin limestone layer =
T ey 10.0 | 7.9 ~
I~ (53% =
40 - )
Log of Boring continued . . =
— l—- Results of pocket penctrometer tests (i

i1
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EazmTl’inity : E———
sngineering Testing 4
. - 2 Corporation LOG OF BORING

roject: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 9/5/90  Type: Core Boring No: 10
= a al
0 .
o, o |4 38 w D w 5 o S
Fl |2 |&| Qi MATERIAL DESCRIPTION L3 | 5= D 4%
Wi g |3| O oz | 08 =
w |9 @ o w Y
(RQD) c =)
: ot Reddish Brown Shale :
= o (fractured) _
— ~~ 10.0 | 4.8 =
——45 |~~ |
T (25%)
— Total Depth of Boring = 50.0 fect =
K 'y"i'qlli :
Note: Boring was advanced 10.0 feet below "

the ground surface prior to using drilling
fluid, and groundwater was not encountered
above that depth. Static water level was
established at 12.3 feet within 7 days
after bailing.



dhudson
Text Box
Page 56 December 1990


L1

: Page 57 December 1990

I

E‘ézkn"l*rinity -
Sngineering Testing .
- » w=m————=— Corporation LOG OF BOI‘ING

Project: laskell Sanitary Landfill

Location: Haskell, Texas Date: 8/14/90 Type:  Core Boring No: 11
0 w
nk= w . =
ol g % Qi MATERIAL DESCRIPTION GO: 3 GO: > o «
wuiy | 22| 2 oz | 68 =
n |9 2§ o wm iy
r (RQD) C | 1485.6|0
— // 4.5+ | Reddish Brown Sandy Clay —
: j 4.5+ with scattered gravel ‘ :
— 5 |~ Reddish Brown Shale ——
— R 4.5% (fractured) —
10 ..:..
ot | ]
—15 -'_ Gray Siltstone (laminated) 10.0| 7.8
= ~:~ Reddish Brown Shale (46%) =
=20 lew (fractured)
| = S | thin siltstone seam —
25 —1= —rhin siltstone scam
L L Gray Siltstone (laminated) 10.0| 7.0 —
B -y Reddish Brown Shale =
~ (fractured) (22%) il
— 30 |77
- oy 10.0| 9.6 ad
— 35 |~
— io A== (73%) -
- Log of Boring continued . . . .
— — Results of pocket penetrometer tests
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n%’l‘rinity

I

i R s 1.0G OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/14/90 Type:  Core Boring No: 11
= o .
T 2 |w ‘é’ o) wdh | wE & S
== | Q| O o | a
& w o % 9 rd MATERIAL DESCRIPTION o= | 62 o T
Wi |3 o ox | 08 =
n |9 2§ o m o
(RQD) o =}
: ot Reddish Brown Shale |
- S (fractured) ]
s |~ 10.0 |9.5 s
— ~ 559 =
50 (55%)
= Total Depth of Boring = 50.0 feet 1
il .‘,,_I-H,n| T
—' —

Note: Boring was advanced 6.0 feet be low -
the ground surface prior to using drilling =
fluid, and groundwater was not encountered &=

above that depth. Static water level was
established at 21 feet within 4 hours after !
bailing. =]

ill.lrli]iilIlI||1|llllilIIlI|l
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;E%Trinity

Engineering Testing
= Corporation

Project: Haskell Sanitary Landfill

LOG OF BORING

Location: Haskell, Texas Date: 8/13/90 Type:  Core Boring No: 12
- 0 2
n . <
- |34 28 wid | wE 2 |o
Eh o |al|z| 88 MATERIAL DESCRIPTION x| 5 = n
T I = Q=199 o T
Al > | << o O O O =
(RQD) T | 1479.2|0
— // 4.5+ | Reddish Brown Silty Clay -
— /__ﬂ 4.5+ u
— 4.5+ =
RN
— s Reddish Brown. Shale -
— it (fractured) =
— 10 .S, o
:lz ;-I." I ' ~,,:’ :
! T ped 10.0 | 9.3
- ~~ (47%) i
| I ~—~ —8" vertical fracture g
—25 |~ 10.0 | 8.5 —
sl - (24%) |
35 l T ' Gray Siltstone with shale seams 10.0 | 9.8
— __gz (laminated) -
— :~: Reddish Brown Shale -
— I (fractured) (557%) -
[——7|0 = = i
- Log of Boring continued . . . =
=== —Results of pocket penetrometer tests S
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a‘@m'ﬁ'inity

Enginecering Testing
B o oration LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/13/90 Type: Core Boring No: 12
- m =
n 2 <
r_ | o wi =2 8 wd | w . i O
E ﬁ 0] % 9 e MATERIAL DESCRIPTION g j aO: > i 2
gt | 2 |z| og oZ | 08 A
n |9 za o ]
(ROD) =)
— ~~ W Reddish Brown Shale ]
— s B (fractured) ]
- gty = 10.0 9.8 ]
—— 45 |~ ~
— - (89%) =

~ v

50
= Total Depth of Boring = 50.0 feet

:,'. i-|M|

— Note: Boring was advanced 6.0 feet below
— the ground surface prior to using drilling
— fluid, and groundwater was not encountered
— above that depth. Static water level

— established at 17.4 feet within 3 hours
— after bailing.
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4 Trinity

Engineering Testing

Corporation LOG OF BORING
Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 7/30/90 Type: Core Boring No: 13
nkE= UDJ g
(a] : <€
T, |o |4 £8 wi | wik o O
Flu |2 (% 9k MATERIAL DESCRIPTION co |l W |o
w W = | = - o= O o) 88 I
[TH S |<| om o &) =
(RQD)|_ T | 1461.0] 0
— / 4.5+ ) -
L Reddish Brown Clay to Silty Clay -
i / | 4.5+ "
- 4.5+ =
— U/ 2 -
| 45 | becoming blocky =
B 4.0 -
] ——— |-—_
—10 3.5
= . 11]2.0 _
_-..,..-I.’-ﬂi // 4.5+ —
TR el W EPE
- -~ Reddish Brown Shale =
- ~ 4.5+ (fractured) =
:: ;1_-T_4 5+ —
= ~~11l1.0 =
—25 |~~
— s 10.0 | 5.0 )
—=30 [~
= PR (10%) —]
| Total Depth of Boring = 33.0 feet —
—35

Note:

egtablished

bailing.

|__ Results of pocket penetrometer tests

Boring was advanced 23.0 feet below
the ground surface prior to using drilling
fluid, and groundwater was not encountered
above that depth.

Static water level was
at 10 feet within 6 days after
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Engineering Testing

Page 62 December 1990

Corporation

LOG OF BORING

Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 7/30/90 Type: Core Boring No: 14
=) [17]
o lwl| 25 a) t = 2
T | o |Z| 80 c | gw L3
Ew Q|| Og MATERIAL DESCRIPTION o2 | o6z o
w | 2|2 o o Q =
B | > |<| OfF 5| °0 w
|2 zg . uJ
(RQD) T | 1467.5]0
/s -
L. 1 Reddish Brown Clay to Silty Clay —
| [ | 3.5 ]
— | |25 | =
— * / 1 -
= A 4.0 ["becoming blocky B
n i—-lLi 4.5 Gray Siltstone (laminated) —
—10 |-
. e Reddish Brown Shale 7 ™
e f = (fractured) 4.0 | 3.2 =
_::" a4l il =
—15 ~ ot
—20 |~ 10.0 | 4.5
- ~ (162%) i
—25 |- |
[ ot 10.0 | 8.6 B
—30 |~~
= ~ (47%) n
35 7
— Total Depth of Boring = 35.0 feet =
— Results of pocket penetrometer tests —
: Note: Boring was advanced 15.0 feet below the ground =
L surface prior to using drilling fluid, and groundwater —
— was not encountered above that depth. Static water level —
| was established at 12 fect within 6 days alfter balling. e



dhudson
Text Box
Page 62 December 1990


Page 63 December 1990

A rvinity

Engineering Testing

i

"

Corporation | LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/1/90 Type:  Core Boring No: 15
o 5
nkE ) w = <
o |w o) w o O
XI | ; 13} LULLI wi
Eh |2 |z 8% MATERIAL DESCRIPTION g4 |g8| @ |2
ew | = |2 2 o O T
n|ol U m W
(rop)|_ | 1468.5| 0
L / 3.0 , _ _
=1 Reddish Brown Clay to Silty Clay i
== 2.0 =
— 3.0 =l
- > / 4.5+ ~becoming blocky -
. /) 4.5"‘ . :
. eveel { | 4,5+ =
o Reddish Brown Shale
— 10 | T~
- ~ (fractured) ]
_{;¢4 :E: —6'" gray siltstone layer =
— ~e 10.0 | 8.0 =1
— ~ (322) -
=25 |5 _i:
= - 10.0 [ 6.1 =
- ~ (332)|, =
B 35 Total Depth of Boring = 34.0 feet
- Results of pocket penetrometer tests —]
— Note: Boring was advanced 10.5 feet below the ground —
=== surface prior to using drilling fluid, and groundwater —
== was not encountered above that depth. Static water level —]
= was established at 13.8 feet within 24 hours after bail- e
1S ing.



dhudson
Text Box
Page 63 December 1990


Page 64 December 1990

x@m’l‘rinity

==

Engineering Testing

_— , .
Corporation LOG OF BO]}].NG
Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 8/1/90  Type: Core Boring No: 16
2 4
= > =
T, |o |4 20 wh | weg @ O
Eho| o |g| 8f MATERIAL DESCRIPTION 3| 5> g |2
n | 22| @ oz | 08 =
o | 5|5 o a} Q o
w
ze (RQD) | @ | 1469.7| 6
- // | 4.5+ | Reddish Brown Sandy Clay -
- // 4.5+ |
r: 7 4.5+ Reddish Brown Sandy Clay —]
5 /_— with scattered gravel
— A 4.5+ ~
- = 4.5+ -
[ ~ o Reddish Brown Shale —
i lap M) 4.5+ (fractured) =
10 ||| | 4-5t
} :‘ ~ —
_i'-' i'li : l ﬂ::- —
— 15 |
| Mo 10.0( 5.7 -
. 20 '-':-*- L 1" gray siltstone layer
- vy (287%) :
: LS 10.0| 6.6 =
— 30 |2~ =
- N = (30%) -
B 35 Total Depth of Boring = 34.0 feet 1
— Results of pocket penctrometer tests —]
- Note: Boring was advanced 10.5 feet below the ground |
= surface prior to using drilling fluid, and groundwater ]
peaz was not encounterced above that depth. Static water level =
== was established at 10.1 feet within 3 hours after bailing|. T
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s Trinity —

Engineering Testing

Il

Corporation LOG OF BORING
Project: Haskell Sanitary Landfill
(started)
Location: Haskell, Texas Date: 7/14/90  Type: Core Boring No: 17
- 0 E
n N <€
. |o |3 28 wi | wg o |9
Fw | @ |%) 9% MATERIAL DESCRIPTION L3 | 5= g e
wi | 2 12| B oz | 09 -
(&) > [T (@] O 0.
n Pl zqa . w
' (RQD) @© | 1460.0| O
B / 4.5+ , )
oy Reddish Brown Silty Clay _
— 4,5+ |
i "' 4.5+ —
— > U/ =
L // 1.5 -
Reddish Brown Sandy Clay i
- / 2.0 to Clayey Sand o
10 7 | ] 4-0 .
[ / || 3.5 Reddish Brown Clay _
o /_ with calcareous nodules |
=l AALL
" 15 == __l_ 4.5+
e - e Reddish Brown Shale _
: i (fractured) _
— 20 = 7
B ~ 10.0| 6.0 -
— 25 |
— . (22%) —
— 30 |~ ~ -
”_ ~ 10.0| 4.9 =
35 |~ ;
-~ I (17%) “
40 === e - :
Log of Boring continued . ]
— —Results of pocket penctrometer tests
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,n%ﬂ‘rinity _
Engineering Testing

— Corporation LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/15/90 ‘T'ype: Core Boring No: 17
wk a 0 : l{;’-j
= | w o) wo | w® T O
L ; w wi
Eno |8 |z 82 MATERIAL DESCRIPTION oo |zy| 2 |2
o (22| 3 oz | 08 =
ot | > S| OF [ Q o
|8 24 L m
o (RQD) o a)
= o Reddish Brown Shale 7
- rs 10.0 | 5.6 =
L 45 o~ e
™ - (14%) =
—— 50 | ~
— ~~ N
sl - 10.0 | 9.5 -
55 | ~ 5
B= oyl (58%) =
— 60 |~ N
m e 10.0| 7.8 -
65 |~~
i s Bk (50%) N
70 | ~
— s 10.0| 9.7 =
— . e (547%) ]
80 —
— Log of Boring continued . . . =
—— —Results of pocket peneLrometer tests
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aé'\m’l‘x'inity

Engineering Testing

Corporation LOG or BOI{ING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/16/90 Type: Core Boring No: 17
Q 5
= - =4
T, |[o|% 29 wid | we o O
= @& O 8 MATERIAL DESCRIPTION x| T> =~ »
oLy | s3] 2 o= | 0a w -
Wi s |<| ox o | O =
o7 |8 |9 2k o 5
(RQD) o =)
~ 7
i ~~ | Reddish Brown Shale -
i ~~ (fractured) -
i, s 2 10.0| 6.0 =
— 85 ?ﬁf Gray Conglomerate with shale layers |
== yriy Reddish Brown Shale =1
= T (fractured) (247%)
— 90| ~~
:\“.’l’;" - :ﬂ- :
" . Gray Siltstone with shale layers 10.01 9.8
—— 95 :-' (laminated) .
= eTns Reddish Brown Shale _J
— s (fractured) |
= ~ (75%)
10 P

= Total Depth of Boring = 100.0 feet

Note: Boring was advanced 30.0 feet below
the ground surface prior to using drilling
fluid, and groundwater was not encountered
at 12.0 feet. Static water level was

established at 10 feet within 48 hours
after bailing.
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Engineering Testing

Page 68 December 1990

Trinity

. " "
Corporation LOG OF BORING
Project: Haskell Sanitary Landfill
Location: Uaskell, Texas Date: 7/19/90 'T'ype:  Core Boring No: 18
= m =
2 |lw| Lo Q o > <
X | = wut w 1] [®]
Elh |3 |z| 8% MATERIAL DESCRIPTION 4| s% d | @
T S |2 4 = Qb T
Wo |5 |<| @5 O 05 =
n |9 z& e w a
(RQDY ™ | 1460.5]|0
4.5+ Brown Sandy Clay )
B ) 4.5+ | Reddish Brown Clay to Silty Clay :
— /j 4,5+ -
5 /
fose / 4.5% | Reddish Brown Sandy Clay —
= | | | 4.5+ to Silty Clay with -
: /_*_ 4.5+ scattered gravels :
— 10 A 4.5+
E . Rt BN R0 -
.i:u"'.“'l ~ Reddish Brown Shale i
! oA (fractured) =
Lo 15 |~ ~
- T~ 10.0| 3.6 =
=20 ||~
- ~ (167%) =
: = 10.0| 5.6 :
— 130 |7
- ..:... (20%) ]
—— 35 |~~
40— — _
- Log of Boring continued . _
Ch— |—Results of pocket penetrometer tests —_
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n‘é%a'l‘rinity

Engineering Testing

Corporation LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/19/90 'T'ype: Core Boring No: 18
= a W
n .

e W | @ || 9 MATERIAL DESCRIPTION Sd | 5> - 2

wi |2 |Z| o o | 08 =

S R S| %

(RQD) c O
== ~z~ Reddish Brown Shale —
= ~r~ (fractured) 10.0 9.5 -]
:;_45 ) —6'"" gray siltstone layer (59%) |
_ - 5.0 | 2.0 )
- . 207 i

50 (20%) |,

Total Depth ol Boring = 50.0 [leet

Note: Boring was advanced 15.0 feet below
the ground surface prior to using drilling

fluid, and groundwater was not encountered
above that depth. Static water level was

established at 12.8 feet within 20 minutes
after bailing.
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a%n'l‘rinity -

Engineering Testing

Corporation LOG OF BOI{ING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 7/18/90 Type: Core Boring No: 19
- m 2
2 o : =
= |w >
T REIEEL. wa |wi| @ 1§
w o (& OL MATERIAL DESCRIPTION o= > o
al S || 9% O oo i~
0w |9 zg . | a.
(RQD) | & | 1464.9]| O
. 7 ]l | 4.5+ | Reddish Brown Sandy Clay =
B // 4.5+ |
— 7 | | 3.5 Reddish Brown Clay to Silty Clay —
== 3 2.5 f
- /il 2.0 ¥
— / Reddish Brown Silty Clay —
3.0 ] =]
— / with scattered gravel
— 10 | ~_ 4.5+
— ~ [T Reddish Brown Shale —
; e .5+
= =~ 4.3 (fractured) =]
_.:_ il - :
Lo 15 [e~
] (= 10.0 6.5 =
— 20 |77
- . (32%) i
:_ 25 = 4.5 | 4.0 .
: ~~ (58%) )
— - —
— 30 |77
= p~ 10.0 7.3 =
—35 |~
— . ~ B (30%) ]
40 i
Log of Boring continued . . . =
— —Results of pocket penetrometer tests
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n%m’l‘rinity

Engineering Testin
§ Cm{%)oraf;ior%r LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas . Date: 7/18/90 Typc: Core Boring No: 19
i | 5 B
10 (m) = <
- |8 2| 3 wo lwi | §o g
g T o || OF MATERIAL DESCRIPTION o > o
ok S|l<| Q@ o Pyt -
0|2 zg o m o
(RQD) o« =)
—~ /|
B o Reddish Brown Shale _
- g (fractured) _|
- <~ 10.0| 5.0 o
— 45 [
(i e (357, =
| 30 Total Depth of Boring = 50.0 fect _
= g =
_:.,-.:Il-" ]
—

Note: Boring was advanced 13.0 feet below
the ground surface prior to using drilling
fluid, and groundwater was not encountered
above that depth. Statlc water level was
established at 12.1 feet within 2 hours

lIII‘IIlIIIIlIIt

after bailing.

IIII‘III—IllIiI
|
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;é‘zéa'l‘rinity
Engineering Testing

Project: Haskell Sanitary Landfill

Corporation LOG OF BORING

Location: Haskell, Texas Date: 7/16/90 Type: Core Boring No: - 20
Q 4
T, (o |4 £9 wim | wE o |9
A | @ |2 OF MATERIAL DESCRIPTION 62 | 5> = =
wiy |22 ac o | 08 =
°T e o] 2¥ o & i
(RQD) @ | 1466.4| 0
n ///Z 4.5+ | Reddish Brown Sandy Clay |
: gg__ 4.5+ | Reddish Brown Clayey Sand 1
e jé
— ~~ .5+ -
[ By wii i 469 Reddish Brown Shale ]
- et 111 4,5+ (fractured) __
— S~ A5+ w
— 10 | =2
el | S _
— 15 (=~ 10.0| 5.8
: ~': 2" gray shale layer 0 -
-~ " (184)/
— 20 | —4" gray shale layer
— - o= 4" gray siltstone layer 10.0| 8.3 -]
L ] " . (36%) -
30 |~~ — 7" gray siltstone layer
p— -~ _|
35 |~~ 10.0 9.0
- = (412) -
40 == —
. Log of Boring continued —
— —Results of pocket penetrometer tests
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s Trinity

Engineering Testing : . -
£ Corporation LOG OF BORING
Project: Haskell Sanitary Landfill.

Location: Haskell, Texas Date: 7/16/90 'Type:  Core  © Boring No: 20

fa) [51]
= w . b=
= 3|4 28 wd lwe | 2 |35
Fwn |a |&| 6F MATERIAL DESCRIPTION 53| 5> i (B
oW S || O = og 10—_
n v W w 0
(RQD) . =)
= P . Reddish Brown Shale T
fiil il B (fractured) _J
- ~ 10.0 | 9.2 ]
45 |7
I -
. ~~ ' (41%) -
L 50 |~ ~
"‘: |,‘\‘ -~ :
— ~ 10.0 9.4
—— 55 | ~~
-— ~n~ (45%) =
i = 10.0 | 9.5 B
— 65 |
- ~ -1
— ~~ | (58%) -
— 70 [~~
i ~r 10.0 | 9.5 I
f=75 |7~
I -~ — 6" gray conglomerate layer o
= - . — 2" gray conglomerate layer (54%) |, I
. Log of Boring continued ]
— —Results of pocket penctrometer tests
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4o Trinity

Project: Haskell Sanitary Landfill

dngineering Testi ‘ RI
e dporaiiog LOGOF EORING

(£inish)
Location: Haskell, Texas Date: 7/17/90 Type: Core Boring No: 20
_ 5 2
2] > <
T, 6’ Wl = 8 w | w e i o
gy (@ || OF MATERIAL DESCRIPTION 4| x5 = =
He | £ || o ox | Op =
n |l W a Nt [N
Zn o L
(ROD) o
~ /|
— ~= Reddish Brown Shale N
= ~~ (fractured) i
— 85 :~: 6" reddlsh-brown dolomite layer 10.0 | 9.9 B
B il (67%) B
=== 90 || ~~ 7
_‘:". .‘fl" A ' . -~ :
1 Lo dt
95 = 10.0 | 8.9
— Sk (46%) N
100 /

— Total Depth of Boring = 100.0 feet

Note: DBoring was advanced 20.0 feet below
the ground surface prior to using drilling
fluid, and groundwater was not encountered
above that depth. Static water level was
established at 9.5 feet after bailing.
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s Trinity

Engineering Testing

Corporation LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/22/90  Type: Core Boring No: 21
Q i
~ L .
=, | 3|yl 29 wd | ws | &[S
P |o |&| 6F MATERIAL DESCRIPTION 5| > g 12
mw | = (3] & oz | 39 2
ot [ 5|6 g a Q a.
za rop)| & | 1488.7|8
— | || 2.5 | Brown Clay i I
— 3.5 | Reddish Brown Clay with :
— A__ calcareous nodules
— L | | 4.5+ B
— 5 |~ 4.5+ | Reddish Brown Shale B
— == (fractured) a
—10 |~~ =
:-é-’.ll:q oy — 8" gray siltstone layer . —]
=T 10.0 | 9.8 T
15 ~‘v~ — {
- s (47%) ‘
20 [~~ i
—25 |~
= . 10. . —|
— Gray Siltstone (laminated) 00§70 _
— Kol Reddish Brown Shale i
I ~= (fractured) (162)
—30 |~
- s 5.0 |3.2 :
™ ~a 12z)
35
— Total Depth of Boring = 35.0 feet -]
= — Results of pocket penctromcter tests
= Note: Boring was advanced 6.0 feet below the ground :
[ surface prior to using drilling fluid, and groundwater |
— was not encountered above that depth. Static water level
— was established at 15 feet within 2 hrs. after bailing.
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mé%n'l‘rinity

Engineering Testing

Project: Haskell Sanitary Landfill

Corporation LOG OF BORING

Location: Haskell, Texas Date: 8/22/90 Type: Core Boring No: 22
Q 4
= | w "’5 Q lt:ch = <
I = wuw | w i O
Eho |8 |z| 39 MATERIAL DESCRIPTION x| W oo
w w s |1=Z 2 = o) T
(TH S |<| O o 0o =
S R oo %
(RQD) T | 1486.0| 0
i //// 4.5+ | Reddish Brown Sandy Clay =
Lo e 4.5+ | Reddish Brown Shale —]
5 o = (fractured)
- ~ || |4.5+ |
— _— 4.5+ =
_ o~ -
10 ) e
:1_' 5:| — 1" limestone layer ]
.'UI 4 —
L ) 10.0 | 3.0
—15
= —
| (5%) _
20
— 10.0 | 9.8 =
—25
(D B (92%) I
—3
: 4.0 | 3.4 —
(i (15%) :
—35
= 10.0 (9.6 i
Y | (60%) ~
s i Log of Boring continued —

e —Results of pocket penetrometer tests
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som Trinity

Enginecering Testin : e
e orporation LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/22/90  Type:  Core Boring No: 22
TT or - g
w . <
ol o 6 - 318 _ UJS Lu&i o O
pwo | @ (&) OF MATERIAL DESCRIPTION el @ |2
i o 2 |%| o ox | 08 =
0|2 z¢ = m aQ
(RQD) T o
— fzv Reddish Brown Shale
— il (fractured)
45 |~~ e
» = 6.0 [0.0
T (0%)
50

== Total Depth of Boring = 50.0 feet

Note: Boring was advanced 10.0 feet below

fluid, and groundwater was not encountered
above that depth. Static water level was
established at 16.8 feet within 8 hours
after bailing.

Al

| L
— the ground surface prior to using drilling
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sz Trinity
Engineering Testing

Page 78 December 1990

Corporation LOG OF BORING
Project: Haskell Sanitary Landfill
Location: Haskell, Texas Date: 8/23/90 Type:  Core Boring No: 23
a o
P~ ) o 3 <
T, | 5|4 £8 wa |wh | T |G
E iy @ || Ox MATERIAL DESCRIPTION 3| &> |
Q. S |2 2 Q= Qo T
UJu_ > < omm (ORI OO -
I 2N ) ° w i
(RQD) T | 1463,7]|0
7 =
=" / 1.0 Reddish Brown Clay to Silty Clay ]
: / 4.5+ -
i ~> | 4-5% | Reddish Brown Shale T
[ 3 =l 4.5+ -
—10 [ ~_ N
il | il
T et 10.0 | 6.8
— 15 |.=. — 6" gray siltstone layer |
- ol (282%) _
— 20 |.T. ]
an P 5.0 | 0.0 B
i~ ~= (0%) n
25 |~~ —
—30 s — 4" gray siltstone layer 10.0 | 5.5
[— T [~ 2" gray siltstone layer T
— ol (16%) |
35 , .
U Total Depth of Boring = 35.0 feet —
— Results of pocket pcnetrometer tests
— Note: Boring was advanced 10.0 feet below the ground —
- surface prior to using drilling fluid, and groundwater —
- was not encounterced above that depth. Static water level —
- was established at 22.5 fecet within 4 hours after bail-
ing.
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n%;ﬂ‘rinity

Engineering Testing
e Corparation LOG OF BORING

Project: Haskell Sanitary Landfill

Location: Haskell, Texas Date: 8/23/90 Type:  Core Boring No: 24
- 3 2
w m) . <<
Zn |8 |2] 38 Wl |wg | & |3
Eh |@|Z| BF MATERIAL DESCRIPTION 4|55 -
g k s |2 2 = | 86 T
o S |<| o & 0o -
w |9 zd = m i
(RQD) T | 1489.8| O
— 1 13.5 Reddish Brown Clay
- 4.5+ | Reddish Brown and Tan Silty Clay
- 2 4y, B with scattered gravels
= 5 |~~~
i ~ 4.5+ | Reddish Brown Shale
A ~ [l l4.5+ (fractured)
= ~~11]4.5+
L |llul ~:~ — 3" gray siltstone layer
ol |~ 10.0 | 7.7
—15 |~~
= ~ (49%)
—20 |~
i Gray Siltstone with shale layers
: (laminated)
. Reddish Brown Shale 10.0 | 8.8
L _ —— (fractured)
= t\-~ (3['%)
=30 "=
— ~~ 10.0 | 9.2
—35 |[~~
— v — 2" gray siltstone layer
. b (52%
[IO = R .
o Log of Boring continued
=== ' — Results of pocket penctrometer tests
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ssm Trinity =

Engineering Testing

Corporation LOG 9)0 BORING

Project: Haskell Sanitary Landfill

Location; Haskell, Texas Date: 8/23/90  Type:  Core Boring No: 24
Q 4
= ] .
=, |34l £ wl |wE| & |8
P | @|%| 9 MATERIAL DESCRIPTION 2| 5= ol g
wl! | 2 2| D o | 08 e
(@] >~ 1%} Rt Ia) O o
0 Za w 0
mop) | & (&)
:: == Reddish Brown Shale :
k- — (fractured) |
— - 10.0 | 9.2 i
45 |~ ~
50
3 Total Depth of Boring = 50.0 feet =

Note: Boring was advanced 9.0 feet below R

Note: Boring was advanced 9.0 feet below
the ground surface prior to using drilling
fluid, and groundwater was not encountered
above that depth. Static water level was
established at 21 feet within 4 hours after
bailing.
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S —

s Trinity
Engineering Testing

Corporation

bl
i

APPENDIX III

GROUNDWATER MEASUREMEMNTS
PIEZOMETER DATA SHEETS
SLUG TEST DATA
ANALYTICAYL TEST RESULTS AND
EPA STANDARDS
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né‘zén'l‘rinity
Engineering Testing
Corporation
CROUNDWATER MEASUREMENTS
Drilled
Boring Dry/H50 Bail 1150
No. Encountered Depth Date Level Date
1 53.0/53.0 || _61.0 7/11/90 26.0 _ 7/12/90
2 11.0 40.0°  8/2/90 24.2  8/5/90
3| 200 | 40.2__ s/zre0 | _23.7  8/5/90 _
4 65.0/340 58.0 7/13/90 22.0  9/14/90
5 10.0 50.0 9/3/90 7.3 9/5/90
(12:00pm)
6 20.0 30.0 _ 8/8/90 | 15.1  8/22/90
7 _|._..=20.0 30.0  8/8/90 ___1__5}_,0____5_;/__1;;/9()“_
8 25.0 25.0 8/9/90 14.8  8/13/90
9 30.0 T 23.0 8/22/90 17.9  9/5/90
(1:s0amy | (2:35m)
10 10.0 5.0 0/5/90 18.4  9/5/90
11 6.0 1 2s5.0 8/14/90 21,1 9/5/90
I 12 6.0 T25.0 _ 8/13/90_|__19.0___ 8/14/90_.
ot o 23.0 | 2s.0  7/30/90 | 10.0 _ 8/5/90
“3a | as.o |l 22,0 7/30/90 | _12.0__ 8/5/90
15 10.5 "20.0  8/1/90 | __13.8 __ 8/2/90
16 “Thoos | 13.5_s/1/e0 | 125 8/2/90
17 30.0/12.0 41.0 7/16/90 | __10.0 _ 7/18/90
18 15.0 35.0 __ 7/19/90_ | _10.4 __7/19/90
19 13.0 116.0 7718790 | _12.6 _ _7/19/90
30| 0.0 |l 16.0 __7/17/90 | _11.0_ 7/18/90
21 6.0 16.0 8/22/90 15.8  9/5/90
22 0.0 "l as.0 ss2jo0 | -
|6 | 5.0 Tasss.g0 | Esajass0_
<31 | 9.0 | 25.0 8/23/90 20.9  9/5/90

Pagre 1 of 5
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s Trinity
Enginecring Testing
Corporation
Boring Bail n,o0 ) Bail 11,0
No. Depth Date Level Date Depth Date Loevel Date
1 35.0 7/12/90 26.0 7/13/90 e 27.0  8/22/90 _
‘o _— 24.2 8_/_6/_519__ T - -
3 _— 23.7 8/6/90 -- 18.9  8/22/90 _
¢10:00am)
4 - 20.0 8/22/90 || 30.8 8/22/90 | 21.3 9/5/90
(10:20am) (2:10pm)
5 40.0 9/5/90 25.8 9/5/90 -- 21.0 0/12/90
(12:15pm) (12:15pm)
6] 3 Well Volumes %57?.."m_§(33(?9 -- ) 14.5 0/5/90
) N 5.0 8/11/90
8 — 1.8 8711790° —Aee— T
(11:20am) | —(arsopmy || T B -
9 33.0 9/5/90 28.2 9/5/90 L o 17.7 9/12/90
10 - 12.3 9/12/90 ok 12.3 9/13/90
W, (12:10pm) (1:00pm)
i M 11 28.5 9/5/90 20.3 9/5/90
N i i
ta‘ R (1:10pm)
12 — ___16;_5;_'_0/_221_90_ 35.0 3/22/90 | 17.4 9/5/90
13 — 10.2 8/6/90
14 -- 12.1 $/G/90
15 —_— 13.5 8/5/90 *
(8722790 - 12:55pm) (1:07pm)
16 _— 9.8 8§/22/90 3 Well Volumes 11.4 8/22/90
— | | T Ay | (2:50pm)
17 _— 13.9 8/22/00 || 23.5 8/22/90 |16.0 8/22/20
. (3:00pm) (3:20pm)
18 . 12.8 8/22/90 || 15.0  8/22/90_ 12.3 3/22/90
. (3:30pm) (4:50pm)
19 . 12.1 3/22/90 || 16.0 3/22/90 |12.1 8/22/90
20 _— 9.5 8/22/90 - 9.5 9/5/90
21 3| well Volumes 9/5/90 16.0 9/5/90
- (9:15am) (5:00pm)
29 — 16.8 9/5/90 20.0 9/5/90 16.9 9/5/90
(10:45am) (4:15pm)
23 30.0 8/23/90 22.5 8/23/90
(]"27-;”'"") o (3:55pm) (1:15pm)
24 29.5 9/5/90 25.2 9/5/90 i 21 .4 9/5/190

Page 2 of 5
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amn Trinity —
Engineering Testing
Corporation
: Bail 11,0 Bail 11,0 Ho0
Bg;xng Di;th Date Le%el Date Depth Date Le%el Date Level Date
1 27.3 9/5/90 - 27.0 9/12/90 | 27.0  9/13/9C
2 - —— i —— — T . o . & e ———— AT N -
(12:35pm) (3:45pm)
3 33.0 8/22/90 17.0 9/5/90 29.5 9/5/90 18.8 9/5/90 17.0 9/6/90
- — — G~ ——— e — . — [P et 8 — - ——————
(10:30am) (3:40pm)
4 30.0 9/5/90 21.3 9/5/90
5 — 21.0 9/13/90 -- 21.0 9/14/90
| DS | | et .=
6 3 Well Volumes 14.5 9/5/90 - 14.5 9/12/90 [ 14.5 9/13/9C
. = e _
8 S
T 17.7 9/13/%0 -- 17.7 9/14/90
10 - 12.3 9/14/90
I L N S P S —_
1 A (3:40pm) | 17.6 9/12/90
1#%" - 3 Well Volumes 21.9 9/5/90 == 17.4 9/5/90 17.6 9/13/90
gy ISR Beescsss s R s EE = __'_-_-
1‘1 SEN———— - - - e - - — 4R
15 o o
(1:10pm) (3:35pm) | 10.1 9/12/90
16 = | 0.1 9/5/90 12.1 9/5/90 10.1 9/5/90 10.1 9/13/90
17 14.2 9/5/90 - 13.8 9/12/90 | 13.8 9/13/90
18
19
20
21
22
23
24

Page 3 of 5
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—————

e =

Engineering Testing

Corporation

:‘: 'r1,"| .

ngfng Depth éf%éﬁéﬁ%LLgézgﬁgﬁd' Seal Be;;gglte Notes
1 60.0 1.0 10,0 5.0 || == f|——
2 I 8/6/90 __
3 34.0 2.8 10.0 10.0 —_— 18.,7-92/12/90 18,7-9/13/90
4 9/5/90 R
50.0 2.0 10.0 40.0 -
G p 35.0 1.3 10.0 10.0 -= Upon bailing Il20 level
[ ol oryemained almost stat ic at 15!
7 o _8/14/90_ —
S || 8/24/90_ e A=
9 34.0 1.0 10,0 8.0 ] oo i e |t = tias
10 40.0 2.5 10.0 30.0 - Upon balling I1p0 level
. m{gmﬂ{ggq_stnpic at about 30"
11 T B | NE-TST /<O | SR— I
19 37.0 2.2 “10.0 5.0 e Upon bniling'H20 lTevel
remained statié at “QREE_EQL__
] S | EVT-VEToNN | I -
14 8/6/90 || e i =
15 - R | - WZ-77: [ N | PSS
16 25 2.7 5.0 20.0 - Upon bailing 11,0 level
remained static at about 14.!..
17 30 1.5 1:0.:.0 5.0 || —immeee [ e S e e
ik o ||-8/22/90. g
19 _8/22/90 -
20 9/5/90 Upon bailing 1,0 level
v | i || . remained static. at. about..161—
21 T ) ' 9/5/90 Upon bailing 11,0 level
ok remained statié at about 16! .
22 B . 9/5/90
3 “:_ 9/5/90
24 9/5/90

Page 4 of 5
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a?ém'l‘rinit:,f
Engineering Testing

W

&M“
\

Corporation

[AY
Boring Water "20 Date
No. Level (7/12/90 to 9/24/90) Level
I | 26.0-27.86 - 27.6  11/7/90
T -24.2
3 17.0-23.7 17.1 11/7/90
4 20.0-22.0
5 17.3-21.0 20.0 11/7/99
6 14.5-15.5 13,1 11/7/90
7 15.0
8 14.8
9 17.6-17.9 16.8 11/7/90
10 10.2-18.4
11 21.1-21.3
12 15.8-19.0
13 10.0-10.2
14 12.0-12.1
15 13.5-13.38
16 8.0-10.1
17 10.0-14.2 12.0  11/7/90
18 10.4-12.8
19 12.1-12.6
20 . 9.5-11.0
21 15.8-16.0
22 16.8-16.9
23 22.6
24 20.9-21.1
Note: Groundwater recadings in feet below ground surface

Page 5 of 5
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I

Engineering Testing

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No: B!
Well Boring Depth. 100.0'

Date

Water Level (groundsurface to waler level).

i- 1}
WM# ;
|

Installed. 9/5/90 -

2'x2'x6"
CONCRETE

SLAB \

roundsurface
\/ VLYY, 7 VY

Gravel
Pack;

Depth from
groundsur face.

5208

26.0-27.6'

T
Taaate s,

L

Total Depth of Well

CE Bt S A
ant = % 4w

Screen Section Height: 10.0'

Stickup Height. 1.0’
P X\X XXX )X

§ 2'

‘—' pipe Diameter. _2:9"

B Boring Diometer: 4.0-6.0"
? % Bentonite Pellels; )
/ N Depth from groundsurface, -
1
AENE

60.0'
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Engineering Testing

Corporation

——
—

PIEZOMETER WELL DATA SHEET

Piezometer No. B-3

Well Boring Depih.__50.0

Date Installed. 9/4/90

Water Level (groundsurface to waler level).

2'x2'x6"

CONCRETE

SLAB \I

roundsurface
YARY, , o ¥

Gravel
Pack;
Depth from ]
groundsur face. |3,

10.0'

—es

L8 2

¥

Total Depth of Well

Screen

17.0-23.7"

Stickup Height. 2.8

2

1)

Pipe Diometer. 2.0"
Boring Diameter: 4.0-6.0"
.Bentonite Pellets;

Depth from groundsur face. 5.0-10.0"

Section Height: 10.0°

34.0'

|
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s Trinity

Engineering Testing

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No. B-5
Well Boring Depthi__50.0
Date Installed. 9/4/90

Water Level (groundsurface to water level): 17.3-22.0°
1 v " Cop
2x2x6 f
CONCRETE Tf
AB
St \ Stickup Height: 2.0'

Boring Diameter:

. Groundsurface TR
e KR T x'xxxxxx
W 80
] : 2'
‘*“ Pipe Diameter. 2.0"
;. 4.0-6.0"

Bentonite Pellets; — .
Depth from groundsurface. 35.0-40.0

Gravel
Pack;

Depth from A= ,
groundsurface. [i7[=]s| Screen Section Height: 10.0

40.0' i L

Total Depth of well _30-0
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o Trinity

Engineering Testing

W

;:.Iyll"'.l‘ '
y "

——— Corporation

PIEZOMETER WELL

Piezometer No. _B-0
Well Boring Depthi__35.0°
Date Installed. 8/8/90

Water Level (groundsurface to water level).

DATA SHEET

14.5-15.5"

znx 2| " 6" Cop
CONCRETE 7r
SLAB \l Stickup Height. 1.3’
Groundsurface e ac ity [ 4
AXXXXEEX "t L A X[ X XXX
>
4= Pipe Diameter. 2.0"
x 4.0-6.0"

\
N
Gravel 22|
PCICk', c-:
Depth from
groundsurface. «| Screen
10.0" ;

}

sa® = 8 4wy

T"ram = gan

Total Depth of Well

Boring Diameter.

-Benfonite
Depth from groundsurface:.

Pellets;
5.0-10.0"

Section Height! 10.0'

35.0"
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:é‘éx'l‘rinity

Engineering Testing

1.

;;;l"lh‘

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No. B9

Well Boring Depthi__50.0'

Date Installed: __9/5/90

Water Level (groundsurface to water level):  17.6-17.9°

2'x2'x 6" -/Cop,
CONCRETE

SLAB \

Groundsur face

XX XXX X XX

Stickup Height. 1.0'

MY XX XXX LS

o

¥
3
L

o

Pipe Diaomeler. 2.0"

4.0-6.0"

Boring Diametfer.

.Bentonite Pellels; :
Depth from groundsurface. 2.0-5.0

SN

/A
4/3}\\ ';1‘:"
Glgovil =y
ack, =
Depth from ::%;‘: .
groundsurface. [:°=]«| Screen Section Height: 10.0
5.0’ H=1
=R

Total Depth of Well 34.0"
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né‘gTrinity

Engineering Testing

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No. B-10

Well Boring Depthi__50.0°

Date Installed. 9/4/90

Water Level (groundsurface to water level). 10.2-18.4"

2‘)(2‘)(6'I Cap
CONCRETE I T
A
SLAB \ Stickup Height. 2.5

Groundsurface

KRR

;I,,ll. W

Pipe Diameter. 2.0"

Boring Diometfer. 4.0-6.0"

.Bentonile Pellets; . . . ‘
Depth from groundsurface. 20.0-30.0

/.
Gravel 7
Pack; :
Depth from :
groundsur face’ |1, Screen Section Height! 10.0'
30.0' ‘
vl

Total Depth of well; __ 49:0
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s Trinity

Engineering Testing

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No. B-12

Well Boring Depihi__50.0'

Date Installed. 9/4/90

Water Level (groundsurface to water level). 15.2-19.0'

2|x 2! % 6"
CONCRETE

SLAB \

Stickup Height. 2.2°

Groundsurface am i,
X XXX XX R S
;_*ﬂﬁ?q@ Dt 5 b S

7X\XXX>~’)<>(

2

il

Pipe Diamefer: __2- 0"

Boring Diameter, __4-0-0. 0"

Bentonile Pellels; .
Depth from groundsurface. _2.0-5.0

Gravel e
Pack; 3
Depth from X ,
groundsur face. ‘| Screen Section Height: 10.0
5.0 ) l

Total Depth of Welll 37.0°
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Engineering Testing

Corporation

%)

H v
L)

';‘-Iul’v'“j

PIEZOMETER WELL

Piezometer No. B-16

Well Boring Depth: 34.0'

Date Installed. 9/4/90

Water Level (groundsurface to water level).

2'x2'x 86"
CONCRETE

roundsurface
or—\/ VALY SR

VALV

Gravel
Pack;

Depth from
groundsur face.
20.0'

_—_—

SLAB \
iz

8.9-10.1"

DATA SHEET

2.7

— 5

Bentonile

_ :-.{ l_

Total Depth of Welll

Pipe Diameter.

Boring Diameter.

R X XX X XX X7
B

2.0"

4.0-6.0"

Pellets;

Depth from groundsurface.

Screen Section Height!

25.0'

15.0-20.0"

5.0'

i
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s Trinity

Engineering Testing

Corporation

PIEZOMETER WELL DATA SHEET

Piezometer No: B-17

Well Boring Depthi__100.0°

Date Instalied. 9/24/90

Water Level (groundsurface to waler level): 10.0-14.2'

Cap

?

Stickup Height. 1.5'

2'x2'x6"
CONCRETE

(5.2

{ . ;.1\. ,_:"-,-:‘.I: )( x )‘v X X X )( )]
i ]
I‘ ‘
"-* Pipe Diomeler: 20"
OFY Boring Diometer: _4.0-6.0"
4// Bentonite Pellets; 9 0=5.0"
é Depth from groundsurface. <" ""°"
/
/
Grave! =Xl
Pack; =R
Depth from |*:[=4: :
groundsurface. |i7/=l:| Screen Section Height. 10.0
5.0 GE l

Total Depth of welli __ 30.0°
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\Y .
Ve
|

;MM
]

s Trinity
Engineering Testing
Corporation
Slug Test Calculation - llorslcev Method
2 - >
K = r?2 1n (L/R)
2LT,
r = well radiusa, feet
L = length of screen, feet
R = bore hole radium, fect
T = time at which the well has recovered to within 37%
of static, minutes.
Example: Piezometer {#16
r = 0.08'
L = 10.0'
R=0.17"
Tis= 14 winutes

K=9.3x 10_5 ft/min.
K= 4.7 x 10-5 cm/sec.

is
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a%’[’r.inity =
Engineering Testing

\S
Mol

il:"‘l" v
[

Corporation

100

90

80

70

60

.Y
-

MIN.)

50
TIME (

40

SLUG TEST - WELL NO. 5 (ADDITION)

30

20

10

10.00

1.00

RECOVERY

(FT.)

0.10

0.01
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E%Trinity
Engineering Testing
Corporation

®

L ]

SLUG TEST - WELL NO. 12 (WITHDRAWEL)

10.00

.00

RECOVERY

(FT.)

0.10

0.01

80 100

80

20 30 40 50 60 70
TME (MIN.)

10
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£
s Trinity
Engineering Testing

il
]

Corporation

SLUG TEST - WELL NO. 16 (ADDITION)

1

10.00

1.00

RECOVERY

(FT.)

0.10

0.01

20 30 40 50 60 70 80 80 100

10

TIME (MIN.)
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4o Trinity

Engineering Testing

Corporation

Y

Ll

In

SLUG TEST - WELL NO. 16 (WITHDRAWEL)

10.00

1.00

RECOVERY

(FT.)

0.10

0.01

20 30 40 50 60 70 80 80 100
TIME (MIN.)

10
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SAMPLE ANALYSIS RECUESIED BY:

Page 100 December 1990

CITY OF ABTLENE
QUALITY CONTROL DIVISION
LABORATORY REPORT
(915) 673-8531

MARC BURSON REPORT CHECKED/APPROVED BY: KE

ANALYSIS * RESULTS : RESULTS : RESULTS : RESULTS
1AB ID NO. * 1115 + 1116 * 1117 - 1118 i B
CUSTOMER ID * f-H + R-6 * B-9 ¢ R-10
SAMPLE TYPE * GRAB * GRAD * GRAB * GRAB
SAMPLE SOURCE * WELL * WELL * WELL * WELL
SAMPLE APPEARANCE * MUDDY * MUDDY * MUDDY * MUDLY
SAMPLE--I.OCA’ TION * HASKELL LANDFILL  * SAME * SAME * SAME
Wil
(I)LL&JT‘IO.\T DATE/TIME  *.09-05-9 * SAME * SAME * SAME
RECEIVED DATE/TIME/BY * 09-U6-90/1130/LW  * SAME * SAME * SAME
ALYSIS DATE/TIME/BY * 09-06-90/1225/LW  * SAML “ SAME = SAME
o g 8.4 S.u. = 7.9 Sal, = 8.0 S.U. *® 8.2 S.L.
GHLORINE RESIDUAL * ngg/l. © ng/L * wy/L -
ALRALINITY ((DJ}P/T * 22/532  wg/L * /310 ny/L * 26/600 g/l * /800 ney/L
HARDNESS (Ca03 * 32 ng/l = 872 g/l * 136 ng/L * 18 na/l (FIEA)
CHLORIDES * 155 ng/L * 883 /L - 1102 /L * 50 nr) /1.
FLUORIDE * 1.4 mg/l: = 0.4 ngl/l * 1.6 i/l 1.} ng/l.
SULFATES * 109 mg/L* 590 ng/L 429 my/L * 63 ng/L
NTTRITE-NITROGEN * mg/L * mey/l * ng/L *
NITRATE-NITROGEN * ma/L ng/l: * my/L > 10 ng/L
AMMONIA-NITROGEN A ng/L* ng/L * og/L o=
TOT. KJELDAHL, NITROGEN* ng/L " ST g/l
TOTAL DISSOLVED SOLIDS* 1000 /L~ 2400 mg/L * 3100 ng/Ll: * 1167 ner/L(CALC,)
TOTAL SOLIDS * ng/l: * ng/L ¢ g/l *
TSS * o/l * ma/L ¢ /L *
CONDUCTTVITY * 1500 wnhos * 3600 wnhos * 5100 whos * 1600 w108
TOTAL ORGANIC CARBON * my/L ¢ ng/l n/l*
BOD(5) T ug/L ¢ ngg/L /L
OIL & GREASE * ng/L ng/l ¢ mg /Lt
TItMs * ug/L * g/l * /L
TOTAL COLIFORM BACT. * /100ml * /100wl *+ /100wl *
FECAL QOLIFORM BACT. * 7100k~ /100ml * /100wl *
LEAD : mg/l. * ma/L * ng/L ;
CARBONATE * 44 b 0 g H2 * 0 ney/ 1
BICARBONATE ’: 488 : 310 : 548 : 800 ny/L
" N N
* * + *

REMARKS: P/T = PHENOLPHTHALEIN AND TOTAL ALKALINITIES.

NOTE:

CONSULT PERSONAL PHYSICIAN BEFORE UGS
RESULTS EXCEED THE TEXAS HEALTH DEPAKIMENT LIMITS

ING WATER FOR HUMAN CONSUMPTION TF SAMP'LE

AND/OR TREAT SOUKRCE AND RETEST.
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Page 101 December 1990

CITY OF ABILENE PAGE 2
QUALITY CONTROL DIVISION
LABORATORY REPORT
(915) 673-8531

CITY OF HASKELL
p.0. BOX 1003
HASKELL, TX 79521
ATTN:
SAMPLE ANALYSIS REQUESTED BY: MARC BURCON RETORT CHECKRED/APPROVID BY: KF
[AB ID O. = 1115 “ 1116 TR S 1118 T
CUSTOMER ID * B-5 * B-6 * -9 * B-10
SAMPLE TYPE * - * *
SAMPLE SCURCE * * * E
SAMPLE APPEARANCE b v * s
SAMPLE LOCATION & i i ¢
COLLECTTION DATE/TIME * * & *
DATE/TIME/BY * s * *
ANALYSIS DATE/TIME/BY * N & :
ANALYSIS *DET. LIM.* RESULTS * RESULTS * RESULTS * RESULTS
_JMDNUM * 0.2 * 1.4 /L * 0.4 ny/L 1.0 /L ¢ 1.0 /L
ARSENIC * 3 b H8 ug/L * 3 ng/l * J1 ug/L ¢ 123 uy/L,
BARTUM * 0,006 = 0.071 ng/L * 0.169 mg/L ™~ 0.202 mg/L* 0.130 /L
BERYLLIUM * 0,0002 = D o # ' % ng/l.
BORON * 0,005 * 4.04 ng/L * 0.539 mgy/L * 5.11 /L ¢ 1.738 my/L
CADMIUM *0.04 * ¢ ng/L * ' /L~ 5 mg/L - ) /1.
CALCIUM * * 4,23 ng/L 46.29  wgy/L * 6.5 mg/L* 1.16 ng/L
CHROMIUM * 0,005 * ¢ /L * ‘ ng/L * § ng/L * - ney/Ls
COPPER * 0,008 = ¢ my/L * ‘ g/l * 0.018 ag/L * 0.032 ng/L
.JRON * 0,01 = 0.93 mq/L * 0.19 my/L = 0.48 /L * 0.-H ny/l.
LEAD *0.03 = ¢ ug/L = ¢ mg/L * ' ng/L * - ngy/L
MAGNESTUM * * 2.4 ng/L ¢ 31.6 mg/L * 4.3 ng/l. ¢ 2.0 ng /1.
MANGANESE 0.002 * 0.008 g/l 0.068 ug/L * 0.011  uwn/L " 0.0 nei/l.
MERCURY * * ug/L * ug/l. = ug/L ¢ ug/1;
NICKEL *0.02 * ( ng/L ng/L *+ : ma/l. e/ L.
PHOSPHORUS  * 0.2 ; ng/L e/l na/l 0 net/L
POTASSIUM  * 1.49 my/L 1.80 uwg/L * 2,06 wy/l e 1.07 /1.
SELENTUM %] * 75 ug/lL ¢ 00 ug/t, * 283 uy/l, * A1 ug /1
SILICON * * 2.9 ug/L > 3.11 wg/L* 1.28 wy/L 117 ng/L
SILVER * 0,00 = . we/L* : g/l * L 7A T _ na/L
SODIUM, * * 180.9 my/L ¢ 386.1 mg/L * 1880.6 ng/lL * 366, 1 ner/L
TCLLERTUM * * ug/L * uy/l ¢ ug/L. ¢ g/l
NC * 0,005 = 0.009 my/L 0.018 ug/L * 0.034 g/l - 0.030 ng/ L

REMARKS: "<¢' MEANS LESS THAN THE DETECTION LIMIT
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY

P.O. Box 23147 Page 102 December 1990
WACO, TEXAS 76702-3147

RARD N, SCHANK

; g.lfi"ﬂ.l :

Custaomer:

Sampling Location:

Project No.:
Sample Date:

SAMPLE ID
B-5 27.9'
B-6 15.9'
B-9 29.2'

B-10 20.9'

OFFICE (817) 772-5549

Trinity Engineering Testing Co.
Haskell Regional Landfill, Haskell, TX
Ab-1455

9/5/90

TOTAL ORGANIC CARBON
28.0 mg/l
44.0 mg/1
125.0 mg/1

33.0 mg/1

/,//f/c./
il


dhudson
Text Box
Page 102 December 1990


Page 103 December 1990

CITY OF ABILENE
QUALITY CONTROL DIVISION
LABORATORY REPORT
(915) 673-8531

CITY OF HASKELL
P.0. BOX 1003
HASKELL, TX 79521

-

SWMPLE ANALYSIS REQUESTED BY: WIN MeATEE REPORT CHECKED/APPROVED 3Y: KF

AWALYSTS * RESULTS RESULTS RECULTS » TENAS HEALTH DEPARTMENT
. -  LDMITS (POTABLE WATER)

1AB ID YO. 1562 1563 “ 1564 .

+

K

*

CUSTOMER 1D * ) - Py s B0 %
SAPLL TYFL “ GIAE " GRR S GIAE
SAMPLE SOURCE = TANDETIAL © LANDETLL - LANDETLL %

SAMPLE APFEARANCE e :
SMPLE LOCATION - =
PNLLTCTION DATE/TDIE ¢ . ' -
STVED DATE/TIME/BY * 11-07-90/163Q/KF, % 11-07-90/1630/KF  * 11-07-90/1630/KF  *
ANAEi8 DATE/TDIE/BY - Toosmvor oo 11-08-90/ 1300/t © _i-08-50/13CC/ LN -

o * 8.0 5.0, 7.0 S P Gk, 2

CHLCRINE RESTDUAL ' na/l ” g/l " ng/l*

ALFALINTTY (003) % 336 na/l T }e TTANE 536 e/l ¢ ) ) .
IRDMESS  (Cat0d) -’~ 1110 /LT 1910 we/l 00 na/l - CALC. () EDIN(N)
CHLORIDES - 2904 AT 162 i/l - 1270 /L 300 w/L

FLLORIDE N 0.4 nefl v J.10 HCATARR 0.31 wet/L

SULEATES 2 RO ne /Lt 612 ng/l ” 520 ng/L 00 ra/l

NCTRITE-NITROGEN ; 3 nal/l n/L N 114 VA
NTTRAIE-XTTROGEN Q 10.5 ng/L - 17.5 ng/L* 2.5 ng/L = 10 nk/L
MONTA-NITROGEN ¢ ner/L - n /Lt ma/l *
TOT. KJELDAHL NITROGEN® wg/L ng/L e/l ¢

TOTAL DISSOLVEDR SOLIRG® 7333 nt/L 4333 wa/l 1667 /L ~1000ug /L CALC. ( )DRYED( ).

TOTAL SOLIDY w/L S ner/L nd/ L
e ’ ) ui/L * . wa/l - na/L"
ONDUCTIVTY : 11000 s T 6500 wmbios 700 wmnos <
FOTAL URGANTC CORBON - /Lo nali v wifl
["()D-!S;‘ ~ ‘ /L c ne/L alS
OTL W OREDST : nes L w /! a/L
ThiMe € A TR aiL
fOTAL (OLIFORM PACT. /100mE /300ml - 00wt 0/100m
TECAL QOIIrORM BACT. [i0% ¢ /100mi [0 ¢ 07100
LEAD - pt/ A ney/l nfl ot
CARBONATE "y g nG/l 2 (TAFA K nerl T
- ‘ ] L
+

RCARKS: BICAREONATE {$ FOUTVALINT TO ALKALINTSY.

NOTE: QONGULT PERSONAL PHYCICTAN BETORE USING WATER FOR HUMAN CONSUMPTION TF SAMPLE
RESULTS EXCEED THE TEXAS HEALTH DEPAKIMENT LIMITS AND/CRTHEAT SCURCE \N\D RETEST.
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CITY OF ABILENE
QUALITY CONTROL DIVISION
LABORATORY REPORT
(915) 673-8531

CITY OF HASKELL
P.0. BOX 1003
HASKELL, TX 79521

SAMPLE ANALYSIS REQUESTED BY: WIN MCAIEL REFORT CUECKED/APPROVED BY: RKF

LAB_ID YO. - 562 = 1563 * 1564
CLSTOMER 1D - B3 * B6 - pee
SVIPLE TVPE * GRAB © oD © 5D X
SNMPLE SOURCE - LAXDFTLL “ LANDFTLL, © LANDFILL .
CVPLE ACEARWCE ' :

SYILE LOCATION s

OULECTION OME/TIN - --
\ _RECEIVED DATE/TIME/BY * 11-07- 90/1630/}\[- & ll -07-90/1630/KF *~ 11-07- 90/1630/Kf i
) -1.\“J.§u[u J:\l_.f T"lr/'“ O e “ l’ L. =l _08_\&)/ /1_1 “1l- ‘J” |f), ! -

Rnwms DET. LTt RESULTS '+ RESULTE g FEsE FRESULTS

\Lx \[D'I '\l +
OENIC e

PARTLM « 0.6l - 0.021 wg/L 088 wa/l - 0.165 m/L ” ra/l
BERYLLTLHM * 0.00Gi" 0.0004 am/L * 0 (‘001 Gt .000d g/l T na/L

A0 04! /L 0.l nn/L ' 0.1 wqii” A/
* (G0 ng/L " 7.0 g/t £ ug/l /L

1o0O

BORON = 0.0l - SO0 U 14 PASE S22 ma/i v 1.8 g/l na/L
\IMIUM 0008 - 0808 Lg/L 0.008 uwa/l * 9,008 au/l nal/i
CALLTOM = 0,04 ° 104,30 01l C 199.7  ne/L” 13.93  ma/L * et/
CHROMILM s 0.0 0.0 /L .02 uwg/L 0.0 gL " /L
COPPER ML ) c.ol ma/l 0.0L  net/i - 0.0L  nu/L *® nei/L:
TRON - 002 7 (i ng/i” 0.92 e/’ 0,02 ag/lL et/ L ‘
LAD R 0 L R VI R (1 P S .1 wa/l Wi/ L
CAGREDTUN = 0.1 ° o ne St 5904 Wit 1.3 na/L” /L
HANGANEDE *0.063 - ARG L A I R I ARV (Tl M Lt/ L
MEECURY ' : s T Wil v/l s
SR, Dl R TR SRR TR DIT . L
PROGPECRLS - 2.l S ansL ... B D Wi NIATAN
POTASETL LU G iy on npilloC s AT BIRTICI T D el /L
SELENTEM ol ' ., gLt i TIEEn : ST a /L
SILICON LTS Loda ni/L Lot L R 1 /L
SILVER Co0wl .04 IR J.00 s T G RV R TP W wt/l
SOTILA S 0.3 1537, nt! TiG.E Wil T TS A el
TELLERTEM v b : (TPt i g/l 1 il .:,/.

THALLILY ¥ 0,00 ) /L e/l P e/l
AN 0.0 0.01 ne /1 0.01 /L 7 3.1 /i T ngt/ L.

REMARKS: SAMPLE B-17 was LGOT.
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY

P.O.Box 23147
WACO, TEXAS 76702-3147

Page 105 December 1990

GERARD N. SCHANK

;, I;-Illllj .

Custamer:
Sampling Location:
Project No.:

Trinity Engineering Testing Co.
Haskell Landfill, Haskell, Texas
Ab 1455

Sample ID: B-9 16.83"

Sample Date: 11/6/90

POLLUTANT CONCENTRATION
Benzene 6.80 ug/l
Benzene, chloro <5.0 pug/l
Benzene, 1,2-dichloro <5.0 ug/l
Benzene, 1,3-dichloro <5.0 ug/l
Benzene, 1,4-dichloro <5.0 pg/1
Benzene, ethyl 7.25 ug/l
Toluene 9.60 pg/l

OFFICE (817) 772-5549
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CENTRALTEXASQﬂALKﬁ{ASSURANCELABORATORY
P.O. Box 23147
WACO, TEXAS 76702-3147 Page 106 December 1990

GERARD N. SCIIANK OFFICE (817) 772-5549

Customer: Trinity Engineering Testing Co.

Sampling Location: Haskell Landfill, Haskell, Texas

Project No.: Ab 1455
Sample ID: B-6 13.12'
Sample Date: 11/6/90
POLLUTANT CONCENTRATION
Benzene 5.35 pg/l
Benzene, chloro <5.0 pg/l

@ . Benzene, 1,2-dichloro <5.0 pg/1

,lm“ Benzene, 1,3-dichloro <5.0 ug/1

| Benzene, 1,4-dichloro <5.0 pg/l

Benzene, ethyl 6.10 pg/l

Toluene 8.50 pug/l
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Drinking Water Standards

Recommended
concentration limit*
Constituent (mg/)
Inorganic
Total dissolved solids 500
Chloride (C) 250
Sulfate (SO ,27) 250
Nitrate (NO3) 45t
Iron (Fe) 0.3
Manganese (Mn) 0.05
Copper (Cu) 1.0
Zinc (Zn) 5.0
Boron (B) 1.0
Hydrogen sulfide (H,S) 0.05
Maximum permissible concentrationy
Arsenic (As) 0.05
Barium (Ba) 1.0
Cadmium (Cd) 0.01
Chromium (Cr¥!) 0.05
Selenium 0.01
Antimony (Sb) 0.01
Lead (Pb) 0.05
Mercury (Hg) 0.002
Silver (Ag) 0.05
! Fluoride (F) 1.4-2.4§
Ofganic
'Cyanide 0.05
Endrine 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.1
2,4,5-TP silvex 0.01
Phenols 0.001
Carbon chloroform extract 0.2
Synthetic detergents 0.5
Radionuclides and Maximum permissible activity
radioactivity (pCi/t)
Radium 226 5
Strontium 90 10
Plutonium 50,000
Gross beta activity 30
Gross alpha activity i}
Bacteriological N
Total coliform bacteria 1 per 100 m¢

sources: U.S. Environmental Protection Agency, 1975 and World
Health Organization, European Standards, 1970.

s Recommended concentration limits for these constituents are mainly
1o provide acceptable esthetic and taste characteristics.

tLimit for NOj expressed as ‘N is 10 mg/¢ according to U.S. and
Canadian standards; according to WHO European standards, it is

11.3 mg/¢ as N and 50 mg/¢ as NOj.

Page 107 December 1990

+ Recommended Concentration Limits
for Water Used for-Livestock and

Irrigation Crop Production

Irrigation crops:

Livestock:
Recommended Recommended
_Iimils (ma/¢) limits (mg/{)
Total dissolved solids
Small animals . 3000 700
Poultry 5000
Other animals 7000
Nitrate 45 —_
Arsenic 0.2 0.1
Boron 5 0.75
Cadmium 0.05 0.01
Chromium 1 0.1
Fluoride 2 1
Lead 0.1 5
Mercury 0.01 —
Selenium 0.05 0.02

Reference 2
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AL
4o Trinity
Engineering Testing

Corporation

W
HI

b APPENDIX IV

STANDARD PROCTOR DATA SHEET
LABORATORY PERMEABILITY DATA SIHEETS
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Page 109 December 1990

" TRINITY ENGINEERlNG TESTING CORPORATION

Box 1994, Waco TEXAS 76703-1994
/ TETCO \

MOISTURE - DENSITY CURVE

TO: city of Haskell PROJECT : Haskell Landfill

DATE:  July 23, 1990
REPORT NO: AB—ll}SS

l MATERIAL DESCRIPTION ¢
114 Reddish Brown
l Weathered Silty Shale
[ 4
113 " ;
iy PLED BY:
|| e . TEST PERFORMED BY: R. Poston
i 111 / ‘ TEST METHOD: ASTM D 698
2 ' \ Method "A"
l -
£ 110 | L
o TRIAL PERCENT UNIT DRY WEIGHT
w ; NO. MOISTURE LBS/CU FT
| !
x 109 - 1 13.6 109.1
e r )
l z r’ \‘ 2 16.0 113.5
108 3 18.1 111.5
-\ 4 20.2 107.6
| 107
PERCENT MOISTURE
MAXIMUM DENSITY, LBS/CU FT: 113.,5
COPIES TO: ATTERBERG LIMIT:
Liquid Limit: 42
\ Plasticity Index: 24
TRINITY ENGINEERING TESTING CORPORATION
| L Hle
The results shown o thi report are for the esclunive ute of the client for whom they w=ete obtained and apply only I!o the samples tested and/for ine
spectea. They are not intended to be indicative ol the qualitics of apparently identical products. The use of our name must receive our prior written approvel.
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Page 110 December 199Q

TRINITY ENGINEERING TESTING CORPORATION

Rox 1994  Waco — TEXAS  76703-1994

/ TETCO \

To: City of Haskell DATE: 7/31/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS
MATERIAL DESCRIPTION: Reddish Brown Shale, Excavated from active area trench
DRY DENSITY108.3p.c. £ L.L. 42 PL. 18 Rl 24
PASSING 200-MESH SIEVE 93.9%

SAMPLING INFORMATION: () DELIVERED BY CLIENT K] 0BTAINED BY TETCO

|¢{TYPE OF PERMEAMETER: O3 R/G/0 WALL M FLEXIBLE WALL
g
TESTING PARAMETERS: O FALLING (] consTANT W BACK-PRESSURE HEAD

HYDRAULIC HEADS.0 psi. HYDRAULIC GRADIENT 30.8
FFFECTIVE CONFINING STRESS 1.5 ps.i.
rOTAL TEST TIME 72 hrs. STEADY STATE CONDITION 18 Ars
INFLOW/ OUTFLOW 9 % difference
PERMEANT FLUID: [l 74P WATER 0] coos v casoy U

SAMPLE CONDITIONS: [J UNDISTURBED REMOLDED
DIAMETER 6.0 in  THICKNESS 4.5 in.
WITIAL MOISTUREL6.3% FINAL MOISTURE 11.3%
NITIAL SATURATION 82% FINAL SATURATION 87 %

ORIENTATION VERTICAL [ HORIZONTAL
TEST RESULT HYDRAULIC CONDUCTIVITY ! 4,5 x 108 cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994

/ TETCO N\

To: (City of Haskell

DATE: 8/1/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS
MATERIAL DESCRIPTION: Reddish Brown Shale, Fractured
B=L 7.5-3.0"  DRY DENSITYLLY.Tpc f L.L. PL.
PASSING 200-MESH SIEVE %
O] pELIVERED BY CLIENT [K) OBTAINED BY TETCO
wart. [RFLEXIBLE WALL

(] consSTANT [X] BACK-PRESSURE HEAD

Rl

SAMPLING INFORMATION:

arhl}ﬂ;YF’E OF PERMEAMETER: [ A/6/0
TJESTING PARAMETERS: [0 FALLING
HYDRAULIC HEAD 5 ps.i
EFFECTIVE CONFINING STRESS 5.0 p.s. /.

TOTAL TEST TIME 0.5 hrs. STEADY STATE CONDITION 0.54rs.

HYDRAULIC GRADIENT 92.3

INFLOW/ QUTFLOW 0 % difference

PERMEANT FLUID: [l 74P WATER 00 coos ¥ casoy U

SAMPLE CONDITIONS: [ UNDISTURBED [0 REMOLDED

DIAMETER1.50 in. THICKNESS2.75 in.
INITIAL MOISTUREL3.6% FINAL MOISTURE 16.1%

INITIAL SATURATION 95 % FINAL SATURATION 100 %

ORIENTATION vERTICAL [ HORIZONTAL
cm / sec

TEST RESULT HYDRAULIC CONDUCTIVITY: 1.2 X 10—5

TRINITY ENGINEERING TESTING CORPORATION

Ny Y

COPIES:
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; ‘ ; TRINITY ENGINEERING TESTING CORPORATION
RBox_ 1994 Waco TEXAS 76703-1994
/ TETCO \ '
To: City of Haskell paTe: 9/11/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale

B-2/22.2—22.9'
ORY DENSITY136.90.c.f L.L. PL. I A
PASSING 200-MESH SIEVE %

SAMPLING INFORMATION: (0 DELIVERED BY CLIENT K] o874AINED BY TETCO
’ 'TYPE OF PERMEAMETER: [ A/6/0 warL [ FLEXIBLE WALL

N ll'l”'_

TESTING PARAMETERS: [ FALL/ine [ CONSTANT [X] BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 psi  HYDRAULIC GRADIENT 50.4
EFFECTIVE CONFINING STRESS 1.5 ps.i.
TOTAL TEST TIME 144 hrs. STEADY STATE CONDITION 21 Ars.
INFLOW/ QUTFLOW 0 % difference
PERMEANT FLUID: B 74P wATER  [1 0005 N CaS504 N

SAMPLE CONDITIONS: X UNDISTURBED (0 REMOLDED

DIAMETER?2.00 /n. THICKNESS2.75 in.
INITIAL MOISTUREL0.6% FINAL MOISTURE 11.0%

INITIAL SATURATION100 % FINAL SATURATION -—- %
ORIENTATION &l VERTICAL O HoRrIZONTAL

TEST RESULT HYDRAULIC CONDUCTIVITY ! 5.2 x 10_'9 cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

Vo a
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Yaco TEXAS 76703-1994

/ TETCO N\

To: City of Haskell

paTE: 9/15/90

REPORT NO: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale
- - 1]
B-4/12.5-13.0 DRY DENSITY133.8p.c.f L.L.

PASSING 200-MESH SIEVE %
SAMPLING INFORMATION: [0 DELIVERED 8Y CLIENT X) 087TAINED BY TETCO

| 'TYPE OF PERMEAMETER: [ #/6/0 wALL [ FLEXIBLE WALL

-
&(.I"--‘_
TESTING PARAMETERS: [ FALLING [0 CONSTANT BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 p.s.i.
EFFECTIVE CONFINING STRESS 5.0 ps.i.

TOTAL TEST TIME 240 hrs. STEADY STATE CONDITION -- hrs.
Calculated on inflow

INFLOW/ QUTFLOW -~ % difference
0 coos v casoy, U

PL. Rl

HYORAULIC GRADIENT 69.2

PERMEANT FLUID: [ 74P WATER
CONDITIONS: [XI uMNDISTURBED [0 REMOLDED

DIAMETER 2.0 /n THICKNESS 2.0 /n.
INITIAL MOISTURELD.3% FINAL MOISTURE 11.3%

INITIAL SATURATION 100% FINAL SATURATION -- 7

Rl verricar [ HORIZONTAL
10 cm / sec

SAMPLE

ORIENTATION
HYDRAULIC CONDUCTIVITY : 8.6 x 10

TEST RESULT

TRINITY ENGINEERING TESTING CORPORATION

COPIES:
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994
/ rTeETCO \
TO: City of Haskell DATE: 9/18/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale (Vertical Fracture)
B-4/26.0-27.0"'

DRY DENSITY129.%.c.f L.L. PL. Al
PASSING 200-MESH SIEVE %
SAMPLING INFORMATION: (O DELIVERED BY CLIENT [X] OBTAINED BY TETCO
" TYPE OF PERMEAMETER: [1 #/6/0 waALL 3 FLEXIBLE WALL

*"‘ll-."
TESTING PARAMETERS: O FALLING (] CONSTANT [} BACK-PRESSURE HEAD

5

HYDRAULIC HEAD 5 p.s.i. HYDRAULIC GRADIENT 72.9
EFFECTIVE CONFINING STRESS 5.0 ps.i.

TOTAL TEST TIME 25 hrs. STEADY STATE CONDITION 17 bhrs.
INFLOW/ OUTFLOW O % difference

PERMEANT FLUID: (& 74P warer [0 0005 N CaS0q O

SAMPLE CONDITIONS: [ UNDISTURBED (0 REMOLDED

DIAMETER 2.0 in. THICKNESS 1.9 in.
INITIAL MOISTURE10.8% FINAL MOISTURELL.6 %
INITIAL SATURATION 100% FINAL SATURATION  —- %

or1eEnTaTION Rl VERTICAL O HoRIZONTAL
8

TEST RESULT HYDRAULIC CONDUCTIVITY: 4.2 x 10 cm / sec

COPIES:

TRINITY ENGINEERIMNG TESTING CORPORATION
Dy
9 i A
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994

/ TETCO \

To: City of Haskell DATE: 8/22/90

REPORT NO: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale (Fractured)
B-7/26.0-27.6"

ORY DENSITY134.2p.c. f L.L. PL. Rl

PASSING 200-MESH SIEVE %
‘SAMPLING INFORMATION: [0 DELIVERED BY CLIENT X] OBTAINED BY TETCO
ih-i,"“;rvpe OF PERMEAMETER: [ #/6/0 warL [ FLEXIBLE wALL

.TESTING PARAMETERS: [0 FALLING (] CONSTANT (X BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 psi  HYDRAULIC GRADIENT 92.3
EFFECTIVE CONFINING STRESS 1.5 ps.i.

INFLOW/ QUTFLOW O % difference

PERMEANT FLUID: Tap waTeEr [0 0oos v casoy U

SAMPLE CCNDITIONS: [XH UNOISTURBED [0 REMOLDED

DIAMETER 2.0 in. THICKNESS 1.5 in.
INITIAL MOISTURE12.2% FINAL MOISTURE 12.9%

INITIAL SATURATION 100% FINAL SATURATION --7%

ORIENTATION Xl verTICAL [0 HORIZONTAL

8

TEST RESULT HYDRAULIC CONDUCTIVITY: _ 8.6 x 10 em / sec

TOTAL TEST TIME 52 hrs. STEADY STATE CONDITION 12 hrs.

COPIES: TRINITY ENGINEERING TESTING CORPORATION

Ny
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994
/ terco \
To: City of Haskell DATE: 8/15/90

. REPORT NO: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Gray Siltstone
B-12/35.0-35.8"

DRY DENSITY128.6p.c.f L.L. PL. Al

PASSING 200-MESH SIEVE %
‘SAMPLING INFORMATION: [0 DELIVERED 8Y CLIENT [K) OBTAINED BY TETCO
1 TYPE OF PERMEAMETER: [ R/6/0 warL R FLEXIBLE WALL

I ¢
:J‘lﬂlﬂ .
+ TESTING PARAMETERS: [] FALL/NG [) CONSTANT (X BACK-PRESSURE HEAD

HYDRAULIC HEAD S psi  HYDRAULIC GRADIENT 106.5
EFFECTIVE CONFINING STRESS 5.0 ps.i.
TOTAL TEST TIME 6 hrs. STEADY STATE CONDITION 3 hrs.
INFLOW/ OUTFLOW QO % difference

PERMEANT FLUID: Kl 74P WATER 0O aoos & casoy U

SAMPLE CONDITIONS: [XI UNDISTURBED OO0 REMOLDED

DIAMETER 2.0 in THICKNESS 1.3 /n.
INITIAL MOISTUREL13.2% FINAL MOISTURE13.5%
INITIAL SATURATION100 % FINAL SATURATION ~- %

oRIENTATION — SCVveERTICAL [ HORIZONTAL
TEST RESULT HYDRAULIC CONDUCTIVITY: _1.9 « 1077 cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

2 %//7 Wﬁ%‘
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994
/ retco \ '

City of Haskell

oare: 9710790

TO:
REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale (Fractured)
B-13/18.0-19.0'
DRY DENSITY128 . 4p.c. f L.L. PL. Rl

PASSING 200-MESH SIEVE %
) DELIVERED 8Y CLIENT (Xl OBTAINED 8Y TETCO
1/ iTYPE OF PERMEAMETER: [ R/6/0 WALL FLEXIBLE WALL

&".“.'T
_.__TESTlNG PARAMETERS: [ FALLING (O CONSTANT (X BACKk-PRESSURE HEAD

HYDRAULIC HEAD 5 p.s.i.

EFFECTIVE CONFINING STRESS1.5 ps.i.
hrs. STEADY STATE CONDITION 12 hrs.

‘SAMPLING INFORMATION:

HYDRAULIC GRADIENT 92.3

TOTAL TEST TIME 28
INFLOW/ QUTFLOW 0 % difference

PERMEANT FLUID: K 74P waTER [ 0005 N CaS0y O

UNDISTURBED O REMOLDED
ODIAMETER 2.0 in THICKNESS 1.5 in.

INITIAL MOISTUREL3.4%  FINAL MOISTURE 14.3%

INITIAL SATURATION 96 % FINAL SATURATION 100 7%

ORIENTATION O verricar Xl HORIZONTAL
4.2 x 10 ~7 cm / sec

SAMPLE CONDITIONS:

TEST RESULT HYDRAULIC CONDUCTIVITY :

TRINITY ENGINEERING TESTING CORPORATION

i

COPIES:
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TRINITY ENGINEERING TESTING CORPORATION

Box 1994 Waco TEXAS 76703-1994
/ TETCO \
To: City of Haskell DATE: 9/17/90

REPORT NO: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Gray Siltstone
14/8.0-8.5"
B-14/8.0-8.5 DRY DENSITY126.9p.c.f L.L. PL. Pl

PASSING 200-MESH SIEVE %
SAMPLING INFORMATION: O] DELIVERED BY CLIENT X) 0BTAINED BY TETCO

|/ iTYPE OF PERMEAMETER: [ #/6/0 WALL [ FLEXIBLE WALL
el

TESTING PARAMETERS: [ FALLING (] CONSTANT BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 p.s.i. HYDRAULIC GRADIENT 92.3
EFFECTIVE CONFINING STRESS 5.0 p2.s. 1

TOTAL TEST TIME 41 hrs. STEADY STATE CONDITION 16 hrs.
INFLOW/ OQUTFLOW 6 % difference

PERMEANT FLUID: K 74P wATER — [1 Q005N Ca504 O

SAMPLE CONDITIONS: X UNDISTURBED O REMOLDED

DIAMETER2.75 in THICKNESS 1.50 in.
INITIAL MOISTUREL1L.1% FINAL MOISTURE 15.6%
INITIAL SATURATION 98% FINAL SATURATION 100 %

ORIENTATION VERTICAL O] HoRIZONTAL
TEST RESULT H‘YDRAULlC CONDUCTIVITY : _8.1 x 10_8 cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

Ny -
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TRINITY ENGINEERING TESTING CORPORATION
é § Box 1994 Waca ., TEXAS 76703-1994
/ teETco \
To: City of Haskell DATE: 9/25/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Shale (Blocky Fractures)
B-14/21.1-21.5"

DRY DENSITY124.4p.c.f. L.L. PL. Y

PASSING 200-MESH SIEVE %
SAMPLING INFORMATION: () DELIVERED 8Y CL/IENT Xl o8TAINED BY TETCO
1:iTYPE OF PERMEAMETER: (O R/6/0 waLL [ FLEXIBLE WALL

g T

. TESTING PARAMETERS: [0 FALLING (] CONSTANT [X BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 psi  HYDRAULIC GRADIENT 76.9
EFFECTIVE CONFINING STRESS 5.0 ps.i.
TOTAL TEST TIME 4 hrs. STEADY STATE CONDITION 3.5 hrs.
INFLOW/ QUTFLOW O S difference

PERMEANT FLUID: [ 74P WATER [0 coos ¥ casog U

SAMPLE CONDITIONS: UNDISTURBED O REMOLDED

DIAMETER 2.0 in THICKNESS 1.8 in.
INITIAL MOISTUREL1L.9% FINAL MOISTURE 13.4%

INITIAL SATURATIONOG6 % FINAL SATURATION 100 %

ORIENTATION S verricar [ HORIZONTAL
TEST RESULT HYDRAULIC CONDUCTIVITY: _8.7 a15=! cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

)
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994  Waco TEXAS 76703-1994
/ TeETco \
To: City of Haskell DATE: 8/6/90

REPORT NO. AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS
MATERIAL DESCRIPTION: Reddish Brown Shale (Blocky Fractures)
B-16/6.0-7.5"'

ORY DENSITY121.2p.c. . L.L. PL. £l
PASSING 200-MESH SIEVE %

SAMPLING INFORMATION: [0 OELIVERED BY CLIENT [K OBTAINED BY TETCO
' TYPE OF PERMEAMETER: [ A/6/0 warr [ FLEXIBLE WALL

: [;II’-I

" TESTING PARAMETERS: [ FALL/NG [0 CONSTANT [Q BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 psi  HYDRAULIC GRADIENT 92.3
EFFECTIVE CONFINING STRESS 5.0 ps.i.
TOTAL TEST TIME 1.0 hrs. STEADY STATE CONDITION 0.2hrs.
INFLOW/ OUTFLOW 0% difference

PERMEANT FLUID: B 74P warer [0 aoos w casoy U

SAMPLE CONDITIONS: [xXI UNODISTURBED (0 REMOLDED

DIAMETER2.75 in THICANESS 1.50 /n.
INITIAL MOISTURE11.5% FINAL MOISTURE 15.8%

INITIAL SATURATION 85% FINAL SATURATION 100 %

ORIENTATION Kl verTicaL O HORIZONTAL

6

TEST RESULT HYDRAULIC CONDUCTIVITY: 1.7 x 10° cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION



dhudson
Text Box
Page 102 December 1990


Page 121 December 1990
TRINITY ENGINEERING TESTING CORPORATION

Box 1994 Waco  1exas 76703-1994
/ TeEvco \
To: City -of Haskell DATE: 9/19/90

REPORT NO.: AB=-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS

MATERIAL DESCRIPTION: Reddish Brown Sandy Clay (Fractured)
B-17/7.5-9.0'
ORY DENSITY113.1p.c.f L.L. PL. Rl

PASSING 200-MESH SIEVE %

SAMPLING INFORMATION: () DELIVERED BY CLIENT [XOBTAINED BY TETCO

v

'i-fTYPE OF PERMEAMETER: [0 #/6/0 warL [RFLEXIBLE WALL
gl =
" TESTING PARAMETERS: (0 FALL/iNG [ CONSTANT BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 psi.  HYDRAULIC GRADIENT 92.3

EFFECTIVE CONFINING STRESS 5.0 p.s.i.
TOTAL TEST TIME 34 hrs. STEADY STATE CONDITION 33 hrs.

INFLOW/ OUTFLow 0 % difference
PERMEANT FLUID: & 74P waTER [ Q005 N Ca50q O

SAMPLE CONDITIONS: [X UNDISTURBED (0 REMOLDED

DIAMETER2.75 in THICKNESS 1.50 in.
INITIAL MOISTURELT.7% FINAL MOISTURE 19.4%

INITIAL SATURATION 100% FINAL SATURATION -- 7%

ORIENTATION S VERTICAL (O HORIZONTAL

TEST RESULT HYDRAULIC CONDUCTIVITY : 1.0 x 107° cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

Do 7V
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TRINITY ENGINEERING TESTING CORPORATION
Box 1994 Waco TEXAS 76703-1994
/ Tetrco \ '

To: City of Haskell oate: 9/5/90

REPORT NO: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS
MATERIAL DESCRIPTION: Reddish Brown Shale
B-17/56.5-58.0"
ORY DENSITY134.3p.c.f L.L. PL. Rl
PASSING 200-MESH SIEVE %

SAMPLING INFORMATION: [ DELIVERED BY CLIENT X OBTAINED BY TETCO
[ FLEXIBLE WALL

[ TYPE OF PERMEAMETER: (0 R/G/D WALL

‘ ¥
m.ll'l
" TESTING PARAMETERS: ] FALLING (] consTANT [A BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 ps.i.  HYDRAULIC GRADIENT 92.3

EFFECTIVE CCONFINING STRESS 1.5 ps.i.

JOTAL TEST TIME 154 hrs. STEADY STATE CONDITION ~< bhrs.
Calculated on inflow.

INFLOW/ OUTFLOW O % difference
PERMEANT FLUID: X 74P WATER O aoos ¥ casoy U

SAMPLE CONDITIONS: [X UNDISTURBED [0 REMOLDED

DIAMETER 2.0 in THICKNESS 1.5 in.
INITIAL MOISTURELL.2%  FINAL MOISTURE 11.4%

INITIAL SATURATION100 % FINAL SATURATION =%

0/?/5/‘/7}'17'/0/\/' Ea VERTICAL O HORIZONTAL
4.6 x 10_9 cm / sec

TEST RESULT HYDRAULIC CONDUCTIVITY:

COPIES: TRINITY ENGINEERING TESTING CORPORATION

N -
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TRINITY ENGINEERING TESTING CORPORATION
é g Box_ 1994 Waco TEXAS 76703-1994
/ rerca \
10: City of Haskell pate: 9/19/90

REPORT NO.: AB-1455

PROJECT: Haskell Regional Landfill

LABORATORY PERMEABILITY TEST RESULTS
MATERIAL DESCRIPTION: Reddish Brown Shale (Fractured)
B-18/16.6-17.7' DRY DENSITY124.3p.c.f L.L. pL. AL

PASSING 200-MESH SIEVE %

‘SAMPLING |NFORMATION: (1 DEL/VERED 8Y CLIENT [K) OBTAINED 8Y TETCO
L“:IIYPE OF PERMEAMETER: [ A/6/0 waLL [XFLEXIBLE WALL

. TESTING PARAMETERS: (O FALL/NG (] cCONSTANT [Xl BACK-PRESSURE HEAD

HYDRAULIC HEAD 5 ps.i HYDRAULIC GRADIENT 72.9
EFFECTIVE CONFINING STRESS5.0 pS. 1
TOTAL TEST TIME 1.7 hrs. STEADY STATE CONDITION 1.7 hrs.
INFLOW S/ QUTFLOW 0 % difference

PERMEANT FLUID: K 74P wATER [ 0005 N CaS0y C

SAMPLE CONDITIONS: [X UNDISTURBED O REMOLDED
DIAMETER 2.0 in. THICKNESS 1.9 in.
INITIAL MOISTURE12.1% FINAL MOISTURE 13.1%
INITIAL SATURATION 97 % FINAL SATURATION 100 %

ORIENTATION Kl VERTICAL O HORIZONTAL
TEST RESULT HYDRAULIC CONDUCTIVITY: 2.0 x 10°° cm / sec

COPIES: TRINITY ENGINEERING TESTING CORPORATION

5 M%”



dhudson
Text Box
Page 123 December 1990


"“.‘uﬂ "‘fj
l .

Page 125 December 1990

&%ﬁl‘rini ty
Engineering Testing
Corporation

APPENDIX V
MISCELLANEOUS WELL DATA

WILDCAT WELL DATA
WELL DATA
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MISCELLANEOUS WELL DATA

Abandoned livestock well near southeast corner of tract:

Depth: 27.0'

Diameter: 6.0"

Water Depth: 10.0' (8/22/90)
0ld Windmill

Abandoned livestock well approximately 450' north of property line:

Depth: 25.0'

Diameter: 6.0"

Water Depth: 10.2' (9/24/90)
01d Windmill

é','..il". |

o M
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9.185—July UNITED STATES

Revisd [ EPARTMENT OF THE INTERIOR

CEOLOGICAL SURVEY
WATER RESOURCES BRANCH

WELL SCHEDULE
Date oo October.. .30, L1950 6., Field No..
- Record by ... Lo ter. . Csb er—u: ................ Office No. F_é_

e~ Pt d

J.f..{rr.'.’.oau e Do 0 w b

1.

Bource of data ........ F&'r/eba/..-.f'oafo: ...........
Location: State ... Z @ @uLmemeee. County.. A2 kel . -
Map !
Yy Y sec. T Nr E

. Owner: Latl@nd.. Looare.. Address .-.z‘/a.c,éc /(.._‘_v_

by Tenant .a/.l/.a./f..-.l.l/ﬁbdj.‘.tﬂé.f Address &Z_,-.-/.‘/-?.c:ée./i__
3 Driller - Address .
3. Topography-.ij[/}lg ................................ i
4. Plevalion eecee—ona- (EETONS | o e I . ------
-..‘.f 5. Type: Dug,dri\en,bored,jetted ....... 1947 %
iy \x 6. Depth: Rept. oo ft. Meas. 42,7 _.1t.
s . 7. Casing: Diam, Lain, 40 e in., TypeQJZL ;
5%, Depth....t. Finish :
« o B. Chief Aquifer ... T From ft. to t.
’ Others
550 Walerladd 3291t xoph | LQL20 106 1 Ao
Y, et c2sing which is 2. 8.2 ft. 20OV qurface
2 : 10. Pump: Type Capacity ... .G M. __._____
- Power: Kind -.A‘f//.&’ﬁ?fz??l/./,. _________ Horsepower
‘3 11. Yied: Flow coeme . G.M.,Pump e G.M., Mesas.,, Rept.Eat.
v . Drawdown ... ft. after . _________hours pumping eee o .. G. M,
%12, Use: Do Gtoch) PS., RR., Ind., Irr., Obs.
Adequacy, permanence ﬁf.?/?_?
13. Qualsly Temp e
Taste, odor, color ... G.4f. (2 /2.4f .. Sample Yes /P/J.DIA_‘
Uafit for
14. Remarks: (Log, Analyses, etc.) ==
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;/—5/%0/'

Fo b

d g-aqomn UNITED ST'A.TES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
anuory WATER RESOURCES DiVISION

ANALYTICAL STATEMENT PASY LI, £QIMTY

| Parts e million]

‘lell~F=1l—

Use .....- 600,...8L0C e Si0:2 ciiirrieiieaannas
SOUTCE oonoeeeeeeesasenmemmeossesemnmasassmnzasss Temperature (°F) ....... T TIe ) OSSO
Owner: i}afland Foot (010} 1o} JN— pH 8.8 | OF: JRCCHINES——
Centh: 43 Suspended matter ......ccooeeeen Mg s
Formasion: Pcf Hardness as CaCO, Na . cccamumemsisasae
N.C. cooeeee Total .58 ... K cerreccnncieseanne
1ENItion 1088 ceeeeemmcencaeennnensenes (o]0 I E—— :51'.\._[,\ (
Dissolved sOlidS ...ueeceicenmeraene HCO, =T
Specific conductance at V15 ORI ] © I —
(micromhos) .......3510...... Cl sissvassssncts R Dsisns
............................................. F Lot
........................................... NO,. o
T KEY _PuNcHED.......
Chemist ......... O By BLAEEY ioee cecirascsessesenmnnnnmnsassasssnesace s SUM .ecmemeeramnnnes
Lab. No. ........ BOGET o oovomenasasmssesis  Fesiossiiasessssseusessseasansacasenstntstn
Collector ........ F.. L. Qsharna........ . :

10-—5524H-4
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FROM

260
1060
2004
2770
3390
3996
4315
4764
5125
5398

bl

DRILLERS LOG

Page 129 December 1990

260
1060
2004
2770
3390
3996
4315
4764
5125
5398
5575

FORMATION

Red Bed, Sand
Limestone, Sand, Clay
Shale, Limestone, Sand
Shale

Limestone, Shale
Limestone, Shale
Shale, Limestone
Shale, Limestone
Shale

Shale, Limestone
Dolomite

EP Operating Company

& WL\
B. G. Vick
5-20 -85
Date
HEvciveDd
RR.C. OF TEXAS
JUN 71985

08
ATLENE, TEXAS


dhudson
Text Box
Page 129 December 1990


Page 130 December 1990

RAILROAD COMMISSION OF TEXAS
OIL AND GAS DIVISION

Plugging Record

FORM W-3

Rev. 10/78

S

| AP1 NO,

(it ovailant)4220731689

1. RRC Dlistrict

FILE IN DUPLICATE WITH DISTRICT OFFICE OF DISTRICT IN WHICH

7B

WELL IS LOCATED WITHIN THIRTY DAYS AFTER PLUGGING

4. RRC Leasne or Id,

g

2. FIELD NAME (as per RRC Records) 3. Lease Name 5. Well Number
Wildcat Nash 1
6. OPERATOR({:L‘J&" vV é‘i/ Tt L .,‘j/ 6n. Original Form W—1 Filed In Name of: 10. County
EP Operating Company : Lot e Enserch Exploration, Inc. Haskell
7. ADDRESS Dallas y 6b. Any Subsequent W—1'3s Filed in Name of: 11. Dnle Pr:u!l,ngd
Ql‘lﬂ t lsasue
1230 River Bend Dr. #136 TX 75247 E}’prerating Company 5—6-85. 44-/0-
8, Location of Well, Relatlve to Nearest Lease Boundaries : Peo‘t",l"‘:o{m E‘ﬂ% %‘F‘]ei-;'ﬁ 12‘){5 Foet Fia 12, Permll Number
of Lease on which this Well is Located h - h = m_', B
Nort Line of the Nas Lapse pa / 271874
9a, SECTION, BLOCK, AND SURVEY . %L\' y 9h. Dlatance and Direction From Nearest Town In this - 13, Date:Drilllng-— " - -
. ) & aunty . ommcnced
Section 55 - L. Willoughby Survey Two miles east of Haskell -10-85

1

16. Type Weoll Total Depth [17. If Multipte Completion List All Field Names and Oil Lease or Gas ID No.'s 14, Dute Drilling
Dey GAS ID or” |Ol1-0 WE LL Cornpleled
ATy 5575 oIL LEASE f [:Gua-G [] -21-85
W' Amt. of Cond. on 15. Dato Well Plugged
and at time of Plugglng .
5-22-85
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1|PLUG #¥2| PLUG #3|PLUG #4 [PLUG#5|PLUG #6 |PLUG #7|PLUG #8
®19, Cementing Date 5-22 =22 -22 5"22-_‘,
20.ASlxa of Hole or Plpe In which Plug Ploaced (iﬁches) ?—71’8 7‘7/8(7"'7}8‘]"5{’8)8‘5,8
21.'Ilfaplth to Dottom of Tuhing or Drill Pipe (ft.) 5523 700 310 19
*22, ﬁgﬂﬁ of Cement Used (ench plug) 45 45 45 5 . A 7
+23."'Sturry Volume Pumped (cu. ft.) 54 54 54 6 ’.-'“:’.."'\F‘C"‘ ON o] !, //
Caleutated Top of Plug (ft.) 5363 540 | 155 3 | mlORS LI 567
Measurad Top of Plug (if tagged) ((t.) r L ) ;/V'Ab
+. Sturry Wt._# /Gal. 15.6 | 15.6 }15.6 [15.6 1N
*27, Type Coment H 4 m~l1 H H v
28. CASING AND TUBING RECORD AFTER PLUGGING o0 }","‘:,‘;:‘L",{'_‘;';',f’,,’,'f'jf%ﬁ.f‘,"{.f,’}?’ (Other (] Yes  [X] tvo -
SIZE| WT.4/FT.] PUT IN WELL(fr.)| LEFT IN WELL fr.) | HOLE SIZE(ln.)| 29a. 1 answerlo obove I3 *Yea'' atate depth to top of “junk’" left in hole
= - """*'—"'\'—7—"— bnd l:rlefly escribe non=drillable material. (Use Reverne .‘ullc of
845/8 24 260 260 12=1/4" ocm if more™apuce is needed.) !
( \. ;
\ \ 4
¢ WATER BOARD LETTER DATED £ e
0. LIST ALL OPEN HOLE AND/OR PERFORATE(Q INTERVALS i ? e /)
: , Depth—— Lol dev,
FROM 206U TO 5575\ FROM ror
Helurn to
e sk T0 \ : L3€A-)—Exeﬁbtrion—ﬁqﬂd
FROM e TO \ : TO )
Records ] —————
rrOM o \ ! \Mupf_a(:e_c‘gjng T0 .~ L2 O f
FROM TO \ jJ TROM - To

ind on In; “’um,@vere performed aa indicated by such ln!ormult;to

{ have knowledye that the cementing operations, as reflecthd by the informuytion {u\

tems not so deaignatell shall by completed by Oparitor,

* Daslgnates items to be completed hy Cementing Compuny.

.’.
,

£ (

Halliburton Abilene

s

/ Nome of Comenting Company

Signature of Camenter or Authorized Reprasonm'ive\_J_/

CERTIFICATE: |
I doclure under ponalties preacribed in Sec. 91.143,
report was prepured by me or uniler mv supervision and direction,
‘to the bast of my knowledge,

.

915)A92-1555

Texnn Nuturmml Renources Code, that 1 am uuthorized 1o muke this report, that this
und that data and facts stated therain are true, correct, and complete,

' . J\_,
B. G. Vick Drl lling Superintendent 5/30/85  phone 214 A30=8711
REPRESENTATIVE OF COMPANY TITLE DATE atciived/C NUMBER
R R.C. OF TEXAT

JUN

SIGNATURE: REPRESENTATIVE OF RAILROAD COMMISSION
0%

A A Oy aa

7 1985

AR ERE, TEYAS
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- . - - .
= - . L - h n
vhy <-(". e . e [ :
- .
Al 0 ’..

Was Well filled with Mud - Laden Fluid,

0 v

32. How was Mud Applied?

33. Mud Weight

according to the regulations of the: . .
Railroad Commiassion : 7 EI No R\q .PlJ.'Uv\T;D . q. 5 LBS/GAL
", Tont Depth " Other Frosh Water Zones by T.D.W.R, | -35, Have ait Abnndoned Wells on this Leane been Plugged Yes
TOP o OTTO“ mccording to RR C Ru.le-? .
55'76.- R No
BE— R — [euNo Exptain T ) .
Deplh o!'Deope'-t vz e ‘ i e = :
Fresh Water : 5 )

4 SHALb L s Aileve.

37. Name-and Address of Cementing or Service company who mixed and pumped coment plugs m lhh woll

(A1) 69z~ 3555 .

Date RRC Dlatrict Office
notlfied of pluggln .
plugglng 6—'22’86-

38. Names and'Addresaca of Surface dwner of Well Site and

0p=rﬂ£nm of Offset Produclng !—inﬂl

Nagdten lweatt L2 g’ N . v QR 1ol AT VN - TS
VR Saem -'._L.'..-_.__.r..... ST IR wiieasas sein s are s man R B : ":;.,' . o e R Al Beaa S (ai P 3
' ot - : t . S E
' o 1 . . ¥ Y
39, Was Nouco leen Before Plugging to-Each of the Above? .. - i
[* FILLTIN' BELOW-FOR DRY HOLES“ONLY - - -~ - oy e s L i e Pl

40. For Dry Holes, this l"orm must he lccomvnnled by ellher a Drlller o,

Elaclrlc, Rndloucuvlly or Acounlcnl/honlc Log or such Lng must bo

relecased to a Comm-ﬂ:lal Lo¢ Snrv(ca._ et g o~ - . .
e R S e ) < - pif Sl AR Yy M e *
! - .' i = : i) [t -
i I’“l ‘ @ Log Attached D Log released to . e D‘ te d —
' | o3 L . i . v
PR e
] L o ‘h"'T-") Erls%e
! Typdlbogl: Q.
. A sl ‘ )
:\--. [ DilttosTa g G Electrle [:] Radloactlvity [—_-] Acoustical/Sonic
T v o .o [ : !
«» Date FQBM~P—8 (Special Cleamnce) Flled? - -
| : by L '
42. Amount of Oll peoduced prior to Plugging O bbls® rie - L 3 .
| ¢ Flle FORM P‘—l..(Oll Pn;(iuc-llon Roport) for month this ofl was produced . iE !
[ RRC USE OHLY
|
! Nearest Fleld
P b P
ATARITAITTIT CARd8 mdTAM
2 : Aiq=G ‘ R il U
REMARK? 9 b : e
—s ity T (%) e i
ol ot r“'qu"x"j (AJLt e 5 i -—1 Tt WaMinaD e
% ' - Bl : | yowooofi 1 .
— pM <5 550 T0e - oo T e ] ot
> — n- ...-.__.,. , e - B T v 0 i o e e g =
o] gLv.U 4 » itk 5 Lo -1 PR B Ft . - ' "
0 QR i TR | o g ;
4 PR =5 B s
R e - RO Avivinasesyn K ‘..':.
TR Y e Bt ARART L LN e, o0l . 0 oot S-S TR O SN Rt A R - ~ o
RN GD AR (IO WY AT 2 4 e ar A o o, aa, trnned by, 'li-.‘nn'f"“m; wotery rmibu m‘: )':'n-r -‘1' "'::hﬂl ‘A‘
. rdetivgand e W e :I.’J"' [
-Al" 3 N ¢ ,.- -
L R S oy T IR, [ :
'.;ch;:;t-"‘ L —-”-.;.- ~ £ “‘f‘"':;.r ’
SARATI0 DA 8 = i
Ve
¢8El UL i e
B YEPI RN L (AR .“ '1 'i' 3 A G50
Q0
24V WL R 4
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; : — e Page 132 Decembger.1990 ((’ F W-15 —
. Cementer: Fill In shaded ancas. X K - C t R rt
( Operatar: Fill In other itenss, ! ementing Repo
RAILROAD COMMISSION OF TEXAS ol
Oil and Gas Divislon 483-045
I~ tor's Name (As shown on Form .5, Organization Report) 2. RRC Operator No. 3. RRC District No. 4. County of Well Site
N perating Compnmv 253275 yiH Haglknll
1 Name (Wildeat or exactly as shown on RRC records] 6. A" No. 7. Drilling Permit No.
Uildeat 42- 207 31689 271874
K. Lease Name 9. Rule 37 Case No. 10. Oll Lease/Gas ID No. | 11. Well No.
Nash 1
CASING CEMENTING DATA: SURFACE INTER- PRODUCTION MULTI-STAGE
CASING MEDIATE CASING CEMENTING PROCESS
ERSING Single Multiple
String Parallel Strings Tool Shoe
12. Cementing Date : 5-10-85 ,
3, eDrilled hole stze 12 1/4
eEst. % wash or hole enlargement 100
1. Size of casing (in. O.D.) * 8 5 /8
15. Top of }iner (ft.}
3. Setting depth (L) 250
17. Number of centralizers used 3
A B
3. lir\‘w:ﬂll’ng on cement before drill-out 29
h
I » ‘ 19! APi cement used: No. of sacks P 170
j Class » c _‘
Addlitives > 2¥ cC
| E\ No. of sacks P
2
n Cluss »
g
G
‘ o Additives »
E. No. of sacks P
\ @ Class >
B
° Addittves >
| .| 20. Slurry pumped: Volume teu. ft.) p 244 i -
L] >
Hetght ) B Top " - . |
o Volume (cu. ft.) » I ol S
e
| « Height (ft.) » = 2 [ -
Volume teu. () P
2
\ ” Height () | . Atuiiveg i a
,g Volume (cu. ft.) P 244 - -
l i Ilclghl (ft.) » Top %
" 1. Was cement circulated to ground surface
tne bottom of cellar) oulsldc casing? Ye 5

ks
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‘ Page 133 December 199 i
S o £pd Tl Bl LS - — ‘." i ey~ L s T e o i
, CEMENTING TO PLUG AND ABANDON PLUG"1 | PLUG®2 | PLUG?3 | PLUG?4 | PLUG<S5 | PLUG~6 -| 'PLUG~?7 -| PLUG“®8
123 Cementing date 5-22 £_292 5_'-? 2 » 5 Zé*a o N B o
W e of hole or pipe plugged (In.)  g= 7/8 7 7/8 7 8 _ﬂ E/R ‘
depth to bottom of tubing or drill pipe {ft.) 5 5?-3 7 Dﬂ ’ 210 1 'q v il
. Sacks of cement used leach plugl 70| <457 " 45 45 5 i
I 27. Slurry volume pumped (cu. ft) ) 54 5‘& ""ﬁé £ - g C
8. Baleuiinted op of plug (L | k2g2 1 Ean EY-F R P 30 s o et
'| 29, Measured top of plug, If tagged (L) | . ol .
: 10.. Slurry wi. (Ibs/gal) 15 ﬁ" ',"1 £ ogolire : ﬁ wibd :
| 31 Type B S SR ey L ot [T s ,._,a-.!g;m CR S | I RE] .11/

- CEMENTER'S CERTIFICATE: 1 declare under penaliles prescribed in Sec. 91:143, Texas Natural Resources Code. (Hat T'am authorized to make this *
certification, that the cementing of casing and/or the placing of cement plugs in this well ns :
supervision, and that the cementing data and facta presented on both sldes of this form are true,

shown In the’
correct,and co

"

me ‘or under
knowledge:

This .

MY 4t

Vi R

certification covers cementing data only, X " LN _
i o . P bl Tl T i o] "‘I', 7, e i '-i‘
R T gy e - as W =t - - - ':
‘Name and title of cementer's representative Cementing Company E— ...“;_,,,_.,.,,,___..__.a._.__.;
' SRR LR L G R RY S
- 2701 Industrdal Blvd.: Abilene, Texas- -79605 -~ - T8 T . I ittt
Address o ST City, State, ZIp Code  Tel: Area Code - Number Date mo. & vedaysiui?e yT.
s = LA ey L e e o - e - e et an ' reeetimin be wrame madeiel s e tirne mimn e i TaYemia s am s e dewe s emmers raas mem Latesar e
OPERATOR'S CERTIFICATE: 1 declare under penalties preseribed (n Sev. 91,145, Texas Naturl Resources Code, that | am authorized {o make thia
certiflcation. that { have knowledge of the well data and Information presented in this report, and that data and facts presented on both sides of this formare
. Inue, correct. and complete.'to the best of my knowledgie, This certifleation covers all well data .
ity L by TR
X4 e
n. Q-E"'L{? 1ol Drilling Superintendent {‘; Y. S\A ) \ M:Q‘,\
Typed or pﬂin(cd name of operator's representative Title Signature
- 30'River Bend Dr. #13€ Dallag TX 75247 214 6G0-8711 5 30 85
¥ sa Clty. State. Zip Code Tel: Arca Code Number Date: mo. day yT.

Instructions to Form W-15, Cementing Report

*PORTANT: Operators and cementing companies must comply

with the requirements of the Comnisston’s Statewide Rules 8 (Water Protection). 13 (Casing,

ementing Drilling, and Completion). and 14 (Well Plugging). For offshore operations, sec the requirements of Rule 13 ().

A What to file. An operator should flle an orlg

different casing strings on a well by one cementing company may be reported on one form. Form W-

inal and one copy of the completed Form W-

e An Initial oll or gas completion report, Form W-2 or G-1. as required by Statewlde or special fleld rules:
o Form W-4, Application for Multiple Completion. {f the well Is a multiple parallel casing completion: and °

@ FormW-:}.Plugglngﬂccom.unlcssthcw-slsslgntdbythcccmenungcnmpanyrtprcsentnl!mWhén n:pox'-t!ng'dxy‘ﬁolcs.c.)

W-15, in addition to Form W-3, to sho

. Where to file. The appropriate Commission Distrtct Office for the county In which the well s located.

C. Surface casing. An operator must sct and cement
Waler Resources. Austin. Before drilling awell Inany flel

w any casing cemented in the hole.

sufficlent surface casing to protect all usable-quality water strata,
d or area in which no fleld rules are In effect or in which surface casing requirements are not specified tn the”

pplicable nules. an operator must obtain aletter from the Department of Water Resources stating the protection depth.

aan 200 feet below the specified depth withou

t prior approviil from the Commission.

15 for each cementing company used on a well. The cementing of
15 should be flled with the following:

Lo e -
perators must complete Form | -

as defined by the Texas Dcp:!ﬂmcnt!of '

Surface casing should not be set deeper

D. Centralizers. Surface casing must be centralized at theshoe. above and below a stage collar or diverting tool. If run. and through usable-quallty waterzones.In |
nondeviated holes, a centralizer must be placed every fourth joint from the cement shoe to the ground surface or to the bottom of the cellar. All centralizers must

1eet APl spectications,
g=

.. Exceptionsand alternative casing programs. The District Director may grantanc

anoperator must State the reason for.the requested exception and outline an

~ontaining usablé-quality water. The District Director may approve. modify,
«fore beginning casing and cementing operations.

nedlate and production cnslng.‘ For specific technical requirements, operators should

~

the bottom of the plug,

To plug and abandon a well, opémd)rs must use 661); cementers npp}ov«l i)_v
perators can quallfy as approved cementers by demonstrating that they are uble to mix

~ gingandaboandoning. Cement plugs must be placed in the wellbore us re
! ~or onshore or Inland wells, 2 10-foot cement plug must be placed [n the topo
+ ement plugis. except the top plug, must have sulficlent slurry volume to (111 100 leet of hole, plus ten percent

altemate

consult Statewide Rule'13

quitred by Statewlde Rule 14. The District Director may require additional cement
{ the well, and the castng must be cut off three feet below the ground surface. All
for each 1,000 fect of depth from the ground surface to

o >
' -

xception to the requirements of Statewide Rulc 13.Inawritten application,
program for easing and cementing through the protection depth forstrata:’
or reject it proposed program. An operator mu_-.t.)obtu.{n-arppmvnl of

opl of sy exeoption

bl gl vl

(b) (3) and (4], -+ 2Tl e o

Tt [

the Director of Field Operatfons. Cemeniing companlés; service companles;or’
and pump cement in compliance with Commission rules and regulations.
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A. PLAT SHOWING i e IR
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Texas Commission on Environmental Quality

|I||l||
mnll

Transportation Data and Coordination Report Form for
Municipal Solid Waste Type I Landfills

~
TCEQ

This form is for use by applicants or site operators of Municipal Solid Waste (MSW) Type I
landfills to provide data and information to address the availability and adequacy of access
roads to a landfill site, the volume of vehicular traffic on and generated by the facility on
area roadways, and to provide coordination information as required under 30 TAC
§330.61(i). Roadways that provide primary access to a landfill facility must be adequate
and possess appropriate design capacity to safely accommodate the additional volumes
and weights of traffic generated or expected to be generated by this landfill facility during
its active life. Data provided in this form should correspond with data contained in the
coordination documents submitted to the Texas Department of Transportation or other
agency that has jurisdiction over affected area roads.

If you need assistance in completing this form, please contact the Municipal Solid Waste
Permits Section of the Waste Permits Division at (512) 239-2335.

I. General Information

Facility Name: City of Haskell MSW Transfer Station located at Haskell MSW Landfill
MSW Permit No.: 1604B

Site Operator/Permittee Name and Mailing Address: City of Haskell 301 S. 1st Haskell,
TX 79521

II. Documentation of Coordination with the Texas Department of Transportation
(TXDOT) for Traffic and Location Restrictions

1. A traffic study document and cover letter was submitted to TXDOT as Coordination
for traffic and location restrictions for the subject facility and a copy of the
documents submitted to TXDOT is attached herein: [ ] Yes [X] No

If you checked "No” , provide explanation: Based on the existing data of road usage
and population estimates & projections, there is little to no change expected on
wear and tear of the roadways. Usage of the roads will continue at or near to
current numbers allowing existing maintenance and repairs to proceed without
change.

2. Date of submission of the coordination documents to TXDOT: 1/04/2021; 6/24/21
3. TXDOT'’s response received? [ ] Yes [X] No

4, If "No” is checked in response to Item 1.3 above, complete Items 1.4 and 1.5 below
only after TxDOT's response is received.

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15) Page 1 of 8



Transportation Data and Coordination Report for MSW Type I Landfills

Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:
Permit No: Date: August 2, 2021_
5. Did TxDOT's response include recommendation of improvements to any of the

roadways or intersections that lead to the site? [ | Yes [ ] No

6. If you checked “Yes” in Item 1.5 above, proceed to Section III., TxDOT's
Recommended Roadway or Intersection Improvements (as applicable).

7. If you checked “No” in Item 1.5 above, provide TxDOT's response to the traffic and
location restrictions compliance coordination for the subject site: (Enter TxDOT’s
response to coordination correspondence) No objections to the project

III. TXDOT Recommended Roadway or Intersection Improvements (as
applicable)

Enter TXDOT’s recommendations for improvement of roadways or intersections that lead
to the site:

1. None as of 8/2/21
2.

3.

IV. Documentation of Coordination of Improvement Designs of Public Roadways
(e.g., Turning Lanes, Storage Lanes, Acceleration/Deceleration Lanes, etc.)
at and Near the Site Entrances with Agencies that Exercise Maintenance
Responsibility

1. Complete Table 1 with information regarding documentation of coordination of
improvement designs for existing and proposed roads.

Table 1: Public Roadway Improvements Coordination

Did the Agency
Date of Responsible
Existing and Coordination Date of the Require
Proposed Agency Correspondence | Coordination Improvements to
Roads Exercising from the Response the Roadway(s)
Associated Maintenance | Applicant or Site Letter from Associated with
with the Site Responsibility | Operator to the the Agency the Site
Entrance(s) Agency Responsible Entrance(s)
Responsible (check Yes or No
as applicable)
US 380 TXDOT 6/24/2021 None as of [lves [INo
8/2/21
FM618 TXDOT 6/24/2021 None as of [lves [INo
8/2/21
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Transportation Data and Coordination Report for MSW Type I Landfills

Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:
Permit No: Date: August 2, 2021_
2. If you checked “Yes” in the last column of Table 1, indicating that improvements

are required, address the following:

(a) Briefly describe the improvements proposed for the public roadway(s)
associated with the site entrance(s):

(b) A copy of the proposed improvement design submitted to the agency
exercising maintenance responsibility over the roadway is attached herein:
[ lYes [INo. If you checked “No” please explain:

(o) A copy of the response letter from the agency exercising maintenance
responsibility over the roadway(s) associated with the site entrance(s)
approving the improvement design is attached herein: [ ]Yes [ INo. If you
checked “No” please explain:

V. Facility Location and Operation Information Used in Estimating
Transportation Data

1. Facility Location Information

City of Haskell Transfer Station, Haskell County, TX approximately 4 miles East of Haskell
on US 380.

2. Waste Acceptance Rates
(a) Initial Waste Acceptance Rate: 40 tons per day

(b) Estimated Maximum Waste Acceptance Rate at any Time During Facility Life:
125 tons per day

3. Hours of Operation and Site Life
(a) a. Operating Hours: 6-6:00 M-F 8-2:30 Sat
(b) b. Waste Acceptance Hours: 8-6:00 M-F 8-2:00 Sat

(c) c. Estimated Site Life: 50

4. Other Information Used or Assumed in Estimating Transportation Data:

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15) Page 3 of 8



Transportation Data and Coordination Report for MSW Type I Landfills

Facility Name: __ Haskell MSW Proposed Transfer Station

Permit No:

Revision No.:

Date: August 2, 2021_

VI. Facility Daily Traffic Volume Data

1. Complete Table 2 with estimated existing daily volume of traffic generated by the

facility.

Table 2: Estimated Existing Daily Volume of Traffic Generated

Vehicle Type

Traffic Volume to
Facility (vehicles per

Traffic Volume from
Facility (vpd)

day, vpd)
Trucks 14 14
Employee Vehicles 2 2
Visitors Vehicles 10 10
Other Vehicles 0 0

Summation of Daily Volume of Traffic to and from the Facility

Total Daily Volume of Traffic

| 26

26

(a) Describe the source(s) of or method(s) used to obtain the existing daily
volume of traffic generated by the facility: average count

(b)  Location(s) of traffic counts (if applicable):

2. Complete Table 3 with estimated future daily volume of traffic generated by the

facility.

Table 3: Estimated Future Daily Volume of Traffic Generated

Traffic Volume to

Traffic Volume from

Vehicle Type Facility (vpd) Facility (vpd)
Trucks 15 15
Employee Vehicles 2 2
Visitors Vehicles 11 11
Other Vehicles 0 0

Summation of Daily Volume of Traffic to and from the Facility

Total Daily Volume of Traffic

28

28

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15)

3. Describe the method(s) used to obtain the estimated future daily volume of traffic
generated by the facility, including dates, traffic growth rates, and sources of the
growth rates: Population projections from the Texas Water Development Board
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Transportation Data and Coordination Report for MSW Type I Landfills

Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:

Permit No:

Date: August 2, 2021_

4, Maps showing the facility boundary and roads within 1 mile of the facility that

provide access to the site are attached herein. Yes [X] No[ ]. If you checked “No”
please explain:

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15) Page 5 of 8



Transportation Data and Coordination Report for MSW Type I Landfills
Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:

Permit No: Date: August 2, 2021_

VII. Availability and Adequacy of Roads

1. Complete Table 4 with information regarding the primary access roadways.

Table 4: Roadway Characteristics of the Primary Access Roadways

List the roads | Existing E/_’{ﬂﬁﬁd Existing | Expected
that the owner| Annual Average Max |Max/Min Min Surface Traffic Traffic
Average ag Existing |Expected| Gross | Posted . Generated|Generated
or operator ; Daily ; Vertical | Type |Level of
. Daily Traffic on Roadway |[Roadway | Weight | Speed Clearance | and No. | Service by the by the
_W'” US€ aS  |Traffic on Roadway | CaPacity | Capacity | Allowed | Limit () |of Lanes Facility on|Facility on
primary access|Roadway (vpd) y (Ibs) (mph) Each Each
to the site (vpd) % p Roadway | Roadway
2038
us 380 913 1096 4400 (4400 80000 |75 18 Paved |A 26 29
2 lane
2. Complete Table 5 with information regarding other access roadways within one
mile.

Table 5: Roadway Characteristics of Other Access Roadways within One Mile of the Facility

Boundary
. - Expected Existing | Expected
List other EAXr:itlIngg Annual Max |Max/Min Min Surface Traffic Traffic
access Average | Existing |Expected| Gross | Posted . Generated|Generated
Average ) - Vertical Type |Level of
roadways Dail Daily |Roadway|Roadway| Weight | Speed Clearance | and No. | Service by the by the
within 1 mile Trafficyon Traffic on| Capacity | Capacity | Allowed| Limit (ft) of Lane.s Facility on|Facility on
of the facility |Roadwa Roadway (Ibs) | (mph) Each Each
aciiity Y| *2038 Roadway | Roadway
FM 618 158 203 2800 |2800 (80000 (70 18 Paved |5
2 lane
3. Complete Table 6 with information regarding access roadway intersections within

one mile.

Table 6: Roadway Intersection Characteristics

Please list major (signalized) roadway
intersections for access roads within Existing Capacity Existing Level of Service
1 mile of facility

None

4. (For applicants that conducted traffic counts) Peak period traffic counts were
conducted at critical intersections and roadways in the area: [ ] Yes [X] No

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15) Page 6 of 8




Transportation Data and Coordination Report for MSW Type I Landfills
Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:

Permit No: Date: August 2, 2021_

If "No” is checked, please explain: No increase in traffic is expected

VIII. Conclusions on the availability and adequacy of roads to be used for
accessing the facility

Enter conclusions regarding the availability and adequacy of roads to be used for
accessing the facility using information obtained from access roadway data; data on the
volume of existing and expected vehicular traffic on the access roads within one mile of
the facility; and the projection of the volume of traffic expected to be generated by the
facility on the access roads:

No changes are expected to the availability and adequacy of the roads to be used for
accessing the facility.

IX. Highway Beautification

Enter facility distance from interstate or primary highways and screening information as
required by 30 TAC 330.23(a).

1. Distance of Facility from Interstate or Primary Highway: US 380 1/4 mile

2. Type of Facility Screening Provided, if applicable: Fence and berms

X. Analysis of the Impact of the Facility upon Airports

Enter the Part, Appendix, Attachment, Section, and Page Number of the application where
analysis of the impact of the facility upon airports is provided: Part II page 16 Section 8.3

XI. Documentation of Coordination with the Federal Aviation Administration for
Compliance with Airport Location Restrictions

1. Applicant has submitted written information to FAA describing the facility location,
maximum height of waste units, type of waste accepted at the facility, and other
facility-relevant data and information as required: [X] Yes [ ] No

(a) Enter Date of Coordination Letter to FAA: 03/26/20,6/17/21
(b) Enter Date of FAA Response: 07/12/2021;
2. Indicate FAA Response and Final Action:

X FAA Acknowledged No Adverse Impact.

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15) Page 7 of 8



Transportation Data and Coordination Report for MSW Type I Landfills
Facility Name: __Haskell MSW Proposed Transfer Station Revision No.:

Permit No: Date: August 2, 2021_

[] FAA Recommended Safety Improvements. (Complete Section XII if you check
this item.)

A copy of the Documentation of Coordination with FAA for compliance with airport
location restrictions is attached herein. XJYes [ ]No. If you checked “No” please
explain:

XII.FAA Recommended Changes or Improvements for Airport Safety, (as

applicable)

Enter FAA’s recommended changes or improvements to the facility for airport safety or for
compliance with airport location restrictions.

NA

XIII. Attachments

Transportation Data and Coordination Report Form for MSW Type I Landfills (TCEQ-20719, 8/13/15)

Maps showing the facility boundary and roads within 1 mile of the facility.

Documentation of coordination of all designs of proposed public roadway
improvements associated with site entrances with the agency exercising
maintenance responsibility of the public roadway involved; and the response letter
received from the agency, as applicable.

Documentation of coordination with the Texas Department of Transportation
(TxDOT) for traffic and location restrictions, including any traffic study report; and
the response letter received from TxDOT.

Documentation of coordination with the Federal Aviation Administration for
compliance with airport location restrictions; and the response letter received from
FAA.

Other documents attached:

Page 8 of 8
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v’ JACOB CEIECE
MARTIN TRUST

June 24, 2021
Glenn Allbritton, P.E.
Abilene District
Texas Department of Transportation
4250 N. Clack
Abilene, TX 79601

RE: City of Haskell, TX — TCEQ Municipal Solid Waste Transfer Station
Dear Sir:

The City of Haskell is working to obtain a registration for a transfer station at the current landfill
with the Texas Commission on Environmental Quality (TCEQ). The proposed project would replace
the existing landfill as it nears closure.

Acting on behalf of the City of Haskell, JACOB | MARTIN is in the process of preparing an
application pursuant to the rules in 30 TAC § 330.

A project description is hereby submitted to your office along with project maps. Further
information is available upon request.

We are requesting that your office review the proposed project and issue comments regarding
potential impacts to the environment and other interests that pertain to or are potential conflicts
with projects being implemented by your agency.

While we understand the volume of request that the agency receives, we are requesting a response
within 30 days. Thank you for your assistance on this project. Should you need additional
information or have any questions, please contact me at (325)-695-1070 or through email at
dhudson@jacobmartin.com. Please address all correspondence to our Abilene office location.

Sincerely,

JACOB | MARTIN
Part I/l
Attachment 4

David Hudson Page 9

@ 325.695.1070 @ info@jacobmartin.com @ 3465 Curry Lane 1508 Santa Fe, Suite 203
817.594.9880 www.jacobmartin.com Abilene, TX 76306 Weatherford, TX 76086
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PROJECT DESCRIPTION — CITY OF HASKELL, TEXAS

The Haskell Transfer Station is proposing a Type V Registration Facility to be located in Haskell
County, Texas. It will be located at the landfill, which is owned and operated by the City of
Haskell, which lies approximately 3.8 miles west of the city. This will provide transfer
operations for the City of Haskell, Haskell County, and infrequently, the surrounding counties.

The proposed transfer station will be inside the currently permitted property boundary and
may utilize the undeveloped southern portion of the property. A gatehouse, scales, and
earthmoving equipment are already staged on the permitted area. No change in traffic
patterns is expected as the landfill will be closing and replaced with the transfer station.

The overall property consists of gently undulating grasslands with no canopy cover or woody
vegetation. The property generally slopes to the north towards Red Creek located in the
northernmost portion of the property. The permit boundary has been formed to avoid the
creek and FEMA designated floodplain.

The City of Haskell has owned the property for over 30 years; therefore, no transactions will
need to take place to expand the landfill permit boundary.

Part I/ll Attachment 4
Page 10 June 24,2021
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HASKELL MSW TRANSFER STATION
Part I/1l Appendices
Appendix #5
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Mail Processing Center Aeronautical Study No.
§d Federal Aviation Administration 2021-ASW-8696-OF
&) Southwest Regional Office

> Obstruction Evaluation Group

10101 Hillwood Parkway

Fort Worth, TX 76177

Issued Date: 07/12/2021

Winston Stephens
City of Haskell
301 S 1st Street
PO Box 103
Haskell, TX 79521

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C,,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Building Haskell Transfer Station
L ocation: Haskell, TX

Latitude: 33-10-24.43N NAD 83
Longitude: 99-38-42.88W

Heights: 1486 feet site elevation (SE)

24 feet above ground level (AGL)
1510 feet above mean sealevel (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed in accordance with FAA Advisory
circular 70/7460-1 M.

This determination expires on 01/12/2023 unless:

@ the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, isreceived by this office.

(b) extended, revised, or terminated by the issuing office.

(© the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THISDETERMINATION MUST
BE E-FILED AT LEAST 15 DAYSPRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO

Part I/l

Attachment
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dhudson
Text Box
Part I/II Attachment 6 page 6-3


SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights, and frequencies or use of greater power, except
those frequencies specified in the Colo Void Clause Coalition; Antenna System Co-L ocation; Voluntary Best
Practices, effective 21 Nov 2007, will void this determination. Any future construction or alteration, including
increase to heights, power, or the addition of other transmitters, requires separate notice to the FAA.This
determination includes all previously filed frequencies and power for this structure.

If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the

FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

If we can be of further assistance, please contact our office at (817) 222-5933, or andrew.hollie@faa.gov. On
any future correspondence concerning this matter, please refer to Aeronautical Study Number 2021-A SW-8696-
OE.

Signature Control No: 485042390-487708837 (DNE)
Andrew Hollie
Specialist

Attachment(s)
Case Description

Map(s)

Part /11
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Case Description for ASN 2021-ASW-8696-OE

Construction of a 60 by 70 by 24 foot building at the existing landfill location

Part I/11
Attachment
6 page 6-5

Page3of 5


dhudson
Text Box
Part I/II Attachment 6 page 6-5


r.L -LH__.-l |IlI
L1 L
1]
'\\ { |
|
i LR
/*‘_E-"‘_"—— —
- II
i e
r B Me ]
i L S
1
a.. i
- .
s i
""'..-'!l|I -\-'\
P S
L) e
i %
] el
e :.- N
- -
]
i -
e,
-
T -:"‘ L
T =
-
i =5
b o
-
P
'
p
(]
-,
r
!
o
4 Ol
>
¥ Ty
I:I:H_\"\ o 1
L )
-
et

TOPO Map for ASN 2021-ASW-8696-OE

Part I/11
Attachment
6 page 6-6

Page 4 of 5

[ 5 1
g’ e i L l"l// e
P ".l_,hl‘h I":‘- i y o S —\.l:'__,_-___.-'- - T
i " "y i i ]
IS 5 - ( S {
A ; .
iy % F 5 il
¥ g ﬂp ] - H\"-\.\.
_é""‘ :.rh'l' I|I.|,...-"._|,': iy f sl ] L |
* . Ll
5] i WL el
&
Ly Fu w o i (]
¥ o e 1. o
e — 25 R e
¥ i
/ﬂ‘::) 14 ' ’ ) s
i 1 i P = Sl T
i # 5 ¥ e s P [
f A\ =5 A i : = s
1 e . 1 |
= ¥ & W el 5 |I |
i i
i
- | k)
& i
= e
"'F"l:l'_ ‘I:I
=] 4
- L o
e [ b
a % -
N -3 T
»
o
ad
pri Tmf A
=" L o
o - i - - r
=
] *-5‘.. [ “ e, — — P
N - ~ = . - s
L | l,.-.-"" & | = }:“_'F‘dt- - [l L]
e L % TERE S '
i i ! . & rat -
h | ] & i o ] r"': el L '.!j:lh"'\. ]
-.I _}"l. _-I - | i 15 paf i i
P # q F L Lue] L] - 3
Y ~ " X | ¥
i a |::| 1 » []
e o I ¢ |
2 \ 1 e - _‘,.a-"ll &
e i e —
- i i T " ~ ! ¥


dhudson
Text Box
Part I/II Attachment 6 page 6-6


Sectional Map for ASN 2021-ASW-8696-OE
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HASKELL MSW TRANSFER STATION
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August 2, 2021
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TEXAS DEPARTMENT OF WATER RESOURCES

REPORT 226

THE SEYMOUR AQUIFER

Ground-Water Quality and Availability in
Haskell and Knox Counties, Texas

Volume |

By
R.W. Harden and Associates
Consulting Ground-Water Hydrologists and Geologists

Prepared under contract for the
Texas Department of Water Resources
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TEXAS DEPARTMENT OF WATER RESOURCES

Harvey Davis, Executive Director

TEXAS WATER DEVELOPMENT BOARD

A. L. Black, Chairman John H. Garrett, Vice Chairman
Milton Potts Glen E. Roney
George W. McCleskey W. O. Bankston

TEXAS WATER COMMISSION

Felix McDonald, Chairman Dorsey B. Hardeman, Commissioner
Joe R. Carroll, Commissioner

Authorization for use or reproduction of any original material contained

in this publication, 1.e., not obtained from other sources, Is freely granted. The
Department would appreciate acknowledgement.

Published and distributed
by the
Texas Department of Water Resources
Post Office Box 13087
Austin, Texas 78711
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THE SEYMOUR AQUIFER

GROUND-WATER QUALITY AND AVAILABILITY
IN HASKELL AND KNOX COUNTIES, TEXAS

CONCLUSIONS

The Seymour Formation contains an important water-
bearing unit in an irregularly shaped area in northwestern
Haskell and southern Knox Counties, Texas. The Seymour
aquifer is the only source of moderate to large supplies of
fresh ground water within the area. No alternative fresh
supplies exist from deeper formations. The aquifer underlies
274,500 acres and furnishes water to over 2,000 irrigation
wells. Municipal, domestic, and stock supplies are also
dependent on the Seymour.

The geologic and hydrologic character of the Seymour is
quite variable. Typically, wells are 40 to 60 feet deep and
are completed in the lower part of the formation which nor-
mally consists of sand and gravel. Well yields average 270
gallons per minute and are as high as 1,300 gallons per min-
ute. Specific capacities of wells average over 50 gallons per
minute per foot of drawdown. Saturated thicknesses are typi-
cally between 20 and 40 feet. Transmissivities range from
20,000 to over 300,000 gallons per day per foot and average
100,000 gallons per day per foot. Ground-water movement
rates, unaffected by pumping, average between 800 and
1,200 feet per year.

Nearly all recharge to the Seymour is by direct infiltration
of precipitation on the land surface. Analysis of pumpage,
water levels, and precipitation over the past 20 years indi-
cates that nearly 50,000 acre-feet per year is available for
pumping by wells. Annual pumpage in recent years has
ranged from about 25,000 acre-feet to about 65,000 acre-
feet, averaging 40,600 acre-feet.

Water quality in the Seymour is variable. The dissolved
solids content of natural water from individual wells ranges
from about 300 milligrams per liter to 3,000 milligrams per
liter. Most values are between 400 and 1,000 milligrams per
liter. The best quality water is found in and adjacent to the
more important recharge areas. Generally, water quality is
satisfactory for irrigation purposes. Most water quality meets
state standards for public supplies, except for nitrate content
which commonly exceeds the limit of 45 milligrams per liter.
Nitrate contents of Seymour water are typically from 30 to 90
milligrams per liter. Available chemical analyses and nitro-
gen isotope analyses indicate most of the nitrate in the Sey-
mour results from leaching of natural soil nitrate due to culti-
vation.

VOLUME I

The Seymour aquifer is susceptible to pollution from both
surface and near surface sources. Over 3,200 past and
present, actual and potential pollution sources exist on the
Seymour. Most are only potential sources; actual sources
are believed to number a few hundred. Existing pollution is
due mainly to past pollution sources and activities, and not
to current practices. Most existing pollution has been due to
oil field brines and septic tank discharge.

It is estimated that about 2 percent of the water in the
Seymour aquifer is affected by pollution. About 75 percent
of the existing pollution is estimated to be due to the former
disposal of oil field brine into unlined surface pits. An esti-
mated 20 percent has been caused by leaky injection wells
and unplugged, abandoned holes. About 4 percent of the
existing pollution results from septic tanks, while miscellane-
ous sources are responsible for 1 percent. Little effect on
water quality results from return flow of irrigation water,
evapotranspiration, or agricultural application of fertilizers
and pesticides.

The portions of the aquifer affected currently by pollution
are relatively localized. The portions of the aquifer affected
by pollution will increase in the future due to the natural
movement of ground water and to the spreading effects
caused by pumping wells. However, portions of the aquifer
affected by significant pollution will not become extremely
large in the future. Significant future pollution problems will
be confined mostly to individual properties as opposed to
large areas of the aquifer.

Correcting existing pollution can take years, or even dec-
ades, and can be very costly. Thus, prevention rather than
correction is most important in dealing with ground-water
pollution. For past pollution sources, it is possible only to
control the resulting pollution plumes either by removal or
avoidance measures. Pollution removal measures involve
pumping by wells to remove the pollutants from the aquifer.
Typically, this is impractical because of the large volumes of
water that must be pumped, the relatively long periods of
time required, and problems regarding disposal of the
pumped water. Avoidance methods include relocating wells
affected by pollution or selective pumping and blending to
obtain a quality of water that can be used. These can be
effective methods if the pollution is not severe or if the prop-
erty involved is large, and sufficient quantities of unpolluted
water can be obtained.

INTRODUCTION

Purpose

This report describes the ground-water resources of the
Seymour aquifer in Haskell and Knox Counties, Texas.
Emphasis is on water quality, but important availability infor-
mation is included. The investigation began in 1975 at the
request of the Texas Department of Water Resources and
citizens of Haskell and Knox Counties. The primary objective
of the investigation was to gain a comprehensive under-
standing of:

1) the water quality in the Seymour aquifer;

2) the past, present, and potential sources of pollution
to the aquifer due primarily to mineralized water; and,

3) the future quality and availability of water from the
aquifer.

Volume | contains text and related illustrations and tables
describing the guality and quantity of the ground-water re-
sources of the Seymour aquifer. It includes an explanation
of the geology as related to the occurrence of ground water,
the ground-water conditions in the Seymour, ground water in
other formations, and pollution in the Seymour. Provided in
Volume | is information intended to &id in obtaining maxi-
mum benefits from the Seymour aquifer and to assist regula-
tory agencies in protecting the aquifer from pollution.

Volume Il contains supporting basic data consisting of
maps and tables including: 15 well location maps; records of
2,058 water wells; records of water levels in 93 wells; results
of chemical analyses of 2,197 water samples plus 11 tables
containing results of over 200 additional chemical analyses
on various specialized samples; 240 drillers’ logs; descrip-
tions of geologic samples from 16 surface localities and 4
wells; results of sieve analyses of formation samples; a
cross-index of previously published well numbers; a list of
available aerial photographs; and information on production
and disposal of oil field brines.



Scope

Compilation of Previous Data

The first phase of the investigation consisted of compiling
previous geologic and hydrologic reports for the area. These
were obtained from many sources, but primarily from the
U.S. Geological Survey, Texas Department of Water Re-
sources, Bureau of Economic Geology, and Texas Railroad
Commission. The work included compilation of unpublished
data on water wells, oil tests, and fluid injection wells, pri-
marily from the files of the Texas Department of Water Re-
sources, U.S. Geological Survey, Texas Department of
Health, and Texas Railroad Commission. Climatic data
including temperature, precipitation, and evaporation rec-
ords were obtained from the National Weather Service.

Literature Survey on Effects of Nitrate

A survey of the more readily available literature on the
effects on humans and livestock of consuming water with
high nitrate levels was conducted. Over 150 published re-
ports and articles were reviewed for this phase of the investi-
gation. The results of the survey are included as an appen-
dix to Volume |.

Water Well Inventory

A field inventory was made to obtain information on water
wells and to update existing information where necessary.
Approximately 1,200 previous well schedules were updated,
and approximately 800 wells were scheduled which had not
been inventoried previously. Special efforts were made to
locate all wells for which important previous data were
available. Many of the earlier records were found to be
particularly significant because they include historical water
quality data and water-level information. Only a small per-
centage of those wells previously scheduled could not be
located during the field work.

Wells inventoried include all public supply and industrial
wells. In addition, selected wells used for irrigation, stock,
and domestic supply were scheduled to provide represen-
tative coverage. All wells scheduled were located and
assigned elevations based on 7V2-minute topographic quad-
rangles with 5-foot or 10-foot contour intervals. In addition,
all irrigation wells were located on 72-minute topographic
maps, and the type of power used for each irrigation well
was noted. This step provided information on the number
and distribution of irrigation wells powered by electricity,
butane, or natural gas.

Geology

The surface geology of the Seymour and Permian rocks
adjacent to the Seymour was inspected in the field, and

descriptions were prepared for the outcrops studied. Also,
drillers were interviewed regarding the subsurface condi-
tions encountered in the Seymour and in underlying zones.
The drilling of four Seymour wells was observed, and geo-
logic descriptions of the sediments encountered were pre-
pared. Formation samples from the 4 drilling sites and from
12 outcrop localities were collected, and sieve analyses
were made on 27 samples. Drillers’ logs for 240 wells were
reviewed. To study the geology of the Permian rocks under-
lying the Seymour aquifer, 23 electric logs and 6 sample
logs were obtained for selected oil tests.

Hydrology

In order to determine 1-hour specific capacity, transmis-
sivity, and permeability, 11 pumping tests were conducted,
and 13 prior test results were analyzed:. Records of pump-
age were obtained, and estimates were made of the ground-
water withdrawals from the Seymour. Records of municipal
and industrial pumpage were obtained from the Texas
Department of Water Resources or from well owners. Irriga-
tion pumpage was estimated by field counts of electrically-
powered and gas-powered wells, by obtaining power figures
from three electric utility companies which serve the area,
and by tests on 45 wells to determine the amount of water
pumped per unit of power consumed. Estimates were made
of pumpage for rural, domestic, and livestock use.

Records of past water levels in wells were obtained from
the Texas Department of Water Resources, the U.S. Geo-
logical Survey, well owners, and drillers. Water-level mea-
surements were made on approximately 450 wells during
January 1977 to define conditions. Seasonal water-level
fluctuations were investigated through the use of two con-
tinuous water-level recorders operated during the period
1975-1977. One of the recorders was in the vicinity of
Munday; the other in the vicinity of Rochester. Records for
93 water-level observation wells were obtained and eval-
uated.

The direction and rate of ground-water movement in the
Seymour aquifer were estimated. Also, maps of the water
table, the base of the aquifer, and the saturated thickness
were prepared. The amount of water in storage in 1977 was
estimated and compared to the amount in storage 20 years
ago. Also, estimates of the annual availability of water were
made.

Water Quality

Extensive sampling of water wells was done to obtain
representative water quality for both Seymour and Permian
wells. Over 1,100 water samples from wells and springs
were collected and analyzed. In addition, the results of
approximately 1,100 previous chemical analyses were ob-
tained, primarily from records of the Texas Railroad Com-

mission, the Texas Department of Health, the Texas Depart-
ment of Water Resources, and the U.S. Geological Survey.
Also, approximately 200 samples were obtained for analysis
of special constituents such as pesticides, nitrogen cycle,
and nitrogen isotope, or for analysis of water from special
sources such as springs, creeks, bailed samples from wells,
consecutive samples from wells, sewage effluent samples,
oil field brine samples, and formation sample extracts.

The water quality section of this report presents the cur-
rent water quality in the Seymour, includes comparisons
useful in identifying water pollution, and provides a basis
for detecting future changes in water quality.

Man’s Effects on Water Quality

An important part of this investigation was an appraisal
of the effects of man's activities on the water quality in the
Seymour aquifer. An extensive pollution source inventory
was made. Past pollution sources were located with the aid
of aerial photographs of varying dates from 1939 to 1970,
pollution complaint files of state agencies, and Texas Rail-
road Commission files on saltwater disposal and fluid injec-
tion operations. Existing pollution sources were located from
these same sources, as well as from topographic maps,
ownership maps, and visual field inspections. Over 3,200
past and present, actual and potential pollution sources on
the Seymour were inventoried and located on 7Vz2-minute
topographic maps.

From the information obtained, the more significant past
and present sources of mineralized water pollution to the
Seymour were evaluated. The indicated areal extent, sever-
ity, and probable sources of the present pollution were stud-
ied. Future movement and effects of past pollution sources
were evaluated. Also, methods to control and deal with pol-
lution of the aquifer are presented.

Planning Sessions

Periodic planning sessions were held during this investi-
gation with personnel from state agencies and a seven-
member citizens’ advisory commitiee. The state agencies
involved included the Texas Department of Water Re-
sources (and its predecessor agencies, the Texas Water
Quality Board and Texas Water Development Board), the
Texas Railroad Commission, and the Texas Department of
Health. The progress of the investigation was reviewed dur-
ing the meetings, and ideas for data collection and analysis
were discussed. The meetings helped tailor the investiga-
tion to correspond to the needs of the citizens of Haskell
and Knox Counties and to the planning and regulatory func-
tions of the state agencies involved.



Area of Investigation

The investigation focused on that part of the Seymour
Formation located principally in southern Knox and north-
western Haskell Counties as shown on Figure 1. Very smal!
portions of southwestern Baylor County and eastern Stone-
wall County were covered, also. The area represents a sin-
gle hydrologic unit of the Seymour aquifer covering approxi-
mately 274,500 acres.

The area is approximately 60 miles north of Abilene and
75 miles southwest of Wichita Falls. It is located in the
Brazos River Basin; the Brazos River is located immediately
to the north and west of the area studied.

t Other Seymour Areas

Figure 1. Location of Area

The area immediately surrounding the Seymour aquifer in
Haskell and Knox Counties was studied also during the
investigation. The surrounding area was investigated princi-
pally from geologic and water quality standpoints to better
understand the water quality in the Seymour aquifer, to help
determine the extent to which fresh water is present in the
Permian formations, and to determine the relationship of the
Permian formations to the Seymour aquifer.

Population

The Seymour aquifer is of major importance to the popula-
tion and economy of the area. It is the only available source
of large quantities of fresh water. Throughout the 1900's,
people have depended on the Seymour for fresh water for

domestic and stock use and, more recently, as a supple-
mental irrigation supply.

The estimated population living on the Seymour Forma-
tion from 1890 to 1973 is shown in Figure 2, together with
a comparison of rural and urban population. The popula-
tion figures are estimates, based on city and county popula-
tion data obtained from the U.S. Bureau of Census and ad-
justed to the area of the Seymour aquifer.

Small groups of pioneers began settling the area in the
mid-1800's, but the area remained sparsely populated until
the very early 1900's. Between 1900 and 1910, the popula-
tion rose rapidly. Approximately 10,000 people moved into
the area during this period. The population peaked at about
14,000 in the 1950's, and is currently slightly less than
11,000.

The communities and towns on the Seymour include:

1973 Population

Goree 538
Haskell 3,650
Knox City 1,750
Munday 1,925
O'Brien 250
Rhineland 196
Rochester 529
Rule 1,024

Except for Rhineland, which does not have a public water
supply, all the towns listed obtain their municipal supplies

[:I Estimated population

cities and towns.
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Figure 2. Estimated Population on Seymour Formation

from the Seymour aquifer, currently. Three other towns,
Aspermont, Benjamin, and Weinert, receive their municipal
water supplies from the area, also.

Recently, the North Texas Water Authority constructed
Millers Creek Reservoir. The reservoir will yield approximately
5,000 acre-feet per year and will be the source of water for
Munday, Goree, Haskell, and Knox City.

Economy

The primary income in Haskell and Knox Counties comes
from farming and ranching (See Figure 3). In 1976,
$48,000,000 or 69 percent of the total annual income was
attributed to farming and ranching (Dallas Morning News,
1975). Mineral production, primarily oil and gas, accounted
for 20 percent or $14,000,000 of the total income in 1976.
Small businesses, mostly associated with agriculture such
as grain, fertilizer, and farm equipment, and other busi-
nesses associated with urban activities such as food, cloth-
ing, real estate, and insurance, comprised the remaining 11
percent of the total income of Haskell and Knox Counties
in 1976.

Climate

The Seymour area is in the eastern half of the Low Rolling
Plains. The area is characterized by precipitation maximums

Farming

8 69 %

Ranching

Figure 3. Income Sources in Haskell and Knox Counties



in late spring and early fall, mild winters, and very warm
summers. Figure 4 shows the average monthly temperature
at Munday, the average monthly precipitation at Haskell and
Munday, and the monthly evaporation at Chillicothe. The
average monthly temperature reaches a maximum in July of
85 degrees Fahrenheit (°F). The growing season in Knox
County lasts approximately 217 days from approximately
April 3 to November 6. Haskell County has one of the long-
est growing seasons in the northwestern half of Texas of
approximately 232 days. The average date of the first freeze
in the fall is November 15.

Figure 5 shows the annual precipitation at Munday and
Haskell since the early 1900's. The average annual precipi-
tation is 24.7 inches at Munday and 24.3 inches at Haskell.
The annual precipitation is quite variable, ranging from a
maximum in 1942 of almost 50 inches to a minimum in 1956
of approximately 10 inches.

More than 75 percent of the precipitation occurs typically
during the period of April through October, coinciding with
the growing season in the area. The heaviest rainfall occurs
typically in May when between 3 and 4 inches fall. During
winter months, the precipitation averages between 1 and 2
inches per month.

Figure 5 illustrates past precipitation trends for the area.
Some of the wetter and drier periods are indicated on the
graph. The 1944-1955 period was very dry, especially after
1950. The precipitation was above average in only three
years of the 11-year period. The period 1957-1976 was
characterized by average or above average rainfall with only
a few years being slightly below average.

The closest station having a long-term record of evapora-
tion is at Chillicothe about 55 miles north of Munday. The
average monthly evaporation at the Chillicothe station is
shown on Figure 4. The average evaporation is approxi-
mately 72 inches a year, which is almost three times the
annual precipitation.

Topography and Drainage

Figure 6 depicts the general topography and drainage of
the area. The Seymour Formation forms a large, relatively
flat interstream area. The maximum altitude of the land sur-
face is approximately 1,690 feet above mean sea level, just
outside of Rule in Haskell County. The lowest elevation is
approximately 1,340 feet above mean sea level in the ex-
treme northeastern part of the area. Accordingly, the total
relief is about 350 feet.

There are few distinctive topographic features on the Sey-
mour. Most of the topography consists of rather flat surfaces
sloping 8 to 10 feet per mile. The most prominent feature
in the area is a group of sand hills located in the western
part of the area in 1-degree quadrangle 21-41 and adjoining
parts of adjacent quadrangles. Also, there is normally a sig-
nificant topographic drop along the border of the Seymour.
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Figure 4. Temperature, Precipitation, and Evaporation

Another significant, but more subtle feature is a small
topographic break which separates the Seymour into two
sections as shown on Figure 7. The topographic break sep-
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Figure 5. Precipitation at Munday and Haskell

arates older Seymour deposits to the south and east from
younger Seymour deposits to the north and west. The break
represents an episode of valley deepening which was fol-
lowed subsequently by alluviation. The younger deposits
occur beneath a terrace extending along the northern and
northwestern edge of the area in a belt approximately 4
miles wide.

The outcrop of the Seymour is characterized by a general
lack of surface drainage. A few drainages are located near
the edge of the formation. These are mapped on Figure 6.
Most of the creeks in the area are intermittent with the ex-
ception of a few such as Wild Horse Creek. Wild Horse
Creek, which is spring-fed, flowed several hundred gallons
per minute during the summer of 1976. Other spring-fed
creeks include Union Creek and China Branch in the north-
western part of the area and Rice Springs Branch at Haskell.
Each flowed only a few gallons per minute in the summer of
1976. Results of chemical analyses of water from creeks are
given in Table 21.

Land Use

Figure 8 illustrates the land use on the Seymour Forma-
tion. Of approximately 274,500 acres comprising the Sey-
mour Formation, an estimated 265,000 acres (97 percent)
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are used for farming. Approximately 105,000 acres (39
percent) are used for irrigation farming. In many instances,
only supplemental irrigation is practiced. About 160,000
acres are used for dryland farming. Approximately 2,800
acres are used for ranching. The remaining 6,700 acres
include homesteads, roads and other transportation facili-
ties, and areas associated with oil production.

Until the late 1800's, the land use on the Seymour Forma-
tion was limited to ranching. Local residents report that
originally the area was a treeless grassland with thick native,
“stirrup high” grasses. Brush and trees occurred only along
the principal creeks and along those edges of the Seymour
bordering the Brazos River and Lake Creek.

Beginning in approximately 1890 and continuing until
1910, farming became a major activity in the area. Most all of
the land was cultivated initially during this period and essen-
tially has been cultivated continuously to the present. The
major crops harvested in Haskell and Knox Counties in
1976, according to the Texas Department of Agriculture
(1975 and 1976), included:

Crop Yield

Wheat 4,013,000 bushels
Oats 221,100 bushels
Sorghum 2,305,000 bushels
Guar 2,866,000 pounds
Cotton 66,200 bales

Melons, potatoes, and other vegetables are grown in the
area, also.

Two types of irrigation are used in the area. Row irrigation
is prevalent on the flatter, gently sloping land. Sprinkler irri-
gation systems are used on sandier land and on the rolling
topography.

Previous Investigations

The earliest report containing information on ground-water
conditions for the Seymour is by Gordon (1913). Well
records and chemical analyses of water are included in the
Gordon report for a few wells. Later, Huggins and Turner
(1937) conducted an extensive well inventory of Knox
County. Their report includes records of 550 wells and test
holes, approximately 185 chemical analyses of water, and
logs of 22 test holes.

A preliminary report on ground-water resources by Broad-
hurst and Follett (1944) contains records of wells, chemical
analyses, and water-level data for an area between Roches-
ter, Rule, and Haskell. Public water supplies at Haskell,
Rochester, Rule, Goree, Knox City, and Munday were
investigated a few years later by Sundstrom, Broadhurst,
and Dwyer (1947).

Ogilbee and Osborne reported on the ground-water re-
sources of Haskell and Knox Counties in 1962. Their report

Figure 7. Seymour Units

contains records for over 1,100 wells, describes conditions
as of 1957, and contains chemical quality data on 163 wells
in Haskell and Knox Counties.

Several other brief or specialized reports have been made
on parts of the area. These include reports on water-level
measurements and reports dealing with poor quality or
contaminated water in the Seymour. All of these are listed in
the bibliography of this report.

Basic data on wells from all past reports were incorpo-
rated into this report if it was possible to locate the wells in
the field during this investigation. Table 31 is an index of
identifying numbers for such wells.

Irrigated
Farm Land

39%

Miscellaneous 2%

Non- Irrigated
Farm Land

Figuré 8. Land Use for Seymour Formation

Well-Numbering System

The well-numbering system used in this report is one
adopted by the Texas Department of Water Resources. The
system, as shown in Figure 9, is based on longitude and
latitude. It facilitates the location of wells and prevents
duplication of well numbers. Each well is assigned a seven-
digit number which is derived as follows.

The State is divided into 1-degree quadrangles of latitude
and longitude. There are 89 such quadrangles numbered 01
through 89. Each 1-degree quadrangle is subdivided into
7V2-minute quadrangles numbered 01 through 64. Finally,
each 7'e-minute quadrangle is subdivided into 2%2-minute
quadrangles numbered 1 through 9. Within these 2V2-minute
quadrangles, each well is assigned a two-digit number
beginning with 01.

The first two digits of each well number identify the 1-
degree quadrangle. The third and fourth digits indicate the
7V2-minute quadrangle. The fifth digit identifies the 2V2-
minute quadrangle. Together, the sixth and seventh digits
identify the well within the 2'2-minute quadrangle.
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Location of Well RS 21-35-609

21

35
6

09

RS

| — degree quadrangle
7 1/2 - minute quadrangle
2 1/2 —minute quadrangle

Well number within 2 1/2-
minute quadrangle.

Knox County

In addition to the seven-digit well number, a two-letter
prefix is used to identify the county in which the well is
located. The county prefixes used in this report are:

Prefix County
AU Baylor
LP Haskell
RS Knox
XR Stonewall

For example, well RS 21-35-609 is in Knox County (RS);
1-degree quadrangle 21; 7'z-minute quadrangle 35; 2%2-
minute quadrangle 6; and was the ninth well (09) inventoried
in that 2¥2-minute quadrangle.

The area studied in this report is in that part of Texas
covered by 1-degree quadrangles 21 and 22. Figure 10
shows the 1-degree and 7V2-minute quadrangles within the
primary study area. Well locations within each 7%2-minute
quadrangle are shown on Figures 58 through 72. On the
location maps, the 2%2-minute quadrangles are not shown,
but their notation occurs as the first digit of the three-digit
number adjacent to each numbered well location.

01 23 45 Mies 2l-28
21-27 G l-29
21-35 -
21-34 21-36 GOREE

KNOX MUNDA

g;:iCITY

0'BRIEN
3!
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RgCHESTEH

Figure 10. 7%2-Minute Quadrangle Numbers
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GENERAL GEOLOGY AS RELATED TO THE
OCCURRENCE OF GROUND WATER

Those geologic units important to the occurrence of fresh
ground water include rocks of Permian age and sediments of
Pleistocene and Recent age. Figure 13 shows the general
surface extent of the units. A summary of the important units
and their water-bearing properties is included in Table 1.
The relationship of the Clear Fork Group, the Seymour For-
mation, and the younger terrace and alluvial deposits is
shown on Figures 11 and 12.

Rocks belonging to the Clear Fork Group of Permian age
underlie the entire area. The Clear Fork consists predomi-
nately of red shales and silty shales with a very few, thin
beds of dolomite, sandstone, siltstone, and gypsum. Typical-
ly, shales of the Clear Fork are referred to as “red beds” by
drillers, but sometimes they are described as “birds-eye
clay” due to the presence of green spots, caused by iron
reduction, in the otherwise red shales.

Table 1. Geologic Units and Their Water-Bearing Properties

Number of
Wells in Unit
Area of Maximum Principal According to General
Unit Occurrence Thickness Composition Table 11 Water-Bearing Properties
Younger Along and in 40 feet Gravel, sand, 4 Yields small to moderate
terrace the present silt, and clay quantities of fresh to
deposits valley of the mineralized water.
and river Brazos River
alluvium at altitudes
lower than
the Seymour
Formation
Younger See Figure 7 65 feet Gravel, sand, Important aquifer with well
Seymour silt, and clay yields ranging up to 500 gpm.
deposits Water is of satisfactory
1.913 chemical quality for most
purposes.
Older See Figure 7 94 feet Gravel, sand, Principal aquifer in Haskell
Seymour silt, and clay and Knox Counties. Well
deposits yields range up to 1,300 gpm.
Water is of satisfactory
chemical quality for most
purposes.
Clear Fork Adjacent to 300 feet Called “red beds” by 75 Yields small quantities of
Group and beneath in extreme drillers. Consists water which is locally
Seymour and eastern part mostly of red shales potable, but is typically
younger of area, but and silty shales. of poor chemical quality.
deposits over 1,100 Contains a few beds
feet in of siltstone, sandstone,
northwestern dolomite, and gypsum.
part of area

The Clear Fork beds dip to the west-northwest at 40 to 50
feet per mile. Progressing westward across the area, suc-
cessively younger Permian beds occur at the surface and
beneath the Seymour and younger deposits. No large
amounts of water are available from the Clear Fork. Only
meager supplies of mostly mineralized water are available.
Studies of electric logs of oil tests indicate no fresh water
occurs in the Clear Fork or in deeper zones beneath the
Clear Fork.

Prior to deposition of the Seymour sediments, the rocks of
the Clear Fork were subjected to a long period of erosion
resulting in a well-developed drainage pattern. Generally,
this erosional surface slopes to the northeast, east, and
southeast at an average rate of about 8 feet per mile.
Locally, valleys exist which slope toward the southeast or
northeast. The Clear Fork surface was covered later by

Seymour and younger sediments deposited by eastward
flowing streams.

The Seymour and the younger terrace and alluvial sedi-
ments occur in patterns controlled by successive cycles of
terrestrial erosion and alluviation due to climatic cycles
caused by successive advances and retreats of glaciers.
The Seymour deposits in the area of this investigation
represent at least two of these successive cycles; the
deposits younger in age than the Seymour represent other
such cycles. The areas of occurrence of the two Seymour
units are shown in Figure 7, and they are termed in this
report the “older Seymour deposits” and the “younger
Seymour deposits.”

Terrace deposits and river alluvium of more recent origin
than the Seymour deposits occur principally between the
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Seymour deposits and the Brazos River near the northern
and western boundaries of the Seymour. One of the terrace
deposits was termed the Lewis Creek Formation by Stricklin
(1961). These younger deposits are at lower elevations than
the Seymour at all localities where they were observed.

Both the Seymour and the younger terrace and alluvial
deposits consist typically of a graded sequence having
coarse materials at the base and increasingly finer materials
toward the top. Recent windblown sand covers a large part
of the Seymour in the sand hills area. These sands are
mapped and shown with the Seymour on Figure 13.

The Seymour is by far the most important water-bearing
unit in the area. It is the only source of large supplies and
almost the only source of fresh water. The Seymour fur-
nishes water to over 2,000 irrigation wells with yields as
great as 1,300 gpm. The Seymour is responsjble for the
general availability of water over a large area.

0 |1 2 3 4 5 Miles .=
—=——_"—"1]

EXPLANATION

yAlluvium (includes Recent alluvium
~ and Pleistocene and Recent fluvial
terrace deposits)

[ 4 Seymour Formation (Pleistocene)
& Clear Fork Group (Permian)

Figure 13. General Geologic Map

GROUND WATER IN THE SEYMOUR
FORMATION

Extent of Aquifer
The lower water-saturated part of the Seymour Formation

forms an important ground-water reservoir over an irregular-
ly shaped area mostly in northwest Haskell and southern

Knox Counties. It is the only available source of moderate to
large irrigation supplies and a widely used source for do-
mestic and stock supplies. The extent of the aquifer is shown
on Figure 7. It comprises an area of about 430 square miles
or 274,500 acres. Throughout this area, the Seymour is
essentially a separate hydrologic unit.

Well Construction, Distribution, and Use

In early years, pioneers engaged in ranching obtained
water from the Seymour mainly from springs at the edge of
the aquifer. Between 1900 and 1930, large numbers of dug
wells were constructed for stock, domestic, and public
supply purposes. The first irrigation supplies were devel-
oped in 1938, but as late as 1950 there were still only three
wells used for irrigation (Ogilbee and Osborne, 1962).

Figure 14 portrays the number of irrigation wells in the
Seymour aquifer from 1952 to 1976. Over half of the irriga-
tion wells were drilled during the drought of the 1950's. The
number of irrigation wells increased from approximately 115
in 1952 to 1,100 in 1956. Since 1956, additional wells have
been drilled with the largest number being drilled during the
late 1960's when sprinkler irrigation of land unsuitable for
row irrigation became popular. Most of this development
took place in the sand hills area southwest of O'Brien and
north of Rule.

Table 11 provides records of water wells and springs.
Included are records of 1,111 irrigation wells, 38 public
supply wells, 4 industrial wells, 533 stock and domestic
wells, and 324 abandoned or destroyed wells.

There are approximately 3,000 Seymour water wells in the
area. Table 11 lists records of over 1,900 wells tapping the
Seymour aquifer. It also includes records of 4 alluvium wells,
75 Permian wells, and 20 wells believed to draw water from
both the Seymour and the Permian. In conducting the field
inventory to prepare Table 11, it was not practicable in all
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cases to update owners’ names. Consequently, some
names shown in Table 11 represent previous rather than
current owners.

The stock and domestic wells are widely scattered over
the Seymour aquifer. Irrigation wells tend to be located in
those areas where ground-water conditions are more favor-
able for relatively high-yielding wells, namely those areas
having larger saturated thicknesses and thicker, well-sorted
sands and gravels.

Figure 16 shows the distribution of irrigation and municipal
wells for the Seymour aquifer. The map also shows the type
of power used for the irrigation wells. All of the irrigation
wells in the Seymour are located on Figure 16 and on
Figures 58 through 72. Records for approximately half of the
irrigation wells are included in Table 11.

There are 2,023 irrigation wells and 38 municipal wells
shown on Figure 16. Of the total irrigation wells, 1,665 are
powered by electricity and 358 by butane or natural gas. The
greatest density of irrigation wells tends to occur in a
northeast-southwest belt approximately 6 miles wide, ex-
tending from southwest of Rochester to near the vicinity of
Goree. The density of irrigation wells is not as great between
Rule and Haskell and in the area shown on Figure 7 for the
younger Seymour deposits. Generally, this is due to less
favorable conditions for high-yielding wells in these areas.

Figure 15 shows the typical construction of an older dug
well, a newer small-diameter drilled well for domestic or live-
stock use, and a larger-diameter drilled well for irrigation or

Typical Old Livestock
or Domestic Well

Typical Modern Livestock
or Domestic Well Typical Irrigation Well
-

Jet Pump Jet Pump Turbine Pump

==, Dug Well
Drilled Well

& \ Drilled Well
-

2,

Figure 15. Construction of Wells
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public supply use. The earliest dug wells were bricked or
rocked and ranged in diameter from 30 inches to over 20
feet. Newer dug wells are constructed using 36-inch con-
crete casings.

The depths of many of the dug wells are shallower than
the base of the Seymour or the top of the red beds. Normal-
ly, drilled wells penetrate the entire thickness of the Seymour.

Since the 1950's, most of the wells have been drilled by
rotary rigs equipped with 8 to 36-inch auger buckets. In the
bottom of the bucket there is an entry slot above a cutting
edge through which material enters the bucket as it is
rotated. When the bucket is full, it is lifted to the surface and
emptied. Typically, water and drilling mud are not used in the
drilling operations unless the hole will not stand open. This
method of shallow drilling has proven very successful in the
unconsolidated materials.

The wells are cased to bottom with slotted steel casing
and are gravel packed. Typically, casings are 4 to 8 inches in
diameter for wells used for stock and domestic purposes. In
recent years, plastic screen and casing have become more
common.

For irrigation wells, steel casing 16 inches in diameter is
the most common. In older irrigation wells, the casings were
slotted from the water table to the bottom of the wells, but
recently, only the bottom sections opposite the basal sand
and gravel deposits have been slotted. No effort has been
made to relate the width of the slots to the size of the gravel
pack used, or the size of the gravel pack to the size of the
sand in the Seymour. Most slots are '/1e-inch wide and most
of the gravel ranges in diameter from %2 to 1 inch. Conse-
quently, many of the wells pump large quantities of sand
which results in worn, inefficient pumps. In some instances,
wells are lost due to cave-ins. Also, it is common to see
surface slumping in the vicinity of wells, allowing water from
the surface to drain back underground outside the casing.

Most of the pumps for irrigation wells are turbine pumps
with electric motors of 5 to 25 horsepower. Centrifugal
pumps are common in areas where the water levels are
shallowest. Jet pumps are the most common for stock and
domestic wells.

Pumping Rates of Wells

There is a wide variation in pumping rates of Seymour
wells and in well yields obtainable. Pumping rates for
irrigation wells range from less than 50 gpm to a maximum
measured rate of 1,300 gpm. Figure 17 shows the pumping
rates measured for wells in the Seymour. The rates shown
were measured in 1956 or 1975-1977 in connection with
pumping tests or power tests. They are considered typical of
the well yields available from Seymour wells, but do not
define yields available in all areas. The largest yields tend to
be in those areas having the larger saturated thicknesses

and coarser, well-sorted sands and gravels. A large number
of pumping rates are between 50 and 450 gpm. The average
measured pumping rate is 270 gpm.

Geologic Character

Ground water in the Seymour is in unconsolidated sedi-
ments consisting principally of interfingering zones of fine to
coarse-grained gravel, fine to coarse-grained sand, silt, and
clay. The sediments were deposited by streams flowing
generally eastward and mostly represent material eroded
from the High Plains. The lowermost sediments are coarser,
typically, and fill the valleys in the pre-Seymour or red bed
surface. The lower zones consist typically of unconsolidated
sands and gravels, although some cemented sandstone and
conglomerate beds occur locally. The gravels are composed
of rounded pebbles of quartz, chert, igneous rock, and some
limestone. They range in size from less than %2 inch to
approximately 4 inches in diameter. Occasionally, 1-foot
blocks of Permian limestone and sandstone occur at the
base of the formation. The basal gravel is not present
consistently, and in some areas very little coarse water-
bearing material is present. Also, the gravels are poorly
sorted at some locations and mixed with clays and silts.
Tables 28 and 29 give descriptive and sieve analyses data
on the character of the Seymour.

The upper part of the Seymour is finer grained and
consists of medium to fine-grained sands, silts, and clays.
Frequently, the clays and silts are mixed with white or buff
caliche nodules. Minor amounts of volcanic ash are present
at some locations.

The thickness of the Seymour ranges from 0 to 94 feet.
Throughout most of the area, its average thickness is
greater than 40 feet.

Drillers’ logs for 240 Seymour wells (Table 30) were
plotted and analyzed statistically during this investigation for
relative water-bearing characteristics of the materials de-
scribed by the driller. This was done by listing all the
descriptions used and by assigning each description to one
of three categories of water-bearing materials: good, fair, or
poor. For example, typical descriptions assigned to the good
water-bearing category included: gravel, course sand, sand
and small gravel, and clean coarse sand. This category
included all descriptions containing the word “gravel” but
none containing the word “clay.” Descriptions assigned to
the category of fair water-bearing materials included: fine
sand, sand, dirty sand, sand and clay, and sand and
sandstone. Descriptions included in the poor category of
water-bearing materials included: clay, sandy clay, shale,
top soil, rock, and soil and clay. For each 10-foot interval of
each log, the footage of each of the three categories of
water-bearing materials was noted. The data for all of the
logs within each 7V2-minute quadrangle were totaled, and
the results are shown on Figure 18.

12

For each 7V2-minute quadrangle and each 10-foot interval
below land surface, Figure 18 shows the percentage of
materials considered to be of good, fair, or poor character
from a water-bearing standpoint. For example, in 1-degree
quadrangle 21-27, the nine drillers’ logs analyzed indicate
that 90 percent of the material between the depths of 0 and
10 feet is in the poor category and 10 percent in the fair
category. Similarly, between the depths of 20 and 30 feet,
the nine logs indicate that 16 percent of the material is in the
poor category, 45 percent in the fair category, and 39
percent in the good category.

The diagrams on Figure 18 show the extent to which the
better water-bearing materials (gravels) occur in the lower
part of the Seymour, and the extent to which the poorer
water-bearing materials (clays and silts) occur in the upper
part. Comparing areas, 7'2-minute quadrangles 21-33,
21-41, and 21-51 have the least amount of poor water-
bearing materials in the upper 10 feet. These quadrangles
coincide approximately with areas where sandy materials
are present at the surface. Those quadrangles which have
the most clay in the upper part of the formation tend to be
guadrangles 21-34, 21-35, and 21-36. These quadrangles,
along with quadrangle 21-50, have little fair water-bearing
material, whereas most of the other quadrangles show
larger amounts of material in the fair category.

Base of Seymour Formation

The base of the Seymour represents the buried erosional
surface on top of the Permian red beds. The relative position
of the base is an important factor in the availability of large-
capacity wells. Buried channels, where the depth to the base
is deeper than normal, provide the possibility of obtaining
large well yields due to an increased thickness and coarser
character of water-bearing materials.

Figure 19 summarizes the available information on the
depth to the base of the Seymour. The map is based on
drillers’ logs and on reported depths of wells. The depth to
the base of the Seymour averages more than 50 feet over
large areas extending generally from Rule to Rochester to
Goree. It reaches a maximum of 94 feet in the vicinity of
Rochester. Depths shallower than 40 feet occur typically in
the vicinity of Haskell and along the northwestern part of the
area where the younger Seymour deposits occur.

The altitude of the base of the Seymour is shown on
Figure 20. The control points shown are based on drillers’
logs penetrating the Seymour. In addition, the map is based
on the altitudes of the total depths of a large number of wells.
These depth data are considered reasonably reliable be-
cause most of the drilled depths of the irrigation wells and a
large number of the stock and domestic wells reach the red
beds. However, this is not always the case; consequently, in
contouring the map some judgement was used as to which
wells were most indicative of the altitude of the base of the
Seymour.
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The base of the Seymour southwest of Rule is at an
altitude of more than 1,640 feet above mean sea level. In
general, the surface slopes to the east, northeast, and north
away from this high point. The lowest elevation is found
along the northernmost part of the area in quadrangle 21-28
where the altitude of the base of the Seymour is slightly
below 1,360 feet above mean sea level.

The boundary between the older and the younger Sey-
mour deposits is reflected on Figure 20 as a steepening of
the base of the Seymour. The boundary is not well defined
on Figure 20 due to the scarcity of wells along the boundary.

There are two major buried channels indicated by the
map. The largest and most significant extends from near
Rochester to approximately Goree. A smaller channel trends
northwest-southeast through the Haskell area. It is likely that
other, mostly smaller channels exist in the area, but the
degree of accuracy and distribution of the well data makes
mapping difficult.

Water Table

Figure 21 shows the depth to the water table for the
Seymour aquifer based on measurements taken during
January 1977. There is a wide variation in depth to water in
most all of the individual 2'2-minute quadrangles for which
data are shown on Figure 21. The average depth to water is
23 feet. Measurements in individual wells range from about
4 feet to 55 feet. In general, the areas having the greater
depths to water are west of Rochester, north of Rule, south
of Knox City, and north of Goree. Those areas having the
shallowest depths to water lie generally southeast and
northeast of Rochester near the edges of the aquifer, at
Haskell, and at numerous locations along the northern and
western boundaries of the aquifer.

The altitude of the water table for the Seymour aquifer is
shown on Figure 22. The map is based on approximately
450 water-level measurements made during January 1977.
The highest water level was found just southeast of Rule at
approximately 1,660 feet above mean sea level. The lowest
level of approximately 1,370 feet above mean sea level was
found along the northern border of the aquifer in quadrangle
21-28. The water table for January 1977 is shown also on
the geohydrologic sections on Figures 11 and 12.

In general, the gradient of the water table is approximately
equal to the gradient of the land surface and the top of the
red beds. Water-level gradients range from approximately 5
feet per mile to 60 feet per mile and average about 7.6 feet
per mile. The steepest gradients occur along the boundary
between the older and younger Seymour deposits. These
gradients indicate that the two parts of the Seymour are
connected poorly.
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Saturated Thickness

The saturated thickness of the Seymour is shown on
Figure 23. The map is based on those wells having drillers’
logs for which water-level measurements were made in
January 1977 and a comparison of the altitude of the water
table and the altitude of the base of the Seymour from
Figures 20 and 22.

The saturated thickness ranges from less than 10 feet
around the edge of the aquifer to more than 60 feet in a small
area in northern Haskell County, northeast of Rochester.
Large areas have saturated thicknesses between 20 and 40
feet.

For each 10-foot interval of saturated thickness, Table 2
shows the area and calculated volumes of water in storage
in January 1977.

Hydraulic Properties

Results of pumping tests conducted to determine specific
capacities of wells and the transmissivity of the Seymour are
given in Table 3. Figure 24 shows the locations of the wells
tested.

Specific Capacities of Wells

The specific capacity of a well indicates the amount of
water which the well will produce with a given drawdown of
water level within the well over a relatively short period of
time. The units commonly used are gallons per minute per
foot of drawdown (gpm/ft). The hydraulic characteristics of a
formation and the construction efficiency of the well are the
primary factors that determine the specific capacity of a well.
A wide variance in specific capacities of Seymour wells
indicates a wide variance in hydraulic character of the
aquifer. Specific capacities range from less than 20 to 175
gpm/ft. The average for 24 tests is 57 gpm/ft.

Coefficients of Transmissivity,
Permeability, and Storage

Table 3 lists the coefficients of transmissivity and perme-
ability determined from pumping tests of Seymour wells. The
coefficient of transmissivity is a measure of the amount of
water that will move through an aquifer. It is expressed
typically in gallons per day per foot (gpd/ft) of width of the
aquifer. The coefficients of transmissivity for 24 wells tested
range from 19,500 to over 300,000 gpd/ft. The average
transmissivity is 100,000 gpd/ft. The wide range in values
indicates a non-uniform aquifer which varies greatly in
hydraulic character. This wide variance is typical of an
aquifer with the geologic character of the Seymour.
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Figure 20. Altitude of Base of Seymour Formation
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Figure 21. Depth to Water in Seymour Formation, January 1977
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By using the coefficient of transmissivity and the thickness
of the water-bearing materials at the pumped well, the field
coefficient of permeability can be calculated. Itis equal to the
transmissivity divided by the thickness of the aquifer. It is
expressed typically in gallons per day per square foot
(gpd/ft2). The average permeability of the zones tested in 24
wells is 4,200 gpd/ft2. The range in permeability for individ-
ual wells is from 900 to 17,800 gpd/ft2. :

The coefficient of storage is a measure of the amount of
water which is given up from storage in an aquifer when the
water level is lowered. It is dimensionless and is equivalent
to the number of cubic feet of water released in each square-
foot column of the aquifer when the later level is lowered
one foot. In an unconfined aquifer under water-table condi-
tions such as the Seymour, the coefficient of storage is equal
to the specific yield. It is estimated that the coefficient of
storage for the Seymour ranges from less than 10 percent to
more than 20 percent and averages approximately 15
percent.

Interference Between Wells and Water-Level
Drawdown

When a Seymour well is pumped, it creates drawdown
effects in nearby wells. Figure 25 shows the typical draw-
down due to pumping 300 gallons per minute from a well in
an infinite aquifer having hydraulic characteristics similar to
those of the Seymour. The maximum water-level drawdown
occurs at the pumping well. The drawdown becomes pro-
gressively less at increasing distances from the well. The
drawdowns shown on Figure 25 are proportional to the
pumping rate shown; accordingly, the drawdown due to
pumping at any rate can be estimated using the graph.

When wells are spaced close together, the interference
between pumping wells can result in significant decreases in
yields for the individual wells. These decreases are due to
the interference effects diminishing the amount of available
drawdown and causing larger pumping lifts. Figure 26 shows
the interference between two pumping wells. The wells are
spaced 200 feet apart, and the drawdown curves shown
represent pumping for 90 days at 300 gpm. Normally, large-
capacity irrigation wells in the Seymour should be spaced
several hundred feet apart or more.

Recharge

Figure 27 schematically shows the hydrologic cycle as
related to the Seymour, including general recharge and
discharge relationships. Direct infiltration of precipitation at
the land surface is the method by which nearly all recharge
to the Seymour occurs. Surface streams adjoining the
Seymour, including the Brazos River and Lake Creek, are at
elevations lower than the water levels in the Seymour
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Figure 25. Drawdown Due
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aquifer and cannot contribute to the Seymour. Some water
pumped for irrigation and municipal use infiltrates and
returns to the aquifer, but these amounts are relatively small.
The only other possible source of recharge to the Seymour
is leakage from underlying Permian formations. This prob-
ably occurs in some areas, but amounts are very small and
insignificant.

Table 2. Estimated Water in Storage, 1977

Mapped
Saturated
Thickness
Interval Area
(feet) (acres)
0-10 52,398
10-20 75,023
20-30 70,118
30-40 51,173
40-50 22,351
50-60 2,048
60-70 523
Total 274,534

Volume Drainable Volume
of Water of Water
In Storage® In Storage?
(acre-feet) (acre-feet)

79,000 39,000
338,000 169,000
526,000 263,000
537,000 269,000
302,000 151,000

49,000 24,000

10,000 5,000

1,841,000 920,000

'Based on a porosity of 30 percent. This is the approximate afhount of water the aquifer contains.

2Based on a storage coefficient of 15 percent. This is the approximate amount of water that would drain from the aquifer by gravity drainage, if the

entire saturated thickness could be drained.

Recharge from precipitation is not uniform over the study
area. Considerably more recharge occurs in the sand hills
area, and in other areas where the land surface consists of
sandy materials, than in those areas where clay soils
predominate. Three indicators of significant recharge areas
are sandy soils, large water-level rises during past wet
periods, and better water quality.

Figure 28 shows the principal areas where sandy soils
occur and most of the infiltration to the Seymour takes place.
The areas are some distance from areas of natural dis-
charge from the Seymour. Consequently, there is no large
amount of rejected recharge from the aquifer. Most of the
recharge that occurs goes into storage in the aquifer and
results in water-level rises unless pumped out.

Significant water-level rises occur in the main recharge
areas of the Seymour due to precipitation. The hydrograph
for well LP 21-42-409 depicted in Figure 29, shows water-
level rises as a result of the early spring and summer rains
which occurred in 1975 and 1977. Ogilbee (1962) reports
that water levels near Rochester rose over 2 feet from
February to May 1957 in response to spring rains of about
11 inches, and that during the same time period, water levels
in other wells in the Rochester-O'Brien area rose from 12
feet to 22 feet. These rises indicate that over 20 percent of
the precipitation reached the Seymour as recharge.

Estimates of the amount of recharge based on the histor-
ical pumpage and water levels in the aquifer for the past 20

20

years indicate that total infiltration from precipitation and
return flow from irrigation is 2.2 inches per year plus an
amount equivalent to the average annual natural discharge
from the aquifer. Most of this infiltration is from precipitation.
Return flow is only a small part of the infiltration due
principally to the relatively low amounts of irrigation water
applied. Moreover, if reasonably large quantities of return
flow were occurring, there would have been significant water
quality changes, and such changes have not been expe-
rienced in the area.

EXPLANATION
Coefficient of transmissivity = 100,000 gpd /ft.
Coefficient of storage = .15
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Figure 26. Interference Between Two Pumping Wells



Results of Pumping Tests

Table 3.
One-Hour
Pumping Year Specific
Well Rate of Capacity
Number (gpm) Test (gpm/ft)
HASKELL COUNTY
21-34-950 357 1957 113.7
21-35-701 422 1976 73.8
21-41-321 215 1976 36.0
21-41-416 95 1976 29.3
21-42-124 136 1976 54.8
21-42-206 590 1957 61.5
21-42-524 769 1976 72.7
21-42-708 257 1976 215
21-49-605 429 1976 105.0
21-50-207 95 1957 316
21-50-601 255 1957 56.8
21-51-416 112 1957 77.2
KNOX COUNTY
21-34-306 146 1956 289
21-34-415 181 1956 85.8
21-34-622 335 1976 393
21-35-342 63 1976 20.0
21-35-425 255 1957 29.2
21-35-432 543 1957 95.6
21-35-711 917 1956 175.0
21-35-741 355 1956 19.2
21-35-910 356 1956 66.3
21-36-225 258 1976 16.7
21-36-326 191 1976 19.1
21-36-417 540 1957 40.9
Average: 328 57

Field
Coefficient Coefficient
Saturated of of
Thickness Transmissivity Permeability

(feet) (gpd/ft) (gpa/ft?)
29 75,000 2,600
42 130,000 3,100
14 34,000 2,400
17 130,000 7,600
27 33,000 1,200
30 220,000 7,300
53 240,000 4,500
39 45,000 1,200
18 320,000 17,800
9 32,000 3,600
16 135,000 8,400
6 90,000 15,000
14 107,000 7,600
13 177,000 13,600
22 88,000 4,000
11 19,500 1,800
25 23,000 900
26 83,000 3,200
27 97,000 3,600
35 50,000 1,400
36 60,000 1,700
19 98,000 5,100
20 25,000 1,200
39 79,000 2,000
24 100,000 4,200

Natural Discharge

Natural discharge from the Seymour occurs through
seeps and springs, evapotranspiration by plants, evapora-
tion from the water table, and leakage to the Permian. Seeps
and springs occur along the edges of the aquifer. The more
important springs are mapped on Figure 30. Spring flows
range from less than 1 gallon per minute to an aggregate of
a few hundred gallons per minute for springs along Wild
Horse Creek, the largest group of springs in the area. Seeps
and springs along Rice Springs Branch, China Branch, and
Union Creek are small, and most natural discharge in these
areas is by evapotranspiration. Most of the other springs
flow only a few gallons per minute, but a few flow 20 to 30
gallons per minute. Many seep areas occur along the edge
of the formation, particularly in the small drainageways and
along the bluffs overlooking the Brazos River on the northern
and western boundaries of the aquifer.

It is estimated that the total ground-water discharge by
evapotranspiration is a large part of the total natural dis-

charge from the aquifer and is considerably larger than that
from springs and seeps. The main areas of evapotranspira-
tion occur in many places along the edge of the Seymour
and along the principal creeks. They are mapped on Figure
30. The areas are marked by dense plant growth, mainly
native grasses, willows, and mesquites. In addition, there
are many small scattered areas away from the edge of the
Seymour which are covered by dense growths of mesquite.
These areas are also mapped on Figure 30, and represent
former pasture areas, primarily. The depth to water under
these areas is not deep enough to preclude mesquites from
developing root systems to sufficient depths to draw from the
water table. Some evapotranspiration probably occurs in
these areas, but the amount is unknown.

Direct evaporation from the water table occurs only in
small amounts and in limited areas due to the depth of the
water table. In only a few localities is the depth to water less
than 10 feet, and no areas are known to exist where the
water table is less than about 4 feet. For depths to water
ranging from 4 to 8 feet, it has been estimated by White
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(1932) that direct evaporation is on the order of 2 to 5
percent of pan evaporation. This is equivalent to 0.12 to 0.3
feet per year.

Leakage from the Seymour to the adjacent underlying
Permian rocks is very small due to the geologic character of
the Permian, and the amount is not believed to be significant
quantitatively.

Direction and Rate of Ground-Water Movement

The general direction of movement of water in the Sey-
mour aquifer is shown on Figure 31. The map approximates
the natural direction of flow, unaffected by pumping from
wells. Basically, the movement of the ground water is from
higher to lower elevations and from recharge areas to
discharge areas. The flow is outward from the highest points
on the water table along the ground-water divide near and
northeast of Rule. One segment of the flow is from this divide
to the southeast toward Haskell. North of the Rule ground-
water divide, the flow is toward the north, northwest, or
northeast. The direction of flow tends to be perpendicular to
the water-table contours shown on Figure 22.

Based on the contours of the water table and the perme-
abilities for the formation indicated by pumping tests, it is
estimated that the natural rate of movement of water in the
Seymour, where unaffected by pumping, ranges locally from
approximately 200 to 5,000 feet per year. It is estimated that
over several miles, the average rate of movement is typically
between 800 and 1,200 feet per year.

Pumpage

Before large withdrawals for irrigation began in the 1950's,
the water from the Seymour was used primarily for munici-
pal, domestic, and livestock purposes. These withdrawals
have been estimated for 10-year intervals- on the basis of
population:

Pumpage
Year (acre-feet)
1900 200
1910 400
1920 400
1930 900
1940 1,200

Table 4 shows the estimated pumpage for irrigation and
public supply for 1950-1976. During this period, it is esti-
mated that pumpage by industrial, livestock, and private
wells in urban areas was less than 1,000 acre-feet per year.

The irrigation pumpage was estimated based on the
amount of electricity used for irrigation each year. This
information was obtained from three electric utility compan-



ies which serve the area, B-K Electric Cooperative, West Table 4. Estimated Pumpage of Ground Water
Texas Utilities, and Stamford Electric Cooperative. Tests From Seymour Aquifer, 1950-1976
were conducted on 45 wells to determine the amount of

water that wells pumped per unit of power consumed. These Irigation Public Supply Total
tests are referred to as power tests, and the results are Year Jocte-loch) o) Jastoiesl)
shown in Table 5. Based on the power tests, it is estimated 1950 100 1,200 1.300
that a sprinkler system well averages approximately 970 1951 200 1.200 2.100
gallons per kilowatt hour used, while an open discharge well 1952 6,700 1.200 7.900
averages approximately 2,330 gallons per kilowatt hour 1953 9,900 1,200 11,100
used. These values are similar to those obtained in adjacent 1954 16,800 1,200 18,000
areas of the Seymour (Price, 1978 and Preston, 1978). 1955 34,800 1,200 36,000
Historical use of sprinklers was studied in order that the 1956 63,800 1,200 65,000
amount of pumpage by sprinkler wells and open discharge 1957 46,800 1,300 48,100
wells could be estimated. The irrigation pumpage by wells 1958 34,500 1,800 36,300
powered by butane and natural gas was estimated based on 1950 17,900 1.600 19,500
the number of wells. Pumpage for municipal usage was :g gggg lggg ggg
obtained from individual towns or from records of the Texas 1962 60,200 1.900 62 100
Department of Water Resources. As shown in Table 4, the 1963 56.800 1.800 58,600
municipal use is small and usually less than 5 percent of the 1964 64,400 1,500 65,900
irrigation pumpage. There is no industrial pumpage at 1965 53,000 2,100 55,100
present. Very small amounts were used in the past for water- 1966 51,100 2,000 53,100
flooding purposes. 1967 51,600 1,900 53,500
1968 26,500 1,700 28,200
The amounts of annual pumpage for irrigation vary 1969 32,000 1,700 33,700
greatly. These variations are due primarily to large differ- 1970 41,900 1,900 43,800
ences in the timing and amounts of precipitation, but are due 13;; glg% :';gg ggggg
also to type of crop, cost of labor and power, and other 1973 24 000 1600 25 600
factors. Figure 29 shows the variation in monthly precipita- 1974 63.600 1,600 65.200
tion and amounts of electricity sold by B-K Electric Coopera- 1975 25,100 1,600 26,700
tive for irrigation during 1975, 1976, and 1977. 1976 39,100 1,700 40,800
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Figure 28. General Soil Map

Fluctuations of Water Levels

Early water levels in the Seymour were substantially lower
than current levels. Gordon (1913) based on work done in
1906 and 1907, reports:

In places in the upland area also the beds are destitute of water, many
wells extending through the gravels into the Permian beds called
“Birdseye” by the drillers. The localization of the water in the gravels
may be due to collection in basins in the unevenly eroded surface of
Permian.

In 1934, Bandy made a two-day investigation consisting
largely of interviews with local residents and reported in part
as follows:

Mr. Hudspeth, manager of the City Water Works of Rochester
connected with the Water plant for seven years, stated that the water
level [in] 1926 in the city well (sheet water in fine gravel) stood at 45
feet below the ground level. At this date it stands at 35 feet, 4 feet of
this rise having occurred during the last two years. Pumps and motors
had to be moved on this account. Mr. Hudspeth was raised 5 miles
west of Rochester. Twenty five years ago the water on his home place
was 70 to 75 feet below the surface, the water was hard and gip so
much that water was hauled for domestic uses. Now this same well
has water standing 45 feet from the ground level and the water is soft
and fresh. Laundry work is done without breaking the water. This is a
rise of 20 to 25 feet in twenty five years.



A. M. Allen, a resident of the vicinity for 33 years and a well digger in
his youth states that he dug a well on his father’s place in 1906. The
well was located in a canyon near the Brazos River and a well was
made at 16 feet. The water level gradually rose until 1918 when it
began to run over the top of the well which it still does. Please note
that 1917 and 1918 were the driest years of all history of the county
and this drouth affected all west Texas. A well dug on the B. E. Carr
place 8 miles west of Rochester was dug to a depth of 78 feet where
water was found that rose to a depth of 4 feet. The water was very
hard. Now the water stands 13 feet from the top and is very soft and
fresh. He dug a well in a canyon to a depth of 44 feet near Jud and
obtained water to a depth of less than 10 feet in the well. Water is now
running over the top of the well.

J. H. Wolf, a resident since 1906 stated that one well on his place one
mile west of Rochester stood 75 feet below the top and the water was
gip. Now the same well is soft and fresh, water standing at 47 feet
from the top. Another well was dug 108 feet finding gip water, this well
now has an abundance of soft water at 45 feet. Numerous others were
interviewed and their statements all tended to show the same thing:
that the rise of ground water in this area is no myth, but a fact, that the
rise has been about a foot per year with some little acceleration during
the last few years, and the water has changed from hard, gip and salt
water to soft, fresh water.
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Table 5. Results of Power Tests

Gallons Per
Type of Pumping Rate Unit of Power
Well Number Discharge* (gpm) (gal/kwh)

RS 21-27-804

RS 21-27-806 Open 289 2,173
RS 21-28-723 Open 102 1,545
RS 21-28-834 Open 273 2,647
RS 21-33-939 Open 609 1,934
RS 21-34-211 Open 80 988
RS 21-34-322 Sprinkler 152 1,707
UYL o s s
RS 21-34-533 Sprinkler 155 931
RS 21-34-622 Open 335 1,801
RS 21-34-920 Open 98 1,690
RS 21-34-929 Open 128 2,331
RS 21-35-130 Open 382 3,937
RS 21-35-318 Open 330 2,377
RS 21-35-342 Open 63 1,280
RS 21-35-547 Open 58 308
RS 21-35-548 Open 120 2,352
RS 21-35-720 Open 125 1113
LP 21-35-734 Sprinkler 330 955
RS 21-36-201 Open 276 2,642
RS 21-36-217

RS 21-36-231 Opon on8 200
RS 21-36-225 Open 258 3,690
RS 21-36-417 Open 360 2,254
RS 21-36-434 Open 30 1,323
RS 21-36-524 Open 178 2,918
LP 21-41-107 Open 514 3,274
LP 21-41-321 Sprinkler 215 622
LP21-41-328 Sprinkler 258 629
LP 21-41-401 Sprinkler 256 1,113
LP 21-41-416 Sprinkler 95 657
LP 21-41-608 Open 710 2,360
LP 21-41-625 Sprinkler 347 895
LP 21-41-910 Sprinkler 196 652
LP21-41-916 Sprinkler 134 672
LP 21-41-922 Sprinkler 104 452
LP21-42-229 Sprinkler 222 1,116
LP 21-42-245 Sprinkler 185 814
LP 21-42-250 Open 370 3,519
LP 21-42-313

LP 21-42-336 Open il .
LP 21-42-334 Open 242 3,142
LP 21-42-425 Sprinkler 280 1,328
LP 21-42-516 Sprinkler 242 938
LP 21-42-524 Sprinkler 769 3,387
LP 21-42-710 Sprinkler 167 428
LP 21-50-559 Sprinkler 67 593
LP 21-50-652

LP 21-50-653 Open 429 3,351
LP 21-50-654

*Open refers to row irrigation.



As a follow-up to the two-day investigation, Bandy and
others inventoried wells in northwestern Haskell County
about a month later. Their original notes contain numerous
reports of early water levels together with water-level
measurements taken in 1934. The exact location of the wells
could not be determined during the present investigation, but
the records indicate generally the water-level rises occurring
in the vicinity of O’'Brien and Rochester prior to 1934.

Figure 32 summarizes the data reported by Bandy's
survey. The records indicate large water-level rises prior to
the mid-1930's. Mainly, the cultivation of the land caused the
rising water levels. Prior to cultivation, the area was covered
with tall, thick native grasses. Cultivation increased the
recharge to the Seymour by decreasing the amount of water
lost formerly by evapotranspiration, especially during the
growing season of April through October when a large part
of the precipitation occurs. Other factors which contributed
to the increase in recharge were row-cropping which leaves
a large percentage of the sandy soils exposed and contour
farming. In more recent times, additional contributing factors
have included terracing which has been a common practice
in the area since the 1940's, land leveling, and deep
plowing. All of these activities, in conjunction with the
presence of sandy soils, have increased infiltration to the
ground-water reservoir.

Available records indicate that water levels in the Sey-
mour continued to rise during the 1940’s, but only slightly.
Since the 1950’s, water levels have fluctuated in response to
pumpage and precipitation cycles.

Average water levels for all Seymour observation wells
are summarized for Haskell and Knox Counties on Figure
33. The graphs indicate that beginning in the early 1950’s,
water levels declined substantially due to drought conditions
and the increase in irrigation withdrawals. The average
water level in Knox County has changed little during the last
10 years. Water levels in Haskell County have risen sub-
stantially over the same time period. The average rise has
been approximately 7 feet.

Tables 12 and 13 give past water-level measurements in
observation wells. Hydrographs for individual observation
wells at representative locations in the Seymour aquifer are
shown on Figures 34 and 35. The hydrographs indicate the
water-level fluctuations which have occurred in each area.
Water levels in the Goree, Munday, and Haskell areas have
changed little over the past 5 years. The largest water-level
rises in the past decade have been in the Rochester, Rule,
and O’Brien areas. The past 5- to 10-year period has been a
period of above average precipitation and slightly lower than
average ground-water pumpage.

Figure 36 shows the change in water levels from the
winter of 1956—1957 to the winter of 1976—-1977. Over this
20-year period, a net water-level decline occurred in most
wells located to the northeast of a line approximately mid-
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Figure 32. Reported Water-Level Rises in Seymour Aquifer

way between Knox City and Munday. Generally, substantial
water-level rises have occurred in those wells located to the
southwest of this line. Net water-level declines have aver-
aged approximately 4 feet in the Munday and Goree area
over the past 20 years. Water-level rises have averaged
4 to 10 feet over the same period in various areas between
Knox City and Haskell.

Areas marked by water-level rises outnumber areas
where water-level declines have occurred, and a significant
amount of water has been added to storage in the aquifer. It
is estimated that the volume of water in storage increased by
about 113,000 acre-feet from 1956 to 1976.

Availability of Water

For the 20-year period 1957-1976 inclusive, pumpage
from the Seymour totaled approximately 902,000 acre-feet,
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plus an additional small amount by domestic and livestock
wells. Water levels during the same period rose in the
southwestern part of the aquifer and declined in the north-
eastern part. On balance, it is estimated that storage in-
creased in the aquifer by about 113,000 acre-feet. Thus,
about 1,015,000 acre-feet was available for pumping over
the 20-year period without a change in storage in the aquifer.
This amount is equivalent to slightly more than 50,000 acre-
feet per year.

Precipitation was above average at Munday and Haskell
for the period 1957-1976 and accordingly, recharge to the
Seymour was also above average. The precipitation aver-
aged about 26.3 inches for the period, in comparison to a
long-term average of 24.5 inches. Proportionally, it is esti-
mated that an average of about 47,000 acre-feet per year is
available for pumping from the Seymour under average
precipitation conditions.

Quality of Water

All ground water contains dissolved minerals. The concen-
tration and type of constituents present depend on the
source of the water and the details of the surface and
subsurface environments through which the water has trav-
eled. The chemistry of ground water can be complex.

Essentially, all fresh ground water originates as precipita-
tion which is relatively free of dissolved minerals. When
precipitation strikes the ground, it comes in contact with
many different soluble materials. The types of soluble mate-
rials at the land surface and in the subsurface control the
amount of mineral matter incorporated by the water. Time
and temperature are important also in determining which
minerals are dissolved by water. In addition, the activities of
man, particularly waste disposal, can have important effects
on ground-water quality.

Dissolved minerals in water may be beneficial, undesir-
able, or even harmful. For this reason, it is important to know
the kinds and amounts of dissolved minerals present in a
ground-water supply, and how they effect the water’s use.

1975-1977 Sampling Program

To define the existing chemical content of water from the
Seymour aquifer, over 1,100 water samples were collected
from wells and springs during 1975-1977; most were col-
lected in 1976. Samples were obtained from all municipal
wells, from approximately one-third of the existing irrigation
wells, and from 247 domestic and stock wells. In selecting
wells for sampling, consideration was given to obtaining a
representative areal distribution. Also, efforts were made to
resample, if possible, all wells which had been sampled
previously in order to detect changes in chemical quality.
The results are included in Tables 14, 15, and 16.



About 200 samples were obtained for special constituents
or from special sources. The results of these analyses are
given in Tables 17 through 27.

Laboratories

The laboratory of the Texas Department of Health per-
formed all chemical analyses in accordance with Environ-
mental Protection Agency standards (U.S. Environmental
Protection Agency, 1974). Relatively complete chemical
analyses were made on approximately 70 percent of the
samples. The constituents determined included silica, cal-
cium, magnesium, sodium, bicarbonate, sulfate, chloride,
fluoride, nitrate, dissolved solids (calculated), total hardness,
specific conductance, and pH. Partial chemical analyses
were made on about 20 percent of the samples. Typically,
these analyses included specific conductance, chloride,
sulfate, nitrate, and fluoride determinations. Determinations
of special constituents including pesticides, oil and grease,
nitrite, nitrogen cycle, boron, iron, and potassium were made
also by the Texas Department of Health’'s laboratory in
Austin. Forty-one samples were submitted to the Bureau of

Economic Geology of the University of Texas for nitrogen
isotope determination. Techniques described by Kreitler
(1975) were used.

Sample Collection, Preservation, and Methodology

Irrigation wells and public supply wells were sampled as
close to the pump discharge manifold as possible. The wells
were sampled a few minutes after commencement of pump-
ing or soon after arrival if the wells were pumping already.
Usually, domestic and stock wells were sampled from pres-
sure tanks. Typically, specific conductance was measured in
the field repeatedly during pumping and prior to sampling to
determine if water quality variations occurred with pumping
time and to preclude sampling until uniform gquality was
obtained from the well. Only on rare occasions was there
any difference between specific conductance measure-
ments taken seconds after commencing pumping and those
taken later.

Early in the investigation, duplicate samples were ob-
tained from 27 wells distributed over the project area. One
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set of samples was refrigerated and delivered to the labora-
tory. The other set was not cooled. Results of complete
analyses on both sets indicated no significant difference in
the results of the two sets of samples. Because of these
findings and recommendations from the laboratory, all later
samples for complete or partial chemical analyses were
collected, kept at room temperature, and delivered to the
laboratory weekly. Sampling and preservation techniques
used for all samples are summarized in Table 6.

Special sampling was done to assist in interpreting the
results of past analyses and to learn of natural variations in
the formation. Samples were bailed from selected wells from
near the total depth of the well and from just below the static
water level using a Kemmerer bailer. The results of these
analyses are given in Table 19. The bailed samples indicate
little stratification of the water in the formation, except in
those wells affected by oil field brines.

For several wells, a series of consecutive samples was
obtained on start-up directly from open discharge. As shown
in Table 20, the results of the consecutive samples show no
significant variation in water quality after the first 10 to 20
seconds of pumping.

Previous Sampling Programs (1907-1974)

As a part of the current study, a careful search was made
for past chemical analyses of Seymour water. The files of
the Texas Department of Water Resources (and predeces-
sor agencies), the U.S. Geological Survey, the Texas Rail-
road Commission, and the Texas State Department of
Health yielded the most analyses. Accurate well locations for
over 1,100 previous chemical analyses were determined in
the field. These analyses are included in Tables 14, 15, and
16.

Figure 37 shows the distribution through time of the avail-
able chemical analyses on water samples collected since
1907. The earliest years for which more than a few chemical
analyses are available are 1936, 1944, and 1956. Only two
analyses are available before 1936, and only a few are
available in any of the years from 1937 to 1944 or from 1945
to 1956. Between 1960 and 1972, a large number of
analyses were made by the Texas Railroad Commission,
and most consisted of chloride determinations only.

Approximately 180 of the past analyses were made by the
U.S. Geological Survey, over 100 by the Texas Department
of Health, approximately 700 by the Texas Railroad Com-
mission, and approximately 160 by various private labora-
tories and Texas A&M University.

The methods of analysis used by the Texas Department of
Health and the U.S. Geological Survey are considered
approximately equal in precision and satisfactory for most
purposes. The precision of the analyses and the techniques
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used by the private laboratories and Texas A&M were not
investigated. The chloride analyses by Texas Railroad
Commission personnel were made using technigues that
are not as precise as the techniques used for those samples
analyzed by laboratories of the Texas Department of Health
or the U.S. Geological Survey. The Railroad Commission
analyses were made normally to detect large differences in
chloride concentration or particularly high values. They are
satisfactory for these purposes, but not for detailed com-
parisons with other chloride analyses. From a review of the
methods used by Railroad Commission personnel and from
studying the analyses, it appears that the results are accu-
rate generally within approximately 50 milligrams per liter
(mg/1) for chloride concentrations up to approximately 1,000

mg/l.
700
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Figure 37. Available Chemical Analyses

Chemical Content of Water

The water in the Seymour Formation is characterized by a
wide variability in quality. Large differences in chemical
quality occur in adjacent wells. Also, there is a large differ-
ence between those areas having the best quality and those
having the worst quality. The variance in water quality is due
to the wide range in geologic and hydrologic conditions in
the Seymour.

The sources, significance, and representative values of
selected chemical constituents and properties of Seymour
water are summarized in Table 7. Tables 14, 15, and 16 give
the results of all complete and partial analyses on wells and
springs. A series of water quality maps (Figures 38, 39, 40,
43, 44, and 45) summarize the dissolved solids, chloride,
sulfate, nitrate, fluoride, silica, bicarbonate, calcium, magne-
sium, and sodium content of water from wells tapping the
Seymour. The maps are based on the analyses of samples
collected during 1975- 1977. The maps include averages of
the data by small areas. The averages are calculated for
individual 2V2-minute quadrangles or for combinations of
22-minute quadrangles. The averages include all the ana-



Table 6. Water Sampling and Preservation

Type Method

Sample Sampled
Complete water analyses Pumped
Partial water analyses Pumped
Nitrogen cycle Pumped
Nitrogen isotope Pumped
Bailed Kemmerer bailer
Pesticides Pumped
Oil and grease Pumped
Oil field brine Storage tank valve
Consecutive from pumping wells Pumped
Formation extracts Filtered
Creeks Grab
Sewage effluent:
a) Nitrogen cycle Grab
b) Complete water analysis Grab

lyses available on samples obtained during 1975-1977,
except for those analyses showing the effects of nitrate
pollution from septic tanks or chloride pollution from oil field
brine. These analyses, if recognizable, were omitted in
averaging, so that the averages would better approximate
the typical, native mineral content of the Seymour water. To
identify polluted wells is not difficult except in parts of
quadrangles 21-50 and 21-51. In these quadrangles, all the
analyses were used in calculating the average data, even
though some of the analyses probably indicated pollution
from oil field brine.

The following sections of the report summarize the
occurrence and concentrations of the principal constituents
in Seymour water. The water quality maps portray the data
in a graphic manner. For the exact results of individual
analyses or for detailed studies of local areas, see Tables
14,15, and 16.

Dissolved Solids Content

Figure 38 summarizes the dissolved solids content of the
Seymour water based on the 1975-1977 analyses. The
dissolved solids content was not determined in the labora-
tory. It represents a calculated sum based on complete
analysis of each water sample. For those samples having
only partial analyses, the dissolved solids content, as shown
on Figure 38, was estimated based on correlation of specific
conductance with the calculated dissolved solids content of
complete analyses.

The dissolved solids content of water from individual wells
ranges from a low of 300 mg/l to over 3,000 mg/l. Most
values are between 400 and 1,000 mg/|l. Areas having the
lowest dissolved solids content are principally in the western
part of the area. They coincide with the significant recharge
areas having sandy soils as indicated on the soil map
(Figure 28).

Sample Fixing Cooled
Container Agent To 4°C
1-liter plastic None No
1-liter plastic None No
1-liter glass H2S0: Yes
1-liter glass None Yes
1-liter plastic None No
1-liter glass w/Teflon lid None No
1-liter glass H2504 Yes
1-liter plastic None No
1-liter glass None No
1-liter plastic None No
1-liter plastic None No
1-liter glass H2S04 Yes
1-liter plastic None No

Areas where the Seymour water contains higher dissolved
solids content are in the vicinity of Munday, in an area
extending northwest from Haskell, and in a small area west
of Knox City. Numerous values are between 1,500 and
3,000 mg/|. Other scattered localities exist where the dis-
solved solids content is in excess of 1,500 mg/I. They are
mostly outside the area of more significant recharge. Some
of the localities having higher mineralization are affected by
pollution from oil field brine, but most represent natural
occurrences of more mineralized water.

Chloride Content

The chloride content of water from the Seymour aquifer
varies within wide limits. Figure 39 summarizes the available
analyses for samples collected during 1975-1977. The
chloride content of water from individual wells ranges from
less than 10 mg/|, for a few wells north of Rule, to over 750
mg/|. For approximately 75 percent of the wells sampled,
the chloride content is less than 250 mg/l. The lowest
chloride values are in the same areas having the lowest
dissolved solids values. The highest values are in the vicinity
of Haskell, in several areas in the general vicinity of Munday,
and at a few scattered localities. Some of the higher chloride
values represent natural mineralization in the Seymour or
possibly the effect of Permian inflow. Others represent
pollution from oil field brine or septic tanks.

Sulfate Content

Sulfate content for individual wells ranges from less than
20 mg/| to over 1,000 mg/!| (Figure 40). About 75 percent of
the analyses indicate water containing less than 250 mg/|.
The regional sulfate distribution is similar to that of dissolved
solids and chloride. Some of the wells, exhibiting water with
sulfate contents in excess of 500 mg/|, are believed to draw
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from both the Seymour and underlying Permian deposits or
to be in areas where the Permian may be leaking into the
Seymour aquifer.

Chloride/Sulfate Ratio

Figure 41 shows the average ratio of chloride to sulfate
content by area. The average ratio is near 1 for large areas
of the Seymour, even though average chloride and sulfate
concentrations vary widely from areas of lower to areas of
higher mineralized water. The average chloride/sulfate ratio
tends to be significantly less than 1 in recharge areas where
overall mineralization is low and also in areas where
Permian formations are believed to contribute to the Sey-
mour. The average chloride/sulfate ratio is considerably
greater than 1 only in quadrangles 21-50 and 21-51.

The chloride/sulfate ratio is a useful indicator of pollution
from oil field brines because oil field brines have very high
chloride content relative to sulfate content. Consequently,
the mixture of even small quantities of oil field brine with
natural water results in a significant increase in the chloride/
sulfate ratio. For individual wells and springs showing effects
of pollution from oil field brines, the chloride/sulfate ratio
ranges from about 1.3 to over 35; values of 2 to 10 are
common.

The chloride/sulfate ratio is also an indicator of the
influence of Permian water. Chloride/sulfate ratios are low
for Permian waters which are high in sulfate content. Mixture
of such waters with Seymour water results in low chloride/
sulfate ratios. Individual wells believed to be drawing from
both the Permian and Seymour typically have chloride/sul-
fate ratios of less than 0.3 and higher chloride and sulfate
content than normal for a local area.

Nitrate Content

Nitrogen occurs in most natural waters predominantly as
nitrate. Sometimes nitrogen is present in water in other
forms including ammonia, nitrite, and organic nitrogen. To
check Seymour waters for the occurrence of nitrogen in
forms other than nitrate, 20 samples were collected for ni-
trogen cycle analyses. The results, shown in Table 24, indi-
cate that the nitrogen present is in the form of nitrate except
in some wells which exhibit small amounts of nitrite.

Nitrate and nitrite analyses were performed on most all of
the water samples collected during 1975-1977. Of 898 anal-
yses, 744, or 83 percent, had nitrite contents of 0.06 mg/| or
less. The results of the analyses showing more than 0.06
mg/| nitrite are listed in Table 25 together with nitrate re-
sults. Some nitrite values are as high as 15 mg/|, but most
are less than 1 mg/I. All wells showing values of more than
1 mg/| are irrigation wells or domestic or stock wells of
large diameter. No values larger than 0.06 mg/|l were re-
ported for any of the public supply wells.



Constituent
or
Property

Silica

Iron

Calcium
and
Magnesium

Sodium
and
Potassium

Bicarbonate

Sulfate

Chloride

Fluoride

Nitrate

Boron

Dissolved Solids

Total Hardness as CaCOs

Representative
Value

and Properties of Seymour Water

Source or Cause

18-35 mg/I

Typically < 0.2 mg/|

50-220 mg/|

10-110 mg/I

40-350 mg/I

3-10 mg/I

300-450 mg/I

35-500 mg/I

20-675 mg/|

0.3-2.4 mg/|

20-120 mg/!

Typically < 1.0 mg/I

440-2,000 mg/|

250-800 mg/I

Dissolved from most all rocks and soils, commonly less than 30 mg/l.
Dissolved from most all rocks and soils. May be derived also from

iron pipes, pumps, and other equipment.

Dissolved from most all soils and rocks, but especially from limestone,
dolomite, and gypsum. Calcium and magnesium are found in large
quantities in some brines. Magnesium is present in large quantities

in sea water.

Dissolved from most all rocks and soils. Found also in oil field

brines, sea water, industrial brines, and sewage.

Caused by action of carbon dioxide in water on carbonate rocks
such as limestone and dolomite.

Dissolved from rocks and soils containing gypsum, iron sulfides, and
other sulfur compounds. Present in some industrial wastes.

Dissolved from rocks and soils. Present in sewage and found in large
amounts in oil field brines, sea water, and industrial brines.

Dissolved in small to minute quantities from most rocks and soils.
Added to many waters by fluoridation of municipal supplies.

Derived from soil, fertilizers, sewage, and decaying organic matter.

A minor constituent of rocks and of natural waters.

Chiefly mineral constituents dissolved from rocks and soils.

In most waters, nearly all the hardness is due to calcium and
magnesium.
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Table 7. Representative Values, Sources, and Significance of Selected Chemical Constituents

Significance

Forms hard scale in pipes and boilers. Carries over in steam of high pressure boilers to
form deposits on blades of turbines. Inhibits deterioration of zeolite-type water softeners.

On exposure to air, oxidizes to reddish-brown precipitate. More than about 0.3 mg/I stains
laundry and utensils reddish-brown. Objectionable for food processing, textile processing,
beverages, ice manufacture, brewing, and other processes. Texas Department of Health
(1977) drinking water standards recommend that iron not exceed 0.3 mg/I. Larger quantities
cause unpleasant taste and favor growth of iron bacteria.

Cause most of the hardness and scale-forming properties of water; prevent formation of
soap lather (see Hardness). Waters low in calcium and magnesium desired in electroplating,
tanning, dyeing, and in textile manufacturing.

Large amounts, in combination with chloride, give a salty taste. Moderate quantities have
little effect on the usefulness of water for most purposes. High sodium content may limit
the use of water for irrigation.

Produces alkalinity. Bicarbonates of calcium and magnesium decompose in steam boilers
and hot water facilities to form scale and release corrosive carbon-dioxide gas. In
combination with calcium and magnesium, causes carbonate hardness.

In water containing calcium, forms hard scale in steam boilers. In large amounts in
combination with other ions, gives bitter taste to water. Texas Department of Health (1977)
drinking water standards recommend that the sulfate content not exceed 300 mg/I.

In large amounts in combination with sodium, gives salty taste to drinking water. In large
quantities, increases the corrosiveness of water. Texas Department of Health (1977)
drinking water standards recommend that chloride content not exceed 300 mg/I.

In drinking water, reduces the incidence of tooth decay when the water is consumed during
the period of enamel calcification. However, may cause mottling of the teeth depending

on the concentration of fluoride, the age of the child, amount of drinking water consumed,
and susceptibility of the individual (Maier, 1950). Texas Department of Health (1977)
drinking water standards set a maximum limit of 1.6 mg/I for Haskell and Knox Counties.

Concentration much greater than the local average may suggest pollution. Texas
Department of Health (1977) drinking water standards set a maximum limit of 45 mg/I.
Waters of high nitrate content have caused methemoglobinemia (a sometimes fatal disease
in infants) and therefore should not be used in infant feeding (Maxcy, 1950). Encourages
growth of algae and other organisms which produce undesirable tastes and odors.

Excessive amount will make water unsuitable for irrigation. Wilcox (1955) indicated that a
boron concentration of as much as 1.0 mg/| is permissible for irrigating sensitive crops;
as much as 2.0 mg/| for semitolerant crops; and as much as 3.0 mg/| for tolerant crops.
Crops sensitive to boron include most deciduous fruits and nut trees and navy beans;
semitolerant crops include most small grains, potatoes and some other vegetables, and
cotton; and tolerant crops include alfalfa, most root vegetables, and the date palm.

Texas Department of Health (1977) drinking water standards recommend that dissolved
solids not exceed 1,000 mg/I.

Consumes soap before a lather can form. Causes soap curd on bathtubs. Hard water
forms scale in boilers, water heaters, and pipes. Waters of hardness up to 60 mg/I are
considered soft; 61 to 120 mg/l, moderately hard; 121 to 180 mg/l, hard; more than
180 mg/l, very hard.



Table 7.

Constituent
or Representative
Property Value
Specific Conductance 700-2,900
mmhos/cm at 25°C
(mmhos/cm)
pH 7.1-8.0
(hydrogen ion concentration)
Percent Sodium 30-60 percent
SAR Typically < 10
(sodium adsorption ratio)
RSC Typically < 1.25 meqg/1

(residual sodium carbonate)

Note: Explanations modified from Klemt, et al (1976)

The measurable nitrite values are believed to result from
organic matter in the wells creating an environment condu-
cive to the reduction of nitrate in and near the well bore to
nitrite. Very low nitrite values are indicated for wells pro-
tected from surface contamination and runoff.

Figure 43 summarizes the nitrate content based on the
1975-1977 analyses. The nitrate content for individual wells
ranges from 8 mg/| to 935 mg/|. Most values are between
30 and 90 mg/I. The average nitrate content for 2z-minute
quadrangles is between 40 and 70 mg/l, generally. The
highest nitrate values, which occur mostly in parts of quad-
rangles 21-50 and 21-51, average between 111 and 154
mg/|.

and Properties of Seymour Water—Continued

Source of Cause

Representative Values, Sources, and Significance of Selected Chemical Constituents

Significance

Mineral content of the water.

Acids, acid-generating salts, and free carbon dioxide lower the pH.
Carbonates, bicarbonates, hydroxides, phosphates, silicates, and
borates raise the pH.

Sodium in water.

Sodium in water.

Sodium and carbonate or bicarbonate in water.

Indicates degree of mineralization. Specific conductance is a measure of the capacity of the

water to conduct an electric current. Varies with concentration and degree of ionization of

the constituents.

A pH of 7.0 indicates neutrality of a solution. Values higher than 7.0 denote increasing
alkalinity; values lower than 7.0 indicate increasing acidity. Generally, corrosiveness of
water increases with decreasing pH. However, excessively alkaline waters may also attack
metals.

A ratio (using equivalents per million) of the sodium ions to the total sodium, calcium, and

magnesium ions. A sodium percentage exceeding 50 percent is a possible indication of a
sodium hazard. Continued irrigation with this type of water may impair the tilth and
permeability of the soil.

A ratio for soil extracts and irrigation waters used to express the relative activity of sodium

ions in exchange reactions with soil (U.S. Salinity Laboratory Staff, 1954). Defined by the
following equation:

SAR =

Na*
s
2

where Na“, Ca' -, and Mg~ represent the concentrations in milliequivalents per liter (meg/l)
of the respective ions. Used in conjunction with specific conductance to evaluate waters
for irrigation purposes.

As calcium and magnesium precipitate as carbonates in the soil, the relative proportion of

sodium in the water is increased (Eaton, 1950). [Defined by the following equation:

RSC = (COs + HCOs7) — (Ca™* + Mg™)

where CO3~—, HCO3~, Ca'", and Mg~ represent the concentrations in milliequivalents per
liter (meg/1) of the respective ions.] Used to evaluate waters for irrigation purposes.

There are 23 widely-scattered domestic and stock wells
which show nitrate contents in excess of 150 mg/l. These
wells represent approximately 9 percent of the domestic and
stock wells sampled during this investigation. Of the 23
wells, nine wells have nitrate contents between 150 and 200
mg/|, eight between 200 and 300 mg/|, five between 300
and 400 mg/l, and one has 935 mg/l. It is believed that
all are affected by septic tank, barnyard, or similar wastes.

Only a few irrigation wells in the Haskell area in quadran-
gles 21-50 and 21-51 show nitrate contents in excess of
150 mg/l. The highest nitrate contents for irrigation wells,
outside of the Haskell area, range from approximately 90
mg/| to 130 mg/I.
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Nitrate values for wells furnishing municipal needs have
the following ranges:

Number Range in
of Nitrate Content

Wells (mg/1)
Aspermont 3 56-57
Benjamin 2 41-51
Goree 3 40-53
Haskell 11 71-148
Knox City 3 75-78
Munday 4 50-60
O'Brien 1 118
Rochester 1 63
Rule 4 40-73
Weinert 2 50-52
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Munday, Goree, Haskell, and Knox City will have alternate
water supplies available from Millers Creek Reservoir.

Nitrogen isotope values have been used by various work-
ers to determine the source of nitrate in natural water (Kohl
and others, 1971; Jones, 1973; and Kreitler, 1975 and 1978).
The value determined is del N15 which is a ratio of N15/N14
of a sample to the N15/N14 of a standard. Ground-water
samples from 37 Seymour wells were subjected to nitrogen
isotope analysis. Samples were obtained from 6 public sup-
ply wells, 16 irrigation wells, and 15 domestic wells. The
public supply and irrigation wells were scattered over the
Seymour aquifer and contained nitrate contents typical for
their areas. All domestic and stock wells sampled had high
nitrate contents, indicating pollution from domestic or animal
waste sources.

The results of the nitrogen isotope analyses are given in
Figure 42 and in Table 18. The del N15 values for irrigation
and public supply wells range from 2.6 to 11.4 and average
7.6. These values are within the range indicative of water
containing nitrate derived from cultivated soils. The del N15
values for the 15 domestic and stock wells range from 7.3 to
17.6 and average 10.9. This is within the range indicative of
water containing nitrate derived from domestic and animal
wastes.
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Fluoride Content

Figure 44 summarizes the fluoride content of the Seymour
water based on the 1975-1977 analyses. The fluoride con-
tent for individual wells ranges from 0.2 to more than 3.5
mg/l. Most values are between approximately 0.4 and 2.0
mg/|. Approximately 70 percent of the analyses indicate
water containing less than 1.6 mg/l. The lowest values are
typically in the Rule-Rochester area. Generally, the higher
values are at scattered locations or in quadrangles near the
edge of the aquifer including 21-29-4, 21-34-3, 21-34-6, 21-
36-3, and 21-51-7.

Other Constituents

The average silica, bicarbonate, calcium, magnesium,
and sodium contents of Seymour water are shown on Figure
45. The silica and bicarbonate values vary within reasonably
narrow limits. The other constituents vary considerably, but
lower values are typically in and near recharge areas.

Suitability of Water for Use
Standards for the chemical suitability of water depend on

the proposed use of the water. Irrigation, public supply, and
domestic purposes are the most important for the Seymour.
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Irrigation

The chemical quality of water is an important factor to be
considered in evaluating its usefulness for irrigation. Wheth-
er water can be used successfully for irrigation depends on
many factors including the total concentration of dissolved
salts and the concentrations and relative proportions of indi-
vidual constituents. Among other factors to be considered
are the nature and composition of the soil and subsoil,
amount of water used, methods of application, type of crop,
and climate.

Typically, the suitability of water for irrigation is evaluated
with respect to four factors (U.S. Salinity Laboratory Staff,
1954): the total concentration of soluble salts; the relative
proportion of sodium to calcium and magnesium; the amount
of boron (or other elements toxic to plants); and under some
conditions, the bicarbonate content as related to calcium and
magnesium content. These four conditions have been
termed, respectively: the salinity hazard, the sodium (alkali)
hazard, the boron hazard, and the bicarbonate ion hazard.

The salinity hazard is evaluated normally in terms of spe-
cific conductance. A widely used diagram for this purpose is
by the U.S. Salinity Laboratory (1954), reproduced as Fig-
ure 46. Specific conductance is plotted on one axis of the
graph and is used to rate the degree to which a particular
water may give rise to salinity problems. The specific con-
ductance of much of the Seymour water is between 750 and
2,000 mmhos/cm which is in the high salinity hazard por-
tion of the graph, even though the Seymour water is gen-
erally satisfactory for irrigation.

The Seymour water has been used for irrigation continu-
ously for many years, and no widespread salinity problems
have developed. The salinity hazard has been reduced,
most likely, due to the generally sandy, permeable, and well-
drained soils and the cultivation of crops which have a rela-
tively high salt tolerance.

The sodium adsorption ratio (SAR) is used to evaluate
the sodium (alkali) hazard. The sodium adsorption ratio for
water from the Seymour is typically less than 10. This in-
dicates normally that the water can be used for irrigation in
almost all soils with little danger.

The boron content of the Seymour water is typically less
than 1.0 mg/l. The water is considered good to excellent
according to the most widely used standards for rating the
suitability of irrigation water for various crops on the basis of
boron concentration (U. S. Salinity Laboratory Staff, 1954).

The bicarbonate ion hazard is evaluated by calculating the
residual sodium carbonate (RSC: Defined as twice the
amount of carbonate or bicarbonate a water would contain
after subtracting an amount equivalent to the calcium plus
the magnesium content.). Values for the Seymour water are
typically less than 1.25 meq/l which is considered a safe
level.
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Public Supply

Current standards of the Texas Department of Health
(1977) for the inorganic chemical suitability of drinking water
include the following limits:

Maximum Limits for Inorganic Constituents

Limit
Constituent (mg/1)
Arsenic 0.05
Barium 1.
Cadmium 0.010
Chromium 0.05
Lead 0.05
Mercury 0.002
Nitrate (as NO;) 45,
Selenium 0.01
Silver 0.05
Fluoride (based on an annual average maximum daily 1.6

air temperature between 70.7 and 79.2°F.)

Recommended Limits for Inorganic Constituents

Limit

Constituent (mg/1)
Chloride 300
Copper 1.0
Hydrogen sulfide 0.05
Iron 0.3
Manganese 0.05
Sulfate 300
Total dissolved solids 1,000
Zinc 5.0

In some areas and individual localities, the water from the
Seymour contains constituents in excess of the recommend-
ed limits. Those items which more commonly exceed the
limits include nitrate, fluoride, and, less commonly, dissolved
solids, sulfate, and chloride. Figures 38, 39, 40, 43, and 44
show the locations which both comply with and exceed the
recommended maximum limits for dissolved solids, chloride,
sulfate, nitrate, and fluoride content. Most samples for which
analyses of other limiting constituents are available meet the
recommended limits for public supply. However, no anal-
yses are available for the trace metals. From general ex-
perience in other areas, it is considered unlikely that trace
metals are present in the Seymour water in amounts ex-
ceeding the maximum limits.

GROUND WATER IN OTHER FORMATIONS

Some water occurs in the shallow Permian formations ad-
jacent and beneath the Seymour and in younger terrace and
alluvial deposits adjacent to the Seymour. The Permian oc-
currences are not important from a quantitative standpoint,
and the other units are not connected to the Seymour.

Younger Terrace and Alluvial Deposits

The younger terrace and alluvial deposits occur in the
floodplain and associated terraces along the Brazos River.
The limited areas of these deposits are shown on Figure 13.
The deposits occur at elevations lower than the Seymour
Formation according to comparisons of topographic maps
and the elevation of the base of the Seymour. They are not
connected to the Seymour or related to its hydrology.

The terrace and alluvial deposits are composed of sands,
gravels, silts, and clays. Their maximum thickness is esti-
mated to be approximately 40 feet. Moderate water supplies
are available locally, but only a few wells draw water from
the younger terrace or alluvial deposits. The pumping rate of
one irrigation well was measured at 220 gpm.
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The water in the terrace and alluvial deposits tends to be
much more mineralized than the Seymour water. Three
analyses range in chloride content from 740 mg/| to 2,560
mg/l, in sulfate content from 855 mg/l to 2,300 mg/I,
and in dissolved solids content from 2,691 mg/l to 5,562
mg/l.

Shallow Permian Rocks

Records for about 70 wells and 4 springs drawing from
Permian rocks were obtained during the present investiga-
tion. The wells range in depth from 20 to 90 feet, but are
mostly between 30 and 50 feet in depth. Slightly over half of
the wells are large-diameter dug wells; the rest are drilled
wells which have casings of 6 inches or less in diameter. The
wells are dispersed widely over the study area and are
evidence of the difficulty in obtaining satisfactory quality and
quantities of water from the Permian.

Over half of the Permian wells furnish water used only for
livestock purposes. The remaining wells are used for do-
mestic supply, even though most yield poor quality water not
used normally for drinking. Well yields are low, and only
small supplies are available from the Permian rocks.

In investigating the Permian water quality, previous chem-
ical quality data were obtained, and sampling of additional
wells was done for those areas located within approximately
5 miles of the edge of the Seymour aquifer. The data
obtained indicate a wide range in quality for Permian waters.
Very little of the water is fresh. Most is slightly to moderately
saline and normally contains moderate to large concentra-
tions of both sulfate and chloride.

Sulfate contents for 26 out of 43 analyses are in excess of
500 mg/! with 17 in excess of 1,000 mg/l. The sulfate con-
tent ranges up to 2,730 mg/l. The higher sulfate values are
more common for those Permian wells located in the west-
ern parts of the area for which Permian data were obtained.

The chloride contents of Permian samples range from less
than 100 to 3,760 mg/l. Approximately 25 percent of the
wells sampled have chloride contents in excess of 500 mg/|.

The shallow Permian rocks have very poor water-bearing
characteristics. Most of the rocks are shales which are es-
sentially impermeable. Even the thin sandstone, siltstone,
gypsum, and limestone zones have low permeabilities, and
little water moves through the Permian. Essentially, the Per-
mian is separate from the Seymour aquifer because of the
great difference in permeability.

Minor leakage from the Permian to the Seymour and from
the Seymour to the Permian probably occurs locally. The
amounts are unimportant quantitatively, but enough leakage
from the Permian to the Seymour may occur in some areas
to affect water quality. Principal areas where this may occur
are along the extreme southeastern border of the aquifer,



southeast of Munday, and in a few small areas located near
the boundary between the younger and older Seymour
deposits. The largest of these is located approximately 3
miles west of Knox City. The water quality in these areas
appears abnormally high in both sulfate and chloride con-
tent. The most likely source appears to be the Permian.

Rises in water levels in the Permian formations adjacent
to the Seymour aquifer over the last 10 to 20 years were
noted during this investigation. The rise in water levels has
been caused by the same factors which are responsible for
the rise in water levels in the Seymour, namely, above
normal precipitation and farming practices. In many localities
where water levels have risen sufficiently to cause salty
spots on the land surface, the soil is damaged and unpro-
ductive. The soil salinization is due to naturally saline water
in the Permian or evaporation from the water table which
causes a concentration of dissolved salts.

There have been numerous complaints reported regard-
ing salty land. All are on the Permian outcrop outside the
Seymour area. None were found or reported on the Sey-
mour. Typically, local residents blame oil field injection
operations for the problem. However, the hydrology, location
of the areas, and number of complaints preclude the oil field
activities being the cause of most of the complaints. The
salty land condition is a natural problem for which no eco-
nomic solution is available.

POLLUTION AND THE SEYMOUR AQUIFER

Introduction

The Seymour is the only source of fresh water throughout
the area of its occurrence. No alternative fresh supplies exist
from deeper formations, and essentially no surface water
supplies exist on the Seymour, except those which must be
piped in from long distances. A large number of users are
dependent on the Seymour water supply for municipal, irri-
gation, domestic, and stock purposes. Consequently, the
prevention of pollution and protection of this significant water
source are important to both present and future users.

This section of the report deals primarily with ground-
water pollution caused by mineralized water. Some informa-
tion is presented on pollution from hydrocarbons including
pesticides, but hydrocarbon pollution is of little significance
in the area. Information on biological pollution (bacteria and
viruses) is not included. Normally, these micro-organisms
are removed by adsorption and filtration and do not travel
great distances in sediments similar to the Seymour.

Susceptibility to Pollution

The Seymour aquifer is susceptible to pollution from both
surface and near surface sources. Its infiltration potential,
depth to the water table, thickness, geologic character, and
rate of natural ground-water movement are all factors which
render the aquifer susceptible to pollution. Infiltration poten-
tial is high due to the sandy character of the surface soils.
The aquifer is not protected by overlying impermeable
zones; consequently, pollutants can move from the surface
or near surface to the water table. Because of the shallow
water table, pollutants can reach the water table relatively
quickly, and little attenuation may occur. The generally thin
saturated thickness and absence of impermeable layers
within the aquifer results in essentially the entire aquifer
thickness being affected at a pollution site. The relatively
high rate of natural ground-water movement and the coarse-
grained character of the lower part of the formation result in
pollution plumes which spread relatively fast and far. How-
ever, when a pollution source to the aquifer ceases to exist,
these same characteristics become desirable. They cause
the remaining pollutants to be flushed from the aquifer more
quickly than if the sediments were finer-grained and the
ground-water movement slower.

Movement of Pollutants

The basic principles of ground-water flow govern the
movement of pollutants in the Seymour. When an undesir-
able fluid reaches the water table, ground-water pollution
begins. The fluid may have leaked from an unlined waste pit,
from a surface spill, or from other surface operations includ-
ing sewage treatment plants, landfills and dumps, feedlots,
or leaky storage tanks. Other sources of contamination dis-
charge pollutants directly to the subsurface. These include
septic tanks, leaky underground pipelines, defective injec-
tion wells, and improperly plugged holes.

Once a pollutant reaches the water table, local ground-
water movement becomes the primary determining factor of
the path the pollutant will take through the aquifer. When
pollutants enter natural ground-water systems, only minor
mixing normally occurs. Typically, a plume or track of pollut-
ed water is formed in the direction of ground-water flow.
Pollution plumes are elongate in the direction of ground-
water flow. Normally, they do not fan out from a source. The
dispersal across the direction of flow is quite small in pro-
portion to the distance of travel in the direction of flow. The
direction and rate of movement of the pollutants is governed
by the configuration and the slope of the water table
(hydraulic gradient) and the permeability of the materials
through which the pollutants move.
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Natural ground water is constantly moving from areas of
recharge to points of discharge. Pollutants contained in and
moving with normal ground-water flow have the same flow
pattern. In special cases, other factors can affect the flow
pattern. For example, hydrocarbons tend to float on the
water table, while brines tend to sink vertically under the in-
fluence of gravity, even though the direction of ground-water
flow is essentially horizontal. Also, where pumping from
wells changes water levels in an aquifer, the rate and
direction of ground-water travel is modified. The hydraulic
gradient near pumping wells is toward the wells, and flow
lines converge toward pumping wells. Consequently, pollu-
tants can be drawn toward and reach pumping wells.

Typically, ground-water contamination is discovered when
a pollutant reaches a pumping well. Because of the relative
slow movement of ground water, there can be a lag of years
or even decades between the time a pollutant enters an
aquifer such as the Seymour and when it arrives at a
pumping well or at a natural discharge point such as a
spring. Ground-water pollution may go undetected until a
pollution source has been active a relatively long time or until
considerable damage has been done. Discoveries of pollu-
tion caused by sources which no longer exist can continue
for years and even decades after the sources have been
inactive. Normally, it takes very long periods of time for an
aquifer to be flushed of a pollutant by natural flow.

Past Pollution Complaints

There have been many complaints related to water pollu-
tion in the area. As a part of the present study, a tabulation
was made of the number of complaints and the type of prob-
lems that have occurred in the past. Records of the Texas
Railroad Commission and the Texas Department of Water
Resources (including predecessor agencies) were checked.
Table 8 lists the complaints to these state agencies from
1951 through 1977 in two categories, those mentioning
some type of observed water problem and those objecting to
oil field activities or other industrial operations as a source of
pollution. Through the years, there has been an increase in
the number of both types of complaints. About half of the
complaints concern some type of water problem, primarily
salty well water. The other half of the complaints are related
to oil field activities.

Pollution Source Inventory
A detailed inventory was made of the more important

pollution sources, the potential causes of pollution, and the
methods of waste disposal on the Seymour. The inventory



included current sources and, to the extent possible, past
sources. The individual items inventoried are listed in Table
9 and mapped in Figures 48, 49, and 54. No detailed inven-
tories were made of those sources listed in Table 9 for which
the number of sources is not given. These items were not
inventoried because to do so was impossible, cost prohibi-
tive, or because initial evaluation indicated the source was
insignificant.

Table 9 lists those pollution sources which have affected
wells as indicated by water sampling. Also, the relative
impact of the various sources on the Seymour is given. By
far, the largest pollution impact on the aquifer has been from
the former disposal of oil field brine into unlined surface pits.
Moderate effects are indicated for brines leaking from im-
properly plugged and abandoned holes and from faulty
injection wells. Impact from septic tanks is considered
moderate, inasmuch as more than 9 percent of the domestic
wells sampled show effects of pollution from sources high in
nitrate content. All other sources are estimated to have a low
impact.

Sources of Pollution and Indicated Water
Quality Changes

Qil Fields

Many oil fields are present in the area, and oil activities are
significant to the economy of the area. Most of the oil fields
were discovered during the 1950's. Oil producers in the area
are primarily independent operators, although a few major
companies are represented. The 1976 production was
slightly less than 3 million barrels. The cumulative oil pro-
duction to January 1977 was about 131 million barrels. Pro-
duction depths range from about 1,600 feet for the shallow-
est production (Tannehill) to over 5,800 feet for the deepest
production (Strawn, Bend Conglomerate).

Figure 47 shows the locations of the oil fields on the Sey-
mour. It also shows the locations of dry and abandoned oil
tests, past or current producing oil wells, and past or current
locations used for injection or disposal of salt water. There is
a total of 2,446 locations shown, including 1,152 dry holes,
909 oil wells, and 385 injection or disposal wells.

Pollution from oil activities is due normally to either salt
water or hydrocarbons. The amount of contamination of
ground water by hydrocarbons is of almost no significance in
the area. Though the potential for pollution appears to be
large because of the large number of sources where crude
oil or refined products are stored or piped (Figure 48), only
three water wells in the area were reported to contain
hydrocarbons. Two of the wells could be sampled, and
results were negative.

Table 8. Number of Complaints to State Agencies
Related to Water Pollution In and Near Area of
Seymour Aquifer
Period
1951- 1956 1961- 1966— 1971-
Type of Complaint 1955 1960 1965 1970 1977 TOTAL

Water Problems:

Salt in water from well 3 7 10 7 11 38

Oil in water from well 3 3

Salty spot or seep at land surface 2 3 2 7

Nitrate in water from well 1 1
Oil Field Operations:

Disposal pit 2 4 2 1 9

Leaky well 1 5 8 12 26

Miscellaneous (mostly saltwater spills) 2 1 4 5 12
Other Industrial Operations: 1 1
TOTAL 4 11 22 25 35 97

In recent years, it has been a required practice to report
hydrocarbon spills greater than five barrels to the Texas
Railroad Commission. A summary of these reports is as
follows:

Number

of Spills Amount Lost
Year Reported (bbls)
1970 0 -
1971 9 224
1972 1 20
1973 9 416
1974 3 75
1975 ) 211
1976 2 108

Because the reports represent Haskell and Knox Counties in
their entirety, only a part of the spills reported would be
applicable to the Seymour. Some pollution due to spills or
leaks of hydrocarbons has occurred in the past and will
occur in the future, but the estimated impact on the aquifer is
very low.

Production of crude oil is accompanied by the production
of salt water. Improper disposal of produced brines can
result in significant pollution of fresh ground water. The
amount of the salt water produced is quite variable. It
reportedly ranges from less than 1 barrel of brine per barrel
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of oil to over 50 barrels of brine per barrel of oil for individual
leases. The ratio of produced water to oil probably averages
between 1 and 5 barrels of water per barrel of oil for
individual fields. The ratio increases typically with the age of
a field.

Chemical analyses of the oil field brines sampled during
this investigation are shown in Table 26. All the waters are
highly concentrated sodium chloride brines. Chloride con-
tents range from about 63,000 to 139,000 mg/|. Because of
these high chloride concentrations, even if only small quanti-
ties of brine are mixed with Seymour water, the resultant
mixture can be very high in chloride content.

Sources

Sources or potential sources of brine pollution from oil
field activities include unlined surface disposal pits, improp-
erly plugged abandoned oil tests, faulty injection wells and
oil wells, spills, and unplugged seismic and stratigraphic
holes.

Disposal Pits

Unlined surface pits were a common method of disposal
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of oil field brine in the earliest days of oil production on the
Seymour. The number of pits was large, but the time periods
of use and the amounts of disposed brine are largely un-
known. Several fields in Haskell County were covered by
restrictions issued by the Texas Railroad Commission in
July 1955 prohibiting the use of unlined disposal pits. Knox
County was subject to an order effective June 1966, and a
statewide order banning the use of unlined surface pits for
the disposal of brine was effective January 1969.

From a study of past aerial photographs (Table 32), 258
former locations of disposal pits were mapped during this
investigation. The locations are shown on Figure 49. The
locations are believed to include a few lined surface pits, but
most were unlined. During 1975-1977, 23 disposal pits were
found to exist in the area. Apparently none were being used
actively for the disposal of oil field brine; only two were lined.
Most were considered by operators to be “emergency” pits
used to collect fluids in the event of pipeline or tank battery
leaks or equipment failure. Several of the pits contained salt
water.

Those existing and former disposal pits which have re-
ceived large quantities of oil field brine are considered very
significant with respect to ground-water pollution of the Sey-
mour aquifer. The surface pits are considered to have the
largest pollution impact of any source on the aquifer be-
cause of the numerous pit locations, the large quantities of
brine which apparently were placed into some of the pits,
and also partly due to the number of water wells which show
the effects of oil field pollution.

Injection Wells and Abandoned Holes

Due to the ban on unlined surface pits, and because many
companies recognized originally the danger of ground-water
pollution due to surface pit disposal, the use of injection
wells has been common in the area. Three different types of
disposal or injection wells have been permitted by the Texas
Railroad Commission in the past. The three kinds are
referred to as annular, long string, and tubing and packer.
Annular disposal is the poorest type with respect to the
prevention of ground-water pollution. The tubing and packer
method is the best and currently is the only type allowed.
Annular disposal consists of injecting salt water into the
annulus (bradenhead) between the surface casing and the
production casing on operating or abandoned oil wells. Long
string injection is the injection of fluids down the production
casing of abandoned oil wells or injection wells. Tubing and
packer injection is done by injection through tubing and
packer set inside the production casing of abandoned oil
wells or specially constructed injection wells. The advantage
of tubing and packer injection is that by monitoring pressures
for the tubing, production casing, and surface casing, posi-
tive indications are obtained if the injected fluids are going
into zones other than the intended injection zone.

Table 9. Summary of Pollution Sources and Relative Impact on Seymour Aquifer

Number of Sites

For Which Water
Number Sampling Indicates
Sources (Actual and Potential) in Area Affected Well(s)
Industrial, Oil
Pipelines, Crude & Product See Figure 48 1 Reported
Petroleum Storage Facilities:
Existing® 44
Destroyed?® 10 1 Reported
Tank Batteries:
Existing* 248
Destroyed?® 152
Disposal Pits:
Existing® 23
Destroyed® 258 Numerous
Abandoned Qil Tests (dry holes) 1,152 14 Known
Injection Wells 385 7 Known
Oil Wells 909
Seismic Holes and Stratigraphic Holes —
Spills:
Brine 12 Few
Qil —
Industrial, Other
Former Slaughterhouse Disposal Pit 1 1 Known
Former Delinting Plant Disposal Pit 1
Fertilizer Storage 7
Aerial Spraying Service 6 1 Known
Rural Domestic
Septic Tanks and Cesspools — More than 9 percent
of domestic wells
Municipal
Sewage Effluent 5
Landfill or Dump 3
Agricultural
Crop Applicants:
Fertilizers =
Pesticides —
Return Flow —
Animal Wastes:
Abandoned Feedlot 1
Bamyards —
Miscellaneous
Evapotranspiration See Figure 30

'1—High 2—Moderate 3—Low

2Including gas stations and bulk stations present in 1975-1977

*Not present in 1975-1977

“Present in 1975-1977

*Including lined and unlined brine disposal pits and emergency pits present in 1975-1977

¢Including abandoned and destroyed, lined and unlined, brine disposal pits and emergency pits not present in 1975-1977

Estimated
Relative
Impact on

Aquifer’

w w WWwMNN =N w

Wwww



To generally appraise the time periods and amount of dis-
posal that may have occurred by the various types of injec-
tion in the past, a tabulation of Texas Railroad Commission
injection permits was made. Figure 50 shows the number of
permits and the time period during which the various types of
permits were issued. Frequently, permits covered more than
one well and, consequently, the total number of permits is
smaller than the total number of injection wells shown in
Table 9. The overall permit history indicates a gradual
decreasing potential for ground-water pollution due to injec-
tion activities.

Even with properly designed and constructed injection
wells, brine disposal is not without real or potential problems
with respect to ground-water poliution. Most of the problems
result from the use of pressure for injection and the nature
and amount of earlier exploration, especially the inadequate
plugging of abandoned oil tests, oil wells, and injection wells.
There are 1,152 recorded abandoned, dry holes in the area.
Oil wells and wells used for injection purposes total approx-
imately 1,300. In the absence of proper plugging or con-
struction, more than 2,400 sites exist where vertical path-
ways can occur between the deeper subsurface formations
and the Seymour aquifer.

Based primarily on investigations of saltwater pollution
complaints by Texas Railroad Commission personnel, there
are about 21 known occurrences where either improperly
plugged dry holes or injection wells were the source of pol-
lution of water wells in the area. In 14 cases, the source of

- the pollution appeared to be improperly plugged abandoned
holes and in seven cases, faulty injection wells were be-
lieved to be the cause. Essentially then, approximately 1
percent of the abandoned oil tests and 2 percent of the
injection wells are indicated to have caused ground-water
pollution. Undoubtedly, additional instances are yet to be
discovered. Probably, the actual percentages which have
caused pollution are a few times larger than is indicated
presently. Improperly plugged and faulty wells are con-
sidered to have a moderate pollution impact on the aquifer,
but are believed to be less significant than the former use of
unlined surface pits.

Other Sources

Improperly plugged seismic holes, stratigraphic holes, and
improper surface casing in oil wells can be responsible
under some conditions for ground-water pollution. Formation
pressure in shallow Permian strata in excess of Seymour
pressure is required, as well as a connection between these
zones. No cases of pollution due to such sources were found
during this study. These sources are not considered partic-
ularly important in regard to the Seymour aquifer.

EXPLANATION

\— 0il or gas pipeline

Existing tank battery (present in I975-1977)

Abandoned or destroyed tank battery (not present in
1975 -1977)

Other existing petroleum storage facility (gas stations
and bulk stations present in 1975-1977)

Abandoned or destroyed gas station (not present
in 1975-1977)
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Existing disposal pit (including lined and unlined brine
disposal pits and emergency pits present in 975 -
1977)

Former disposal pit (including abandoned and
destroyed, lined and unlined brine disposal pits and
emergency pits not present in 1975-1977)

Leaky well (including dry holes, oil wells, and injection
wells which reportedly leaked brine)

Brine spill (including spills reported to be larger than
a few tens of barrels)

Figure 49. Locations of Disposal Pits, Leaky Wells, and Brine Spills

Production and Disposal of Produced Brine

Few records are available on the amounts of brine pro-
duced and methods of disposal except from inventories con-
ducted by the Texas Railroad Commission for 1956, 1961,
and 1967. Data from these inventories for the oil fields on the
Seymour are given in Table 33. The table indicates the
discovery date of the field and the date of the first injection
well permit according to permit files. Presumably, surface
pits may have been used between the time of discovery of
the field and the time of the first permitted injection well. The
table also shows the total cumulative oil production to Jan-
uary 1977. This information is useful in estimating the total
amount of brine that may have been produced by the field.
Typically, those fields producing the smallest amount of oil
produced the smallest amount of brine.

Total reported brine production and disposal methods for
all fields partly or entirely on the Seymour are as follows:

Disposal Reported Brine Production
Method (bbls/day)
1956 1961 1967
Pits 1,033 209 0
Injection 7,749 15,206 16,259
Trucked 329 0 1,003
Miscellaneous 0 135 0
Total 9,111 15,550 17,262
Number of
o HASKELL COUNTY e
Annular Injection
0 - L SE B | | RN i SR | L |

Long S:tring Inje'ciion

20
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Potential pollution sources are listed by field in Table 33.
The table also shows by field the estimated impact on the
Seymour of all brine disposal activities. The ratings are
based on the apparent or reported amounts of brine dis-
posed of into pits and the number of leaky wells and spills.

Though Table 33 reflects general conditions, some of the
information shown is partly inaccurate because of the rec-
ords on which it is based. For example, for some of the
fields, the first injection well permit date is later in time than
the reported use of injection wells according to the 1956
inventory. Such inconsistencies are due to either inaccurate
reporting or incomplete records.

Recognition of Oil Field Brine Pollution

Several criteria are useful in recognizing oil field brine
pollution in water samples from the Seymour aquifer. When
oil field brines are mixed with the native Seymour water, the
chloride content of the water increases. The sodium content
increases also, as.it is the largest other single constituent in
oil field brine. However, the concentrations of calcium, mag-
nesium, and sodium are subject to modification by base-
exchange reactions with Seymour sediments. When such
reactions occur, calcium and magnesium are substituted for
part of the sodium. This results in polluted water containing
abnormally higher amounts of calcium and magnesium in
relation to sodium than would be predicted based on straight
mixing of Seymour water with oil field brine. For this reason,
calcium, magnesium, and sodium normally are secondarily
used as indicators of oil field brine pollution, and the chloride
increase is considered to be the primary indicator.

The ratio of chloride to sulfate content is also an important
indicator. It is useful in separating wells affected by oil field
brine poliution from those affected by other highly mineral-
ized waters. The chloride/sulfate ratio will be higher in
Seymour water affected by oil field brines. Qil field brines are
extremely high in chloride content and are not high in sulfate
content. Thus, mixtures show an increase in chloride content
which is not accompanied by a proportional increase in sul-
fate content. This indicates oil field brine pollution. Con-
versely, naturally poor quality Seymour water having high
chloride content is normally also high in sulfate content. Typ-
ically, the chloride/sulfate ratio will vary only within reason-
ably narrow limits within a local area, even though chloride
concentrations may vary considerably. Thus, high chloride
content and a normal chloride/sulfate ratio for an area is in-
dicative of naturally poor quality water and not oil field brine
pollution.

Because of the large natural variation in amounts of chlo-
ride in Seymour water, chloride content alone cannot be
used indiscriminately as an indicator of oil field brine pollu-
tion. The most common and widely recognized criteria for
the recognition of brine pollution is the use of chloride
content and chloride/sulfate ratios in conjunction with care-
ful comparisons of analyses from nearby wells.

Locations Affected

Figure 51 shows the locations of water wells which have
shown the effects of chloride pollution. The wells have had
abnormally high chloride contents as well as abnormally
high chiloride/sulfate ratios. There are 152 separate loca-
tions shown on Figure 51 having atypical chloride contents.
Nearly all of these wells are believed to be affected by brine
pollution, although a few appear to be affected by septic tank
pollution and a few probably have improved substantially in
water quality since last sampled. Most are down gradient
from oil fields with known or potential pollution sources and
are about the proper distance from such sources consider-
ing normal ground-water movement rates.

In addition to the locations shown on Figure 51, there is a
reasonably large but undetermined number of wells in the
Haskell area and immediately to the northwest of Haskell,
which are believed to have been affected by oil field brine
pollution. The native water quality in the Seymour aquifer
northwest of Haskell is considerably poorer than in most
other areas. A determination of which wells are affected by
oil field brine poliution and which have naturally mineralized
water is more difficult in this area with the number of
available analyses, especially to the same degree of cer-
tainty that is possible in other areas of the Seymour.
Consequently, locations of affected wells are not shown east
of a line on Figure 51 in quadrangle 21-50.

Undoubtedly, there are additional locations other than
those shown on Figure 51 where the Seymour aquifer has
been affected by oil field brine pollution. It is estimated that
about 30 to 50 more locations could be found by sampling a
large number of additional Seymour wells. Also, it is certain
that additional pollution plumes exist which have yet to reach
wells. More detailed investigations, including sampling of
available wells and test drilling, will be required to more
thoroughly define the present extent of oil field brine pollu-
tion.

Severity and Historical Trends

The general severity of the pollution is indicated partly by
the chloride content of water from wells shown on Figure 51
as having atypical chloride contents. The following list shows
this information:

Chloride
Interval Number of
(mg/1) Wells
0 - 250 42
251 - 500 51
501 - 1,000 37
1,001 - 1,500 6
1,501 - 2,000 2
2,001 - 2,500 1
2,501 - 5,000 5
5,001 - 10,000 3
10,001 - 68,500 5
Total 152
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About 43 percent of the wells have chloride contents less
than 500 mg/l. About 14 percent have chloride contents
between 2,500 and 68,500 mg/|. These values are common
for areas experiencing pollution from oil field brine. The wells
which are highly polluted are more directly in the path of
movement from a source. The large number of wells which
are affected only moderately either are affected by low vol-
ume chloride sources, or are on the edge of pollution
plumes, or are in locations through which the main pollution
plumes have already passed. This last reason appears to be
the case at a reasonably large number of the locations, as
chloride contents have been monitored at some locations
and are lower at present than in the past.

Figure 52 shows typical results of monitoring the chloride
content in wells affected by oil field brine pollution. Some
show increasing pollution (higher chloride levels) during the
earlier periods of record. Most show decreasing amounts of
pollution during later periods, indicating the pollution source
was not active for long periods of time and that the main pol-
lution plume moved down gradient from the affected well.

Figure 53 shows data on the city of Rochester well LP 21-
42-401. Water from this well had low chloride and sulfate
contents in 1944 prior to any oil activities in the area. The
chloride content was slightly below 50 mg/I. Prior to 1963,
the well became moderately affected by a source high in
chloride content and low in sulfate content. The chloride in-
creased to over 300 mg/l in 1964. It has since declined to
about 150 mg/I, but is still about three times higher than
originally. The sulfate content throughout the period of
record shows little change. No detailed studies have been
made in the Rochester area, and the exact source of the
pollution is unknown.

The results of chloride monitoring confirm two important
aspects of brine pollution for the Seymour. First, individual
sources have tended to exist for only a few to several years
as opposed to much longer periods of time. Thus, because
the average rate of natural ground-water movement in the
Seymour is as fast as it is, pollution plumes from short-lived
sources tend to move to and past nearby wells in relatively
short periods of time. Secondly, the character of the forma-
tion and rate of ground-water flow tends to allow the pollution
to clear at most sites after several years. Thus, the pollution
tends to be more temporary than is normally the case in
many other ground-water formations.

Other Industrial Activities

Other industrial activities in the area which have been
sources of pollution include two locations used formerly to
dispose of waste products (Figure 54). One was a cotton
seed delinting plant in which sulfuric acid waste was placed
in an unlined pit. Presently, no wells are known to be
affected by the waste disposal in the delinting plant pit. The
other location was an area (probably a pit) used reportedly
for the disposal of slaughterhouse wastes. Water from one
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well (LP 21-41-409) near the slaughterhouse disposal area
has a nitrate content in excess of 900 mg/l. Only this one
well is known to be affected by this source; the extent of the
pollution is unknown.

There are seven fertilizer storage localities on the Sey-
mour aquifer, but none appear to be sources of pollution.
The potential exists, however, if large quantities of fertilizer
are spilled on the surface, and infiltration carries dissolved
constituents to the Seymour.

The six aerial spraying service facilities in the area are
potential contributors to ground-water pollution, mostly from
spills, handling and washing practices, and storage facilities.
Results of sampling wells at the facilities are presented in
the discussion of pesticides.

Septic Tanks and Cesspools

Effluent discharged from septic tank systems and cess-
pools can increase the concentration of minerals in ground
water. Figure 55 shows a diagram of a typical septic tank
and soil absorption system. Table 10 shows the normal
range of mineral increases in domestic sewage.
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Table 10. Normal Range of Mineral Increase in
Domestic Sewage

(Feth, 1966)

Constituent Range (mg/I)
Dissolved solids 100 - 300
Boron (B) 01 - 04
Sodium (Na) 40 - 70
Potassium (K) 7 - 15
Magnesium (Mg) 3 - 6
Calcium (Ca) 6 - 16
Nitrate (NO,) 85 - 180
Sulfate (SO,) 15 - 30
Chiloride (Cl) 20 - 50
Alkalinity (as CaCO,) 100 - 150

Nitrate is the principal pollutant found in ground water
affected by septic tank discharge, although common salts
can become objectionably high if recirculation via a domestic
well is occurring. It is common to have some base-exchange
reactions and phosphate depletion occurring to septic tank
discharge prior to its reaching the water table. However,
other common constituents such as chlorides, nitrates, sul-
fates, and bicarbonates are not removed from the water and
can move downward to the Seymour aquifer.

The use of septic tanks and cesspools occurs at many
widely scattered rural locations and also in unsewered areas
in towns in the area. All the rural population and an esti-
mated percentage ranging from 5 to 25 percent of the
population of individual towns use septic tanks or cesspools,
largely septic tanks.

Figure 51 shows those wells which have a high nitrate
content in relation to surrounding ground-water quality.
Nearly all are domestic wells. Approximately 9 percent of the
domestic wells sampled during 1975-1977 had nitrate
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values above 150 mg/|. This is due principally to septic tank
pollution. Wells which have nitrate content above 150 mg/I
are as follows:

Nitrate Content

_Well humber —(mo/)
RS 21-27-813 306
RS 21-27-938 155
RS 21-27-939 180
RS 21-28-409 172
RS 21-28-711 230
RS 21-29-408 163
LP 21-33-916 183
RS 21-34-513 154
RS 21-34-515 258
LP 21-34-947 386
RS 21-35-803 314
RS 21-36-401 183
RS 21-36-404 158
LP 21-41-202 222
LP 21-41-315 158
LP 21-42-106 273
LP 21-42-305 270
LP 21-42-409 935
LP 21-43-202 303
LP 21-43-203 199
LP 21-50-108 254
LP 21-50-202 165
LP 21-50-206 200
LP 21-50-304 174
LP 21-50-516 331
LP 21-51-412 178
LP 21-51-726 316
LP 21-51-739 281

The overall effect on the Seymour aquifer of septic tank
discharge has been small. Locally, the effects are important
at a significant number of locations, but only at locations
down gradient and reasonably close to a source. Prior to the
existence of municipal sewer systems, there was a larger
population using septic tanks and cesspools. Certainly some
of the nitrate content of Seymour water down gradient from
towns is due to past septic tank discharge, but calculations
indicate the amounts are low and not discernible in the

chemical quality data.
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Sewage Treatment Plant Discharge

Five towns in the area discharge effluent on the Seymour
Formation from sewage treatment plants. Munday, Roch-
ester, and Haskell have oxidation ponds on the Seymour.
However, the Haskell plant is located on the extreme edge of
the aquifer and has little effect on the Seymour. Knox City
and O'Brien discharge to surface drainage and to a surface
depression, respectively. Goree and Rule have treatment
plants, but they are located off the outcrop of the Seymour.

The discharge from the plants is disposed of by evapora-
tion and seepage to the Seymour. Some is used for irrigation
of farmland adjacent to the Munday, Rochester, and Haskell
plants.

The chemical quality of the sewage effluent sampled
during the present investigation is shown in Table 22. The
analyses indicate a small mineral pickup when compared
with the respective municipal water supplies. Also, as water
moves through the various oxidation ponds at the Munday
and Rochester plants, a general increase in mineralization
occurs due to evaporation. Also, the analyses show that
nitrogen removal is essentially complete in the ponds. The
removal is due to algae and other plants in the oxidation
ponds.

From a pollution standpoint, the sewage effluent areas are
considered to have a low impact on the aquifer. The
analyses show that the mineral content of the sewage
effluent is not very concentrated in comparison to native
ground water. Also, the volumes of effluent are small, partic-
ularly in comparison to the likely ground-water underflow
beneath the effluent discharge areas. Comparative calcula-
tions of the amounts of ground-water flow beneath the
discharge areas and of the maximum leakage rates indicate
that only very small increases in mineralization of ground
water are likely beneath the effluent seepage areas. More-
over, sampling of those wells in the vicinity of the treatment
plants shows natural water quality variations in the Seymour
are relatively large, essentially large enough to mask effects
of the sewage plant discharge.

Landfills and Dumps

Landfills and dumps are sometimes sources of significant
ground-water pollution because of leachate production
which occurs when sufficient water from precipitation or
surface drainage infiltrates and dissolves decomposition
products. Normally, leachate from municipal landfills con-
tains high concentrations of total dissolved solids, calcium,
magnesium, chloride, iron, and nitrate. The amount of
precipitation, surface-water runoff, and especially solid
waste are important factors in determining leachate produc-
tion from landfills and dumps.
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Two landfills and a dump are located on the Seymour For-
mation. All receive small amounts of solid waste. They are:

Town Location Type Date Started
Rochester 6 miles NW Trench Landfill 1940's
O'Brien 1 mile N Trench Landfill 1970
Knox City 1 mile NW Dump Old

Landfills for other towns in the area are located off the Sey-
mour Formation.

The facilities are considered to have a low to negligible
impact on the Seymour aquifer. The rate of natural ground-
water flow beneath the solid waste disposal operations is
likely to be large in relation to the amount and quality of
leachate produced. Most probably, pollutants reaching the
ground water from these facilities are diluted substantially by
underflow. Even so, it is probably important to minimize infil-
tration at the sites and not to dispose of highly toxic wastes.

Agricultural Operations

The pollution of ground water can occur from a number of
activities associated with agriculture. Agricultural chemicals
which pose the largest threats are fertilizers and pesticides.

Fertilizers

Large quantities of fertilizers were not used on the Sey-
mour Formation until the 1950’s. Application rates of fertil-
izers have increased over the years. At present and in the
past, more fertilizer has been used on irrigated farmland
than on non-irrigated farmland. Current application rates for
the major crops in terms of pounds of actual nitrogen per
acre are about 30 to 50 pounds per acre for wheat and
cotton and 80 to 120 pounds per acre for grain sorghum.
Rates for coastal Bermuda grass and potatoes range from
150 to 400 pounds per acre, but the total acreage of these
crops is only a few thousand acres.

Chemical analyses of water samples from areas of highest
fertilizer applications (potatoes and Bermuda grass) do not
show concentrations of nitrate indicating pollution from over-
fertilization. Also, analyses for public supply wells, having
periods of record ranging up to approximately 25 years, do
not show any long-term increases in nitrate content attribut-
able to overfertilization.

The 1936 chemical quality data for Knox County lacks
nitrate determinations (Figure 37). Consequently, very few
chemical analyses are available with nitrate determinations
prior to 1944, and later data for comparisons of nitrate con-
tent are limited. Comparisons between chemical analyses of
samples taken in 1944 from a few wells with those taken in



1975-1977 from the same wells indicate no significant
changes in nitrate values. Chemical analyses of samples
taken in 1956 and again in 1975-1977 from the same 16
wells are available. The wells are distributed over the forma-
tion and consist of seven irrigation and nine public supply
wells. The nitrate concentration in 12 of the wells was higher
in 1975-1977 than it was in 1956. Increases range from 8 to
59 mg/1 and average 18 mg/l. The average nitrate content
for all 16 wells in 1956 was 54 mg/| and in 1975-1977 was
64 mg/l, an average change of 10 mg/| in about 20 years.
The analyses indicate that overly large increases in nitrate
content are not occurring. The data are considered incon-
clusive as to whether small increases are occurring. This is
because the number of wells for which past comparative
analyses are available is limited. Also, there are contributing
factors which make it difficult to evaluate the long-term effect
from fertilizers with available data. These mostly include the
precision of analyses and the types and locations of wells for
which data are available.

Wendt, et al (1976), based upon studies of test plots using
various types of irrigation and methods of applying fertilizer,
concluded that current fertilization practices are not causing
major increases in the nitrate level in the Seymour. Kreitler
(1978) has interpreted differences in nitrogen isotope values
for the Seymour aquifer and for unfertilized cultivated areas
in Runnels County, Texas, as indicating some contribution to
the Seymour’s nitrate content from fertilizers. However, a
quantitative indication of percent contributed from fertilizer
as opposed to natural soil nitrate from cultivation could not
be made.

It appears a careful monitoring program will be necessary
to evaluate long-term quality changes due to fertilization.

Return Flow

Contamination of ground water often results from return
flow which is irrigation water that finds its way back into the
aquifer. Dissolved minerals in water can undergo significant
changes in concentration and composition as a result of
irrigation operations.

Past chemical analyses were analyzed to determine if
they indicate any large overall increases in concentrations of
minerals in the Seymour water due to irrigation return flow.
The available analyses indicate no large changes, but the
numbers of past comparative analyses are too few to
determine the occurrence of small changes. Present indica-
tions are that return flows are a minor part of the hydrologic
system, quantitatively. Significant changes in mineralization
of Seymour water from return flows are unlikely, except over
many decades. A careful, long-term monitoring program will
be required to determine effects on water quality from ir-
rigation return flow.

Pesticides

Pesticide contamination of ground water from agricultural
use is far less common than nitrate pollution. Pesticides are
applied usually in very limited quantities and only a few times
a year. Probably, the danger of pollution is more from spills,
handling practices, and storage facilities than from land
application.

Eleven water samples from wells were obtained for anal-
ysis of pesticides (Table 23). Wells sampled included those
at all the flying services which apply pesticides commercially
and a few miscellaneous wells. All sample results showed
amounts less than or near detectable limits, except for one
sample obtained from a well located at an aerial spraying
service. The well sample (RS 21-34-532) showed 6.7 micro-
grams per liter of toxaphene which, although low, surpasses
drinking water standards which specify a maximum level of
5.0 micrograms per liter. The occurrence of toxaphene in the
well water indicates pollution from a close source, perhaps
surface spills or washing of tanks and containers.

Animal Wastes

Nitrate pollution of the Seymour aquifer from feedlots and
barnyards is considered unimportant. Reportedly, only one
feedlot has been located in the area. It is currently aban-
doned. The number of barnyards and animals involved is
small. The nitrate content at some localities probably is
partly due to animal waste from present or past barnyards;
however, there are no indications that the amounts are very
significant to the aquifer.

Evapotranspiration in Areas of Natural Discharge

Evapotranspiration can cause concentration of minerals in
ground water. This appears to occur only in a few areas of
natural discharge mostly along and near the edges of the
Seymour aquifer. These localities, however, are not very
important to the water quality in the Seymour as the more
mineralized water soon discharges from the aquifer by
seeps and springs. Areas of evapotranspiration, which are
away from the edge of the aquifer, show no recognizable
effects on water quality. Accordingly, evapotranspiration is
not considered an important water quality determinant.

Future Extent and Significance of Pollution

It is estimated that about 2 percent of the water in the
Seymour aquifer is affected presently by pollution. The pol-
lution is due principally to past pollution sources and activi-
ties and not to current practices. It is estimated that the
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relative importance of the various sources is approximately
as follows:

Estimated Percent

Type of of

Source Pollution  Existing Pollution
Qil Field Disposal Pits Brine 75
Injection Wells and Unplugged Holes Brine 20
Septic Tanks Nitrate 4
All Others Various 1

The portions of the aquifer affected by pollution will increase
in the future due to the natural movement of ground water
and to spreading effects caused by pumping wells. However,
the portions of the aquifer affected by significant pollution
will not become extremely large in the future. Significant
pollution problems mostly will be confined to individual prop-
erties as opposed to large areas of the aquifer.

Existing pollution plumes from past and current pollution
sources will continue to move in the direction of ground-
water movement as depicted generally on Figure 31. Move-
ment rates will be governed by local hydraulic gradients and
permeabilities. Additional wells further from the original
sources will be affected eventually. As each plume moves
farther from its source, more lateral dispersion will occur.
Intermittent pumping of irrigation wells will hasten the lateral
dispersion. Very gradually, concentrations of pollutants will
decrease.

Pollution plumes consisting of waters having only moder-
ately higher concentrations than natural Seymour waters will
tend to loose their identity before they travel long distances.
This is the case for most septic tank pollution. However,
plumes consisting of large quantities of highly concentrated
pollutants can move long distances with little significant
change in pollutant concentration. Accordingly, additional
brine pollution will occur in the future at locations increasing-
ly farther from original sources.

Some pollution plumes, mostly originating from past oil
field activities, are presently relatively near and moving to-
ward the edge of the aquifer. At such locations, the pollution
will be discharged from the formation within a relatively short
time and present no further threat to wells in the aquifer.
However, other significant pollution plumes are located such
that long to very long time periods will be required for the
pollutants to either move to natural discharge points or be
dispersed naturally and by pumping from wells.

To generally depict the minimum time required for the
natural flushing of the aquifer from various locations, cal-
culations have been made of travel times from various points
in the aquifer to the edge of the aquifer. The calculations
are based on an average hydraulic gradient (7.6 feet per
mile) and permeability (4,200 gpd/ft?), and a porosity of
30 percent. This results in a movement rate of 983 feet



per year. Based on this rate, representative minimum travel
times are shown on Figure 56 for several locations. The
travel times to the edge of the aquifer from locations nearer
the edge of the aquifer range up to about 20 years, whereas
those from other areas range up to 140 years. Figure 56 is
indicative generally of the minimum travel times from various
points in the aquifer to areas of natural discharge assuming
no pumping from wells. The effects of pumping will lengthen
the time period required for the pollution to move to the edge
of the aquifer. For short paths, the effects may be small. For
the longest paths, the effects will be large, so large that some
pollution plumes will be dispersed, diluted, and pumped from
the aquifer before ever reaching the edge of the aquifer.

Methods of Controlling Pollution

The best way to deal with pollution and the Seymour
aquifer is on the basis of prevention rather than correction.
The Seymour, like most ground-water reservoirs, is slow act-
ing. Correcting existing pollution can take years, or even
decades, and is generally very costly. Thus, the elimination
of current pollution sources is of particular importance.

Tanks, pipelines, and injection and water flood wells
should be inspected and/or tested periodically. Quarterly
checks are recommended for these potential sources, if they
are not checked more frequently. Existing unlined waste dis-
posal and “emergency” pits should be eliminated. Generally,
elimination of septic tanks is impractical except in those
areas where municipal sewer systems can be used. For
wells in rural areas, the most practical way to cope with a
water well showing the effect of septic tank discharge is to
relocate the well. The well should be located generally up
gradient from septic tanks and at a sufficient distance to
avoid drawing in any septic tank discharge. Normally, 150
feet is sufficient for aquifers similar to the Seymour, but this
depends on local conditions.

For past pollution sources, it is only possible to deal with
the resulting pollution plumes either by removal or avoidance
measures. Generally, pollution removal measures in the
case of the Seymour involve pumping by wells to remove
the pollutants from the aquifer. Typically, this is impractical
due to the large volumes of water that must be pumped and
the relatively long pumping times required. Occasionally,
such pumping can be an effective way of dealing with pol-
lution, but normally, only if there is some practical use for
the pumped water such as water flooding. Typically, if the
water is not used for water flooding and is so highly polluted
that it cannot be blended with other water and used for irri-
gation, then disposal of the pumped water becomes an un-
bearable cost factor. Avoidance methods include relocating
wells affected by pollution or selective pumping and blending
to obtain a quality of water that can be used. These can be
effective methods if the pollution is not severe or if the prop-
erty involved is large, and large quantities of unpolluted
water can be obtained.
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RECOMMENDATIONS FOR
MONITORING PROGRAM

At present, annual water-level measurements are made
by the Texas Department of Water Resources in approxi-
mately 38 wells in the Seymour aquifer in Haskell and Knox
Counties. It is recommended that the present program be
modified to provide more representative coverage of the
aquifer and to include those areas developed for irrigation
which currently have no observation wells. It is recommend-
ed that the following wells be included in an annual water-
level observation program:

RS 21-27-801
RS 21-27-913
RS 21-28-401
RS 21-28-813
RS 21-28-910
RS 21-29-405
RS 21-33-707
RS 21-33-901
RS 21-34-202
RS 21-34-501
RS 21-34-601
RS 21-35-102
RS 21-35-201
RS 21-35-301
RS 21-35-402

RS 21-35-602
RS 21-35-535
RS 21-36-103
RS 21-36-201
RS 21-36-303
RS 21-36-415
RS 21-36-501
LP 21-34-702
LP 21-34-902
LP 21-35-801
LP 21-41-138
LP 21-41-318
LP 21-41-501
LP 21-41-616
LP 21-41-801
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LP 21-42-104
LP 21-42-201
LP 21-42-409
LP 21-42-502
LP 21-42-701
LP 21-43-109
LP 21-49-301
LP 21-49-502
LP 21-49-601
LP 21-50-106
LP 21-50-307
LP 21-50-401
LP 21-50-506
LP 21-51-710

The annual municipal pumpage survey of the Texas De-
partment of Water Resources is satisfactory, but annual
pumpage for irrigation purposes should be estimated and
updated approximately at 5-year intervals.

Itis recommended that the water quality of municipal wells
be checked annually to determine any changes important for
public supply purposes and to keep abreast of overall long-
term quality. Other programs of water-quality monitoring can
be instigated as needed to evaluate special concerns such
as long-term effects of fertilizers and return flow, and specific
local pollution problems. For all investigations of brine pol-
lution problems, it is recommended that analyses include
sulfate determinations as well as chloride determinations
and that the locations of samples be noted on 7V2-minute
topographic maps.
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INTRODUCTION

In response to the concern of the citizens of Haskell and
Knox Counties regarding the relatively high level of nitrate
in their water supplies, a literature survey was conducted
on the effects on humans and animals of high nitrate con-
sumption. The purpose of the survey was to apply the knowl-
edge which is currently known about’nitrate consumption
and its effects on humans and animals to the situation as it
now exists in Haskell and Knox Counties.

The literature was compiled and reviewed by R. W.
Harden & Associates with the help of Dr. Robert Darrow,
Southwestern Medical School, using a computerized refer-
ence network. This paper is based on articles which were
readily available and which are listed in the references and
bibliography sections of this appendix. The bibliography is a
comprehensive list of representative publications on health
and nitrate-related topics. Due to the scarcity of some of the
articles, not all were consulted as part of this review.

OCCURRENCE OF NITROGEN

Nitrogen occurs naturally and artificially. Humans and
animals come into contact with several forms of nitrogen
through water and food supplies. The occurrence of nitrogen
in ground water is usually in the form of nitrate. Nitrate
in ground water can result from natural mineral deposits,
soil nitrate, and contaminating sources such as septic tanks,
feedlots, sewage disposal plants, and fertilizers. Consumed
in excessive amounts, nitrate can be hazardous to humans
and animals because chemical processes of the body can
change nitrate to nitrite, another form of nitrogen which can
have adverse effects on health.

The following table shows the different ways in which the
different forms of nitrogen can be expressed and also pro-
vides equivalent values and conversion methods.

APPENDIX

EFFECTS ON HUMANS AND ANIMALS

OF NITRATE CONCENTRATIONS IN WATER SUPPLIES

AS RELATED TO THE SEYMOUR AQUIFER

Conversion Methods and Equivalent Values
for Different Forms of Nitrogen

Nitrate as nitrate (NOs3) x .226 = nitrate as nitrogen (N)
Nitrate as nitrogen (N) x 4.43 = nitrate as nitrate (NOs)

Example: 45 mg/| nitrate as nitrate
is equivalent to
10 mg/| nitrate as nitrogen

Nitrite as nitrite (NO2) x .304 = nitrite as nitrogen (N)
Nitrite as nitrogen (N) x 3.29 = nitrite as nitrite (NOz)

Example: 10 mg/| nitrite as nitrite
is equivalent to
3 mg/| nitrite as nitrogen

Normally, chemical analyses of ground water express the
amount of nitrate present as nitrate or as nitrogen. In this
review, amounts of nitrate are expressed in milligrams per
liter (mg/1) of nitrate as nitrate.

NITRATE AS A HEALTH HAZARD

Methemoglobinemia

Methemoglobinemia is the major concern whenever ex-
cessive amounts of nitrate are consumed. It can occur in
humans and animals. In humans, nitrate toxicity is related
primarily to age and health, while in animals the toxicity is
related primarily to the species involved. However, many
variables such as body chemistry and diet affect suscepti-
bility to methemoglobinemia. These variables are significant
in evaluating the causes of this disease as they are the
reasons why some animals and/or humans are affected by
a given level of nitrate consumption while others are not
affected by the same levels.
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In condensed and simplified description, acute toxicity of
nitrate occurs as a result of its reduction to nitrite, a process
which occurs in the stomach and the mouth by bacterial
action. Nitrite changes hemoglobin, the oxygen-carrying
element in the blood, to methemoglobin, which cannot carry
oxygen (Gass, 1978). The incapability of the methemoglobin
to carry oxygen results in “cellular suffocation” referred to
as methemoglobinemia. This illness is not usually serious
if diagnosed by a doctor; however, an untreated case could
result in death. Methemoglobinemia is treated with methyl-
ene blue, and in almost all instances a rapid recovery
follows, usually within a few hours. In some cases, the con-
dition is remedied by merely discontinuing ingestion of the
contaminated water (Ridder and Oehme, 1974).

Methemoglobinemia in Humans

In 1945, Comly was the first to diagnose methemoglo-
binemia in humans resulting from the consumption of an
excessive amount of nitrate. Since Comly's report, only
about 2,000 cases have been reported world-wide (Shearer
and others, 1972). Unfortunately, in recent years, little atten-
tion has been given to methemoglobinemia and consump-
tion of high nitrates in medical literature (Miller, 1971). It is
known, however, that the most dominant type of this illness
is infantile methemoglobinemia. In general, infants of less
than three months of age are most susceptible. The sus-
ceptibility of the infant to this disease is dependent on a
number of factors, mainly the quantity of nitrate consumed,
the duration of exposure to the nitrate, diet, and the general
health of the child. Also, there is some evidence that bac-
terial contamination in a baby's formula might elevate the
methemoglobin level of the child (Shearer and others, 1972).

Normal, healthy adults do not appear to be susceptible
to methemoglobinemia with the exception of pregnant
women and those people on dialysis machines (Ridder and
Oehme, 1974 and Carlson and Shapiro, 1970). If the dialy-



sate is made from water high in nitrates, methemoglobin-
emia can occur.

A symptom of methemoglobinemia in humans is a blue
or brownish tint to the fingers, toes, and around the mouth
which spreads eventually to the entire body. This symptom
is often accompanied by headaches, shortness of breath,
and general weakness. Blood samples taken from methe-
moglobinemia patients are often chocolate-brown in color
(Bosch and others, 1950).

The exact concentrations of nitrate which cause methe-
moglobinemia are unknown. The problem is that this con-
centration seems to vary from person to person because of
individual characteristics as previously mentioned. Statistics
from Sattelmacher (1962) and Simon and others (1964) are
summarized below.

Distribution of Reported Cases
of Infantile Methemoglobinemia by
Nitrate Concentration in the Water

Sattelmacher, 1962

Reported Nitrate Concentration in Water, mg/|
Cases Deaths Unknown Known 0-40 41-80 81-100 >100

Numerical 1,060 83 593 467 14 16 19 418
Percent 100 7.8 56.0 440 3.0° 34 41 895"

Simon and Others, 1964

Reported Nitrate Concentration in Water, mg/|
Cases Deaths Unknown Known <50 50-100 >100

Numerical 745 64 496 249 " 29 209
Percent 100 8.6 66.5 335 44 11.8* 83.8"

*Percent of cases with nitrate concentration known.

Currently, most state and federal agencies recommend a
maximum nitrate concentration of 45 mg/| for drinking water.
Since cases of methemoglobinemia have occurred where
the nitrate concentrations were lower than 45 mg/l, some
authors feel even this limit may not provide an adequate
margin of safety (Gass, 1978).

Methemoglobinemia in Animals

As in humans, the exact nitrate concentrations which
cause health problems in livestock are not known. A study
by Emerick in 1964 concluded that 100 mg/I is well within
the range that can be considered safe for all classes of
livestock; higher nitrate levels have been used satisfactorily,
but such use is not without inherent risks. As with humans
again, the degree of susceptibility to methemoglobinemia
by livestock depends on numerous variables including the
type of animal, health, and the amount and speed of con-
sumption of the contaminated water (Ridder and others,
1974). The nutritional quality of the animal’s diet is important
also: Rations high in vitamin A and carbohydrates seem to
reduce the effects of nitrate while rations high in nitrate such
as oat hay and corn stalks aggravate and/or cause nitrate
toxicity (Ridder and Oehme, 1974).

Cud-chewing animals such as deer, goats, sheep, and
especially cattle are much more susceptible to methemo-
globinemia than are the single-stomach (monogastric)
species such as pigs, dogs, and horses. Symptoms in
cattle are generally shortness of breath, grinding of teeth,
and a lowered blood pressure.

Pigs, being monogastric, are less likely to contract
methemoglobinemia because their blood oxidation rate is
much slower, resulting in a slower process of transition of
hemoglobin to methemoglobin (Ridder and others, 1974).
Pigs also seem to be unable to transform nitrate into the
more dangerous nitrite form; accordingly, they are suscep-
tible only to nitrite formed prior to consumption as in some
moist feeds (Ridder and Oehme, 1974). In cases where
methemoglobinemia is contracted by a pig, it terminates
rapidly in death (Smith and Beutler, 1966). Treatment is
difficult because pigs frequently show no external signs of
the condition, and there is a lack of response to methylene
blue treatments (Ridder and Oehme, 1974 and Smith and
Beutler, 1966). Nitrate ingestion by swine also causes
erosion of the gastric mucous which usually causes the
actual death of the pig before the methemoglobinemia.

The effect of methemoglobinemia on poultry is a function
of the age of the affected animal. Results of studies show
that as the level of nitrate in feed increased to 200 mg/I,
there were corresponding decreases in water and feed con-
sumption, and growth of poults. The same level of nitrate
had very little affect on feed and water consumption, blood
methemoglobin, and mortality of chicks. In a study of layers,
levels up to 300 mg/| nitrate failed to consistently affect
rate of lay, egg quality, daily water consumption, and mortal-
ity. In general, 300 mg/| nitrate seems to be safe for
poultry, and chicks, poults, and layers have been recorded
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to tolerate doses of nitrate in excess of 1,300 mg/| (Adams
and others, 1966).

Chronic Nitrate Toxicity in Humans and
Animals

Chronic nitrate toxicity due to long-term, low-level nitrate
intake is recognized, but documented reports are inconsis-
tent. Some controversial signs of chronic nitrate toxicity
reportedly observed are vitamin A deficiency in humans,
cattle, swine, chickens, and dogs; thyroid dysfunction in
cattle, poults, chicks, and humans; reduced rates of growth
in cattle, poults, chicks, and swine; reproduction difficulties,
lowered milk production, diarrhea, and shortened life span
in cattle; and arthritic conditions and iron deficiencies in
swine (Ridder and Oehme, 1974).

Attention has been given to the possible formation of
nitrosamines, some of which may be carcinogenic (cancer-
causing) in humans and animals, as a result of nitrate
consumption (Gass, 1978 and The Lancet, 1968).

The literature reviewed was inconsistent regarding which
of the above ailments were related directly to what levels
of nitrate consumption. However, all articles stated consis-
tently that further studies are needed to better define the
nature and consequences of chronic nitrate toxicity.

CONCLUSIONS

In regard to what levels of nitrate are safe for humans
and animals, the results of the reports reviewed differ
somewhat because of variations in research design and
study environments. Generally, the literature indicates that
nitrate concentrations of 45 mg/l and 100 mg/| are con-
sidered reasonably safe for humans and animals, respec-
tively. However, because humans and animals have been
recorded as tolerating somewhat higher concentrations of
nitrate with seemingly no ill effects, it is evident that safe
limits are difficult to establish due to many variables which
affect individual tolerances. The general consensus of the
articles reviewed is that more study is needed on the topic
of nitrate consumption.

Nitrate Levels in the Seymour Aquifer

Over 70 percent of 820 wells in the Seymour aquifer
tested recently exceed the recommended nitrate level for
drinking water of 45 mg/I. Most values are between 30 and
90 mg/|.



Nitrate values for wells furnishing municipal needs have
the following ranges:

Number Range in
of Nitrate Content
Wells (mg/1)
Aspermont 3 56-57
Benjamin 2 41-51
Goree 3 40-53
Haskell 11 71-148
Knox City 3 75-78
Munday 4 50-60
O'Brien 1 118
Rochester 1 63
Rule 4 40-73
Weinert 2 50-52

Munday, Goree, Haskell, and Knox City will have alternate
water supplies available from Millers Creek Reservoir.

Approximately 9 percent or 23 of the domestic and stock
wells sampled during this investigation show nitrate con-
tents in excess of 150 mg/l. Present evidence indicates
these wells are affected by nearby sources of pollution,
mostly septic tanks. Undoubtedly, a number of domestic
wells with nitrate concentrations lower than 150 mg/| are
affected also by pollution from septic tanks.

To meet current drinking water standards when nitrate
levels in a water supply are greater than 45 mg/| requires
alternate sources of water or water treatment to remove the
offending nitrate. However, as in many areas of the United
States, these are not always practicable solutions for the
people of Haskell and Knox Counties. At this time, there is
no method considered economical by most water users of
removing nitrate from ground water, and obtaining alternate
sources of water is often cost-prohibitive, also.

In the absence of cost-effective alternatives, use of the
present water supply must be continued. Fortunately, the
nitrate levels in the Seymour aquifer are not necessarily
dangerous to the health of humans and animals if the
citizens are alert to the situation and take the proper
precautions.

Precautions

It is important for each person to know the nitrate con-
centration of his water supply. In the case of municipal
supplies, this information is provided. If an individual is using
water from a private well, a chemical analysis should be
made on water from the well.

If large concentrations of nitrate are found, a physician
should be consulted as to the concentration’s effect on cer-
tain individuals. It is important to remember that small
children, pregnant women, and dialysis patients are particu-
larly prone to nitrate toxicity. In the case of infants, formulas
which are mixed with water should be discontinued as a
method of feeding the child in favor of breast-feeding or
the use of undiluted pasteurized cow milk. Care should
be taken in these areas also as cases of methemoglo-
binemia have been reported in infants being breast-fed by
mothers drinking contaminated water and in infants drinking
cow milk from animals using water with increased nitrates
(Older, 1969). In some instances, it may be necessary to
obtain alternate drinking water supplies depending on the
amount of nitrate in the affected water.

Animals have a higher nitrate tolerance than humans, but
a veterinarian should be consulted when elevated nitrate
concentrations are discovered in a water supply. Animals
should be prohibited from rapidly consuming large quantities
of highly nitrated water as this is particularly dangerous.

Also, the nutritional quality of the animal's feed seems to
be important in relation to nitrate-related illnesses. Much of
the literature records vitamins C, D, E, and especially A,
as having properties capable of decreasing susceptibility to
nitrate toxicity and helping to remedy already occurring
cases of the disease. As with humans, there is the possi-
bility that high nitrate concentrations in some water supplies
may render the water unacceptable for animal use.

Certain precautions against nitrate contamination can be
taken in locating a Seymour water well. The well should be
located up the hydraulic gradient and in the opposite direc-
tion of ground-water flow from pollution sources such as
septic tanks, barnyards, and feedlots. Bosch and others
(1950) report that 150 feet is a minimum distance at which a
well supply should be located from any type of nitrate con-
tamination source. For a Seymour domestic well, this dis-
tance, if up the hydraulic gradient, is adequate in most cases
to avoid drawing significant amounts of nitrate from a
pollution source. However, the distance depends generally
on the pumping rate of the well, the characteristics of the
formation, and in some instances, partly on the quantity of
the nitrate.

In conclusion, it appears the citizens of Haskell and Knox
Counties have reason for concern, but not extreme alarm
regarding the typical nitrate levels in their water supplies.
Nitrate in ground water is a potential health hazard to
humans and animals, but at present, the problem probably
can be dealt with most economically by closely monitor-
ing nitrate levels and taking appropriate precautionary
measures.
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS, FORT WORTH DISTRICT
P. 0. BOX 17300
FORT WORTH, TEXAS 76102-0300

February 17, 2021

Regulatory Division

SUBJECT: Project Number SWF-2020-00481, City of Haskell Landfill

Janet Moeller

City of Haskell

101 N. Ave. E., Ste. B

P.O. Box 1001

Haskell, Texas 79521
citymanager@haskelltexasusa.com

Dear Ms. Moeller:

This letter is in regard to information received November 03, 2020, and subsequent
information dated December 08, 2020, concerning the proposal by the City of Haskell to expand
existing landfill located in the City of Haskell, Haskell County, Texas. This project has been
assigned Project Number SWF-2020-00481. Please include this number in all future
correspondence concerning this project.

Under Section 404 of the Clean Water Act the U.S. Army Corps of Engineers (USACE)
regulates the discharge of dredged and fill material into waters of the United States, including
wetlands. USACE responsibility under Section 10 of the Rivers and Harbors Act of 1899 is to
regulate any work in, or affecting, navigable waters of the United States. Based on your
description of the proposed work, and other information available to us, it appears there are no
waters of the United States present on the proposed project site. Therefore, no permit is
required under Section 404 of the Clean Water Act or Section 10 of the River and Harbors Act
of 1899.

The USACE based this decision on an approved jurisdictional determination (JD) that there
are no waters of the United States on the project site. The basis of this approved JD is
enclosed. This approved JD is valid for a period of no more than five years from the date of this
letter unless new information warrants revision of the delineation before the expiration date.

The Applicant may accept or appeal this approved JD or provide new information in
accordance with the enclosed Notification of Administration Appeal Options and Process and
Request for Appeal (NAAOP-RFA). If the Applicant elects to appeal this approved JD, the
Applicant must complete Section Il (Request for Appeal or Objections to an Initial Proffered
Permit) of the enclosure and return it to the Division Engineer, ATTN: CESWD-PD-O Appeals
Review Officer, U.S. Army Corps of Engineers, 1100 Commerce Street Suite 831, Dallas, Texas
75242-0216 within 60 days of the date of this notice. Failure to notify the USACE within 60 days
of the date of this notice means you accept the approved JD in its entirety and waive all rights to
appeal the approved JD.
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Thank you for your interest in our nation's water resources. If you have any questions
concerning our regulatory program, please refer to our website at
http://www.swf.usace.army.mil/Missions/Reqgulatory or contact Mr. Brian Bartels at the address
above, by telephone (817) 886-1742, or by email Brian.C.Bartels@usace.army.mil, and refer to
your assigned project number.

Please help the regulatory program improve its service by completing the survey on the
following website: http://corpsmapu.usace.army.mil/cm_apex/f?p=requlatory survey

Sincerely,

For: Brandon W. Mobley
Chief, Regulatory Division
Enclosures

Copies Furnished by Email:
Mr. David Hudson dhudson@jacobmartin.com
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U.S. ARMY CORPS OF ENGINEERS
REGULATORY PROGRAM
APPROVED JURISDICTIONAL DETERMINATION FORM (INTERIM)
® NAVIGABLE WATERS PROTECTION RULE

. ADMINISTRATIVE INFORMATION
Completion Date of Approved Jurisdictional Determination (AJD): 2/17/2021
ORM Number: SWF-2020-00481
Associated JDs: N/A
Review Area Location': State/Territory: Texas City: Haskell County/Parish/Borough: Haskell
Center Coordinates of Review Area: Latitude 33.171391° Longitude -99.645988°

Il. FINDINGS
A. Summary: Check all that apply. At least one box from the following list MUST be selected. Complete the
corresponding sections/tables and summarize data sources.

The review area is comprised entirely of dry land (i.e., there are no waters or water features, including
wetlands, of any kind in the entire review area). Rationale: Project information provided by the
consultant and supporting data indicate that the project area is upland (dry land). Aerial imagery
indicates that the project area currently is used as row-crop agriculture. The project area is without
water features, streams, and/or wetlands. The proposed work will not result in the placement of fill or
dredged material within a water feature or waters of the U.S.

(1 There are “navigable waters of the United States” within Rivers and Harbors Act jurisdiction within the
review area (complete table in Section 11.B).

(1 There are “waters of the United States” within Clean Water Act jurisdiction within the review area
(complete appropriate tables in Section II.C).

[ ] There are waters or water features excluded from Clean Water Act jurisdiction within the review area
(complete table in Section 11.D).

B. Rivers and Harbors Act of 1899 Section 10 (§ 10)?2

§ 10 Name § 10 Size § 10 Criteria Rationale for § 10 Determination

N/A. N/A. | N/A N/A. N/A.

C. Clean Water Act Section 404

Territorial Seas and Traditional Navigable Waters ((a)(1) waters):3

(a)(1) Name | (a)(1) Size (a)(1) Criteria Rationale for (a)(1) Determination
N/A. N/A. | N/A. N/A. N/A.

Tributaries ((a)(2) waters):

(a)(2) Name | (a)(2) Size (a)(2) Criteria Rationale for (a)(2) Determination
N/A. N/A. | N/A. N/A. N/A.

Lakes and ponds, and impoundments of jurisdictional waters ((a)(3) waters):

(a)(3) Name | (a)(3) Size (a)(3) Criteria Rationale for (a)(3) Determination
N/A. N/A. [ N/A. N/A. N/A.

" Map(s)figure(s) are attached to the AJD provided to the requestor.

2 |f the navigable water is not subject to the ebb and flow of the tide or included on the District’s list of Rivers and Harbors Act Section 10 navigable
waters list, do NOT use this document to make the determination. The District must continue to follow the procedure outlined in 33 CFR part 329.14 to
make a Rivers and Harbors Act Section 10 navigability determination.

3 A stand-alone TNW determination is completed independently of a request for an AJD. A stand-alone TNW determination is conducted for a specific
segment of river or stream or other type of waterbody, such as a lake, where upstream or downstream limits or lake borders are established. A stand-
alone TNW determination should be completed following applicable guidance and should NOT be documented on the AJD Form.
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APPROVED JURISDICTIONAL DETERMINATION FORM (INTERIM)

® NAVIGABLE WATERS PROTECTION RULE
Adjacent wetlands ((a)(4) waters):
(a)(4) Name | (a)(4) Size (a)(4) Criteria Rationale for (a)(4) Determination
N/A. N/A. [ N/A. N/A. N/A.

D. Excluded Waters or Features

Excluded waters ((b)(1) — (b)(12)):*

Exclusion Name | Exclusion Size Exclusion® Rationale for Exclusion Determination

N/A. N/A. [ N/A. N/A. N/A.

lll. SUPPORTING INFORMATION

A. Select/enter all resources that were used to aid in this determination and attach data/maps to this
document and/or references/citations in the administrative record, as appropriate.
Information submitted by, or on behalf of, the applicant/consultant: Project description, NWI Map,
USGS Topographic Map — 2020-11-03, submitted by Jacob Martin Consulting, Inc.
This information is sufficient for purposes of this AJD.
Rationale: N/A

Data sheets prepared by the Corps: N/A

Photographs: Aerial: Imagery from Google Earth and Digital Globe — all available years
Corps site visit(s) conducted on: N/A

Previous Jurisdictional Determinations (AJDs or PJDs): N/A

Antecedent Precipitation Tool: provide detailed discussion in Section I11.B.

USDA NRCS Soil Survey: N/A

USFWS NWI maps: ESRI managed imagery, SWF Regulatory Viewer, 2021-02-17
USGS topographic maps: Haskell, TX - 1:24,000

XX UOOOOX O

Other data sources used to aid in this determination:

Data Source (select) Name and/or date and other relevant information

USGS Sources National Hydrography Dataset, SWF Regulatory Viewer, 2021-02-17

USDA Sources N/A.

NOAA Sources N/A.

USACE Sources N/A.

State/Local/Tribal Sources N/A.

Other Sources Location and topographic maps provided by the consultant

B. Typical year assessment(s): N/A

C. Additional comments to support AJD: N/A

4 Some excluded waters, such as (b)(2) and (b)(4), may not be specifically identified on the AJD form unless a requestor specifically asks a Corps district
to do so. Corps districts may, in case-by-case instances, choose to identify some or all of these waters within the review area.

5 Because of the broad nature of the (b)(1) exclusion and in an effort to collect data on specific types of waters that would be covered by the (b)(1)
exclusion, four sub-categories of (b)(1) exclusions were administratively created for the purposes of the AJD Form. These four sub-categories are not
new exclusions, but are simply administrative distinctions and remain (b)(1) exclusions as defined by the NWPR.
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NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS

AND PROCESS AND REQUEST FOR APPEAL

Applicant: Janet Moeller, City of Haskell File Number: SWF-2020-00481 Date: February 17, 2021

Attached is: See Section below:
INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission)
PROFFERED PERMIT (Standard Permit or Letter of permission)

PERMIT DENIAL
APPROVED JURISDICTIONAL DETERMINATION
PRELIMINARY JURISDICTIONAL DETERMINATION

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above
decision. Additional information may be found at
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/appeals.aspx or Corps regulations at
33 CFR Part 331.

A: INITIAL PROFFERED PERMIT: You may accept or object to the permit.

o ACCEPT: Ifyoureceived a Standard Permit, you may sign the permit document and return it to the district
engineer for final authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work
is authorized. Your signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its
entirety, and waive all rights to appeal the permit, including its terms and conditions, and approved jurisdictional
determinations associated with the permit.

e OBJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may
request that the permit be modified accordingly. You must complete Section II of this form and return the form to the
district engineer. Your objections must be received by the district engineer within 60 days of the date of this notice, or
you will forfeit your right to appeal the permit in the future. Upon receipt of your letter, the district engineer will
evaluate your objections and may: (a) modify the permit to address all of your concerns, (b) modify the permit to
address some of your objections, or (c) not modify the permit having determined that the permit should be issued as
previously written. After evaluating your objections, the district engineer will send you a proffered permit for your
reconsideration, as indicated in Section B below.

B: PROFFERED PERMIT: You may accept or appeal the permit

o ACCEPT: Ifyoureceived a Standard Permit, you may sign the permit document and return it to the district
engineer for final authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work
is authorized. Your signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its
entirety, and waive all rights to appeal the permit, including its terms and conditions, and approved jurisdictional
determinations associated with the permit.

e APPEAL: Ifyou choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions
therein, you may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing
Section II of this form and sending the form to the division engineer. This form must be received by the division
engineer within 60 days of the date of this notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal
Process by completing Section II of this form and sending the form to the division engineer. This form must be
received by the division engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JD or provide

new information.

e ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days
of the date of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the
approved JD.

o« APPEAL: If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers
Administrative Appeal Process by completing Section II of this form and sending the form to the division engineer.
This form must be received by the division engineer within 60 days of the date of this notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding
the preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an approved JD (which may
be appealed), by contacting the Corps district for further instruction. Also you may provide new information for
further consideration by the Corps to reevaluate the JD.
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http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/appeals.aspx

SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT

REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision or your objections to an initial

proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons or objections are

addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the record of the
appeal conference or meeting, and any supplemental information that the review officer has determined is needed to clarify the administrative
record. Neither the appellant nor the Corps may add new information or analyses to the record. However, you may provide additional
information to clarify the location of information that is already in the administrative record.

POINT OF CONTACT FOR QUESTIONS OR INFORMATION:

If you have questions regarding this decision and/or the appeal
process you may contact:

Mr. Brian C. Bartels

Regulatory Specialist (CESWF-RDE)

U.S. Army Corps of Engineers

P.O. Box 17300

819 Taylor Street, Room 3A37

Fort Worth, Texas 76102-0300

817-886-1742

If you only have questions regarding the appeal process you may also
contact:

Mr. Elliott Carman

Administrative Appeals Review Officer (CESWD-PD-0)

U.S. Army Corps of Engineers

1100 Commerce Street, Suite 831

Dallas, Texas 75242-1317

469-487-7061

RIGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any government consultants, to
conduct investigations of the project site during the course of the appeal process. You will be provided a 15-day notice of any site
investigation and will have the opportunity to participate in all site investigations.

Signature of appellant or agent.

Date: Telephone number:
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City of Haskell Transfer Station Attachment |, Part I/Il Appendix 9

Biological Assessment for Haskell Landfill

1.0 Biological Resources

The proposed project area is located in Haskell County, Texas. Haskell County is located in the Rolling
Plains ecoregion of Texas. The area is more significantly held within the Southern Rolling Plains of
Texas (Griffith, et al.). Several Texas rivers begin in the Rolling Plains, an extensive area dominated by
livestock ranching and farming.

1.1.1 Vegetation

Native vegetation varies across the Rolling Plains. The original prairie grasslands included tall and
mid-grasses such as bluestems and side-oat gramas. Buffalo grass and other short grasses have
increased under heavy grazing and mesquite is a common invader, hence much of the Rolling Plains
today can be described as a mesquite-shortgrass savanna. Stream floodplains are dominated by
various hardwood species. The western edge of the region ends abruptly with the steep slopes,
cliffs, and canyons of the Caprock Escarpment. Crop and livestock production are the major
agricultural industries in this region. Elevations vary from 800 to 3,000 feet above sea level.
Average annual rainfall is 20 inches, with peaks in May and September; summers are typically hot
with high evaporation rates. Soils vary from coarse sands to tight clays and shales.

Shrubs found in this eco-region include species of wild cherry and plum, as well as sages. The
Rolling Plains region contains many of the typical plains grasses: Buffalo grass, hairy, blue, and
sideoats grama, big bluestem, Indiangrass, Canada wildrye and Texas Bluegrass. In particular, the
proposed location is gently rolling to flat scrubland with mesquite and shin oak.

1.1.2 Wildlife Communities

Representative wildlife which can be found in the proposed project area may include the opossum
(Didephis virginiana), armadillo (Dasypus novemcinctus), eastern cottontail (Canis latrans), coyote
(Canis latrans), western spotted skunk (Spilogale gracilis), western hognose skunk ( Conepatus
leuconotus ), striped skunk (Mephitis mephitis), bobcat (Lynx rufus), white-tailed deer (Odocoileus
viginianus), common raccoon (Procyon lotor), fox squirrel (Sciurus niger,) and wild turkey
(Meleagris gallopavo).

During migration periods, various species of waterfowl may inhabit the area due to the proximity to
the Red Creek River and utilize local lakes and stock ponds. The area is a mosaic of mesquite, shin
oak and short grasses, not usually associate with migratory stop overs and summer breeding
ground for song birds.

There are no state or national parks, forests, wildlife refuges, wild or scenic rivers, or natural areas
located within or adjacent to the proposed project area
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1.1.3 Threatened and Endangered Species

A review of the known threatened and endangered species listed in Haskell County revealed a total
of 11 species of birds, reptiles, mussels, plants and mammals (TPWD 2020)(USFWS 2020). A list of
these specific species in addition to other commonly discussed species can be found in Table 1.

The Texas Horned Lizard (Phrynosoma cornutm) is known to occur throughout western Texas
including potentially near and on the proposed project near the Haskell area. Texas Horned Lizards
were not observed during the field visit, but local habitat within the proposed project was observed
for the species.

Page | 5
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Table 1
FED STATE
COMMON NAME SCIENTIFIC NAME STATUS STATUS
(7]
-
<
S X X
S
<
S
Bald Eagle Haliaeetus leucocephalus DL T
Black-capped Vireo Vireo atricapilla -- *
Black Rail Laterallus jamaicensis PT --
‘é’ Golden Cheek Warbler Setophaga chrysoparia LE E
@ Interior Least Tern Sternula antillarum athalassos LE E
Piping Plover Charadrius melodus LT T
White Faced lbis legadis chihi -- T
Whooping Crane Grus americana LE E
Red Knot Calidris canutus rufa T
m
'—:' Texas Horned Lizard Phrynosoma cornutum B T
e Brazos Water Snake Nerodia harteri T
u -
- Small Eye Shiner Notropis buccula LE --
‘£ Sharpnose Shiner Notropis oxyrhynchus LE --
Chub Shiner Notropis potteri -- T
(%]
N
3
3 Texas Fawnfoot Truncilla macrodon C T
(@]
p=
[7,]
[
<zt X X
-
a
LE- Listed Endangered T- Threatened E- Endangered C- Candidate DL- De-listed
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Bald Eagle — formerly State Threatened — (Federally protected under Bald and Golden
Eagle Protection Act) — This species is found near lakes and rivers, and prefers to nest in
tall trees and cliffs near water. The proposed project is located within a Shin oak
pastureland . The lack of sustainable water and food nearby neglect potential habitat
needs of the species. No raptor nests were observed during biological ground surveys in
the area. Due to the limited lack of habitat associated with the proposed project, this
species will not be affected.

Interior Least Tern — Federal and State Endangered - Sand beaches, flats, bays, inlets,
lagoons, islands. Subspecies is listed only when inland (more than 50 miles from a
coastline); nests along sand and gravel bars within braided streams, rivers; also know to
nest on man-made structures (inland beaches, wastewater treatment plants, gravel
mines, etc. ); eats small fish and crustaceans, when breeding forages within a few
hundred feet of colony. This species only needs to be considered under Wind Energy
Projects. There are no critical habitats within the project area. The species will not be
affected by the proposed project.

Piping Plover — Federal and State Threatened - Beaches, sandflats, and dunes along Gulf
Coast beaches and adjacent offshore islands. Also spoil islands in the Intracoastal
Waterway. Based on the November 30, 1992 Section 6 Job No. 9.1, Piping Plover and
Snowy Plover Winter Habitat Status Survey, algal flats appear to be the highest quality
habitat. Some of the most important aspects of algal flats are their relative
inaccessibility and their continuous availability throughout all tidal conditions. Sand flats
often appear to be preferred over algal flats when both are available, but large portions
of sand flats along the Texas coast are available only during low-very low tides and are
often completely unavailable during extreme high tides or strong north winds. Beaches
appear to serve as a secondary habitat to the flats associated with the primary bays,
lagoons, and inter-island passes. Beaches are rarely used on the southern Texas coast,
where bayside habitat is always available, and are abandoned as bayside habitats
become available on the central and northern coast. However, beaches are probably a
vital habitat along the central and northern coast (i.e. north of Padre Island) during
periods of extreme high tides that cover the flats. Optimal site characteristics appear to
be large in area, sparsely vegetated, continuously available or in close proximity to
secondary habitat, and with limited human disturbance. This species only needs to be
considered under Wind Energy Projects. There are no critical habitats within the project
area. The species will not be affected by the proposed project.

Black Rail — Federal Potential Threatened - Salt, brackish, and freshwater marshes, pond
borders, wet meadows, and grassy swamps; nests in or along edge of marsh, sometimes
on damp ground, but usually on mat of previous years dead grasses; nest usually hidden
in marsh grass or at base of Salicornia. The species will not be affected by the proposed
project.
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White Faced Ibis — State Threatened - Prefers freshwater marshes, sloughs, and irrigated
rice fields, but will attend brackish and saltwater habitats; currently confined to near-
coastal rookeries in so-called hog-wallow prairies. Nests in marshes, in low trees, on the
ground in bulrushes or reeds, or on floating mats. The species will not be affected by the
proposed project.

Red Knot — Federal Threatened State Threatened - Prefers tidal flats, in migration and
winters habitat is coastal mudflats and tidal zones, sometimes open sandy beaches.
Long migrating bird traveling from Argentina to Canada. Roosts in densely packed flocks,
standing shoulder to shoulder. This species only needs to be considered under the Wind
Energy Projects. There are no critical habitats within the project area. The species will
not be affected by the proposed project.

Gray Wolf — Formerly found throughout North America, the gray wolf can be found in
wilderness that is not subject to human population pressures. The wolf is considered
extirpated from most of the contiguous U.S. due to human-caused direct mortality. This
species will not be affected.

Red Wolf — The species, if it still exists in un-hybridized form, is considered extinct in the
wild since the early 1980’s. Historically, it was believed that the species occurred from
central Texas eastward to the coasts of Florida and Georgia and north to Carolina. The
last remnant population along Texas/Louisiana coast was rendered functionally extinct
due to hybridization with coyote. The species will not be affected by the proposed
project.

Whooping Crane — Federal and State Endangered — This species is included in the IPaC
report but would only be found in the area as a migrant. The species inhabits large
wetland areas as stopover points during migration. The Aransas National Wildlife Refuge
near Corpus Christi, Texas is approximately 385 air miles inland from the project. There
are no critical habitats within the project area. The Whooping Crane will not be affected
due to the minimal construction associated with this project and due to restrictive
nature of this species.

Texas Horned Lizard — State Threatened — Habitat consists of arid to semi-arid
environments with sparse vegetation and sandy to rocky soil. This species usually can
be found near harvester ant mounds where they forage. Texas Horned Lizard habitat
was possible across much of the proposed project; however, the potential for the
species to in the project but no observations have been recorded. Upland range areas
outside of the City of Haskell also contain areas of potential habitat for the horned-
lizard. Due to the restricted nature of the proposed construction and the noted
mitigation, this species will not be affected.

Brazos Water Snake -- Habitat includes rocky stream beds and banks of the Brazos
River; this species is not found along the sandy stretches of this river system. The
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proposed project is not directly connected to the Brazos River. No instances of the
Brazos River Water Snake have been reported in the project area. The species will not
be affected by the proposed project.

Small eye Shiner /Sharpnose Shiner -- the USFWS has designated approximately 623
miles of the Upper Brazos River Basin and the upland areas extending beyond the river
channel by 98 feet on each side as critical habitat for the two fish in the Texas counties
of Baylor, Crosby, Fisher, Garza, Haskell, Kent, King, Knox, Stonewall, Throckmorton and
Young. Project is on the Double Mountain Fork of the Brazos River. Due to the use of
directional boring, the species will not be affected by the proposed project.

Chub Shiner - Flowing water with silt or sand substrate makes up the designated habitat.
This project is on the Double Mountain Fork of the Brazos River or on any flowing
water. Due to the use of directional boring, the species will not be affected by the
proposed project.

There are no state or national parks, forests, wildlife refuges, wild or scenic rivers, or
natural areas located within or adjacent to the proposed project area

1.1.4 Direct Effects

TPWD online was contacted for its review of the project. Their response dated 05/17/2021 is
included in this report. The IPaC Information for Planning and Consultation date is May 14,
2021.

TPWD recommendations are to follow best management practices for MBTA, Parks and Wildlife
Code chapter 64, Texas Horned Lizard and to contact TPWD for any occurrence of a rare species.

Direct effects to biological resources is not likely to occur as a result of this project.

1.1.5 Indirect Effects

This project does not anticipate indirectly creating residential or corporate growth near the
proposed area; therefore, no indirect impacts to biological resources is likely to occur.

1.1.6 Mitigation

Several mitigation measures as standard practice for the TPWD recommendations will be adhered
to during construction and afterword during maintenance. Ground disturbance in the site will be
done in conjunction with a storm water pollution prevention plan to protect these areas from
pollution.

Page | 9
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Federal Laws
Migratory Bird Treaty Act (MBTA)

The Migratory Bird Treaty Act (MTBA) prohibits direct and affirmative purposeful actions that reduce
migratory birds, their eggs, or their nests, by killing or capturing, to human control, except when
specifically authorized by the Department of the Interior. This protection applies to most native bird
species, including ground nesting species.

Recommendation: TPWD recommends excluding vegetation clearing activities during the general bird
nesting season, March 15 through September 15, to avoid adverse impacts to birds. If clearing
vegetation during the migratory bird nesting season is unavoidable, TPWD recommends surveying the
area proposed for disturbance for active nests (nests with eggs or young). Any vegetation (trees, shrubs,
and grasses) or bare ground where occupied nests are located should not be disturbed until the eggs
have hatched and the young have fledged.

TPW Code Section 64.002, regarding protection of nongame birds, provides that no person may catch,
kill, injure, pursue, or possess a bird that is not a game bird. TPW Code Section 64.003, regarding
destroying nests or eggs, provides that, no person may destroy or take the nests, eggs, or young and any
wild game bird, wild bird, or wild fowl. TPW Code Chapter 64 does not allow for incidental take and
therefore is more restrictive than the MBTA.

Recommendation: Please review the Federal Law. Migratory Bird Treaty Act section above for
recommendations as they are also applicable for Chapter 64 of the Parks and Wildlife Code compliance.

Parks and Wildlife Code, Section 68.015

Section 68.015 of the TPW Code regulates state-listed species. Please note that there is no provision for
the capture, bap, take, or kill (incidental or otherwise) of state-listed species. A copy of TPWD Guidelines
for Protection of State-Listed Species, which includes a list of penalties for take of species, can be found
on the TPWD website. State-listed species may only be handled by persons with appropriate
authorization from the TPWD Wildlife Permits Office. For more information, please contact the Wildlife
Permits Office at (512) 389-4647.

Texas horned lizard (Phrynosoma cornutum—) State-listed Threatened
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The Texas horned lizard can be found in open, arid and semi-arid regions with sparse vegetation,
including grass, cactus, scattered brush or scrubby trees. If present in the project area, the Texas horned
lizard could be impacted by ground disturbing construction activities. Homed lizards may hibernate on-
site in the loose soils a few inches below ground during the cool months from September/October to
March/April. Construction in these areas could harm hibernating lizards. Horned lizards are active above
ground when temperatures exceed 75 degrees Fahrenheit. If homed lizards (nesting, gravid females,
newborn young, lethargic from cool temperatures or hibernation) cannot move away from noise and
approaching construction equipment in time, they could be affected by construction activities. Based on
a review of aerial imagery and Ecological Mapping Systems of Texas data, suitable habitat for the Texas
homed lizard may occur in the proposed project area.

Recommendation: TPWD recommends avoiding disturbance of the Texas horned lizard, its burrows, and
colonies of its primary food source, the harvester ant (Pogonomyrmez sp.), during clearing and
construction. TPWD recommends a permitted biological monitor be present during construction to
relocate Texas horned lizards, if found. If the presence of a biological monitor during construction is not
feasible, Texas horned lizards observed during construction should be allowed to safety leave the site.

A mixture of cover, food sources, and open ground is important to the Texas horned lizard and harvester
ant. Disturbed areas within suitable habitat for the Texas horned lizard should be re-vegetated with site-
specific native, patchy vegetation rather than sod-forming grasses.

Rare Species

In addition to state and federally-protected species, TPWD tracks special features, natural communities,
and rare species that are not listed as threatened or endangered. TPWD actively promotes their
conservation and considers it important to evaluate and, if necessary, minimize impacts to rare species
and their habitat to reduce the likelihood of endangerment and preclude the need to list. These species
and communities are tracked in the Texas Natural Diversity Database (TXNDD). The most current and
accurate TXNDD data can be requested from the TXNDD website.

No records of rare, threatened, or endangered species have been documented within 1.5 miles of the
project area in the TXNDD. Please note that the absence of TXNDD information in an area does not
imply that a species is absent from that area. Given the small proportion of public versus private land in
Texas, the TXNDD does not include a representative inventory of rare resources in the state. Although it
is based on the best data available to TPWD regarding rare species, the data from the TXNDD do not
provide a definitive statement as to the presence, absence or condition of special species, natural
communities, or other significant features within your project area. These data are not inclusive and
cannot be used as presence/absence data. This information cannot be substituted for on-the- ground
surveys.
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Recommendation: Please review the TPWD county list for Haskell County, as rare species could be
present, depending upon habitat availability. These lists are available on the Rare, Threatened, and
Endangered Species of Texas website. If during construction, the project area is found to contain rare
species, natural plant communities, or special features, TPWD recommends that precautions be taken to
avoid impacts to them. The USFWS should be contacted for species occurrence data, guidance,
permitting, survey protocols, and mitigation for federally-listed species. For USFWS threatened and
endangered species lists, please see the USFWS Information for Planning and Consultation website.

Determining the actual presence of a species in a given area depends on many variables including daily
and seasonal activity cycles, environmental activity cues, preferred habitat, transiency and population
density (both wildlife and human). The absence of a species can be demonstrated only with great
difficulty and then only with repeated negative observations, taking into account all the variable factors
contributing to the lack of detectable presence. If encountered during construction, measures should be
taken to avoid impacting wildlife.

Texas horned lizard (Phrynosoma cornutum) Best Management Practices (BMPs)

TPWD recommends implementing the following BMPs to assist in minimizing potential impacts to the
Texas horned lizard. TPWD notes that implementing the following BMPs could also help minimize
impacts to a variety of native wildlife species that may inhabit the project area:

Texas Horned Lizard Surveys — TPWD recommends having a qualified biologist survey the proposed
project site for any Texas horned lizards that may be in the area that is proposed for disturbance. As
previously mentioned, a useful indication that the Texas horned lizard may occupy the site is the
presence of harvester ant mounds. The survey should be performed during the warm months of the
year when the horned lizards are active.

Contractor Training for Protected Species - TPWD generally recommends providing training for project
contractors prior to the construction of the proposed project. Wildlife training should consist of
identification of Texas horned lizards and their primary food source (harvester ants), and the proper
protocol to avoid impact if a Texas horned lizard or other rare or protected species is encountered.
TPWD recommends instructing contractors to avoid impacts to harvester ant mounds where feasible.
TPWD understands that ant mounds in the direct path of construction would be difficult to avoid, but
contractors should be mindful of these areas when deciding where to place project specific locations
and other disturbances associated with construction.

Biological Monitor — TPWD recommends that a permitted biologist be onsite during construction
activities, especially during site clearing and trenching, to look for protected species, advise the
construction crews on appropriate action if horned lizards are observed, and relocate any protected
individuals that are in imminent harm. Biologists must be authorized to handle horned lizards and other
state-listed species. If a biological monitor cannot be on-site during construction, site personnel should
be trained for encounters with protected species and a qualified biologist should be notified of the siting
and consulted on appropriate action.

Page | 12
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Horned Lizard Encounters - If Texas horned lizards are encountered, they should be avoided and allowed
to leave the project area on their own. If a horned lizard must be relocated, TPWD recommends
relocating them off-site to an area that is close-by and contains similar habitat. TPWD recommends that
any translocations of reptiles be the minimum distance possible, no greater than one mile, preferably
within 100 to 200 yards from the initial encounter location. After horned lizard removal, the area that
will be disturbed during active construction and project specific locations should be fenced off to
exclude horned lizards and other reptiles.

The exclusion fence should be constructed and maintained as follows:

i The exclusion fence should be constructed with metal flashing or drift fence

material. Rolled erosion control mesh material should not be used.

i The exclusion fence should be buried at least 6 inches deep and be at least 24
inches high.
[ J

The exclusion fence should be maintained for the life of the project and only
removed after the construction is completed and the disturbed site has been
revegetated with site-specific native species.

Work During Cold Weather - If construction activities take place during cold weather, it is recommended
that construction personnel stay observant of activities that may harm the Texas horned lizard, such as
disruption of burrows. In cold weather, this species will use burrows or pallets near the base of
vegetation for shelter. Their slow metabolism in cold weather can reduce movements, restricting their
ability to flee from danger.

Trenches - To avoid direct harm to state-listed species and other wildlife that may occur in the project
area, TPWD recommends that any open trenches or excavation areas be covered overnight and/or
inspected every morning to ensure no Texas horned lizards or other wildlife have been trapped. For
open trenches and excavated pits, install escape ramps at an angle of less than 45 degrees (1 : 1) in
areas left uncovered. Also, inspect excavation areas for trapped wildlife prior to refilling. As previously
mentioned, if state-listed species are trapped in trenches, they should be removed by personnel
permitted by TPWD to handle state-listed species.

Construction personnel will be instructed to avoid killing Texas Horned Lizards found during
construction. Trenches remaining open overnight or for more than 2 hours during the day will be
inspected prior to backfilling for the presence of Texas Horned Lizards. Texas Horned Lizards in the
trench will be carefully removed and relocated safely away from the construction area by personnel
possessing a TPWD scientific collection permit. Such relocations will be reported to Jacob & Martin, LLC,
USDA State Environmental Coordinator, and the TPWD.
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THE STATE OF TEXAS;

COUNTY OF.. Haskell

“Know >:,. w\,._o.: mv» These Presents:

2822 voo 416 it 181

That wWe, A.C. BREWER and wife, FREDDIE JEWEL BREWER of the County of
3ty [

st L wd

Ector, State of Texas, VENICE MARIE EIMORE and husband, E.L. ELMORE
of the County of Haskell, State of Texas; J.P. BREWER and wife, BER-
NICE BREWER of the County of Kaufman, State of Texas, and BRENDA RAY

“of .&mm mmocsm%w%~ & MHHB@Hm ;y Woman, , State of Texas for and in consideration of
Dallas,

the sum of NINETY-SIX THOUSAND and NO/100——=—mmmm————m—m o e — e m—

to us, cash in hand paid by the City of Haskell, Texas, a municipal cor-
poration, the receipt of which is hereby acknowledged and confessed,

Part I/11
Attachment 10
Page 3
August2, 2021

have Granted, Sold and Conveyed, and by these presents do Grant, Sell and Convey unto the said City of
Haskell, whose mailing address is: P.O. Box 783, Haskell, Texas 79521

of the County of Haskell , State of Texas all that certain

lot, tract or parcel of land, lying and being situated in Haskell County, Texas and de-
scribed as follows, to-wit:

All that certain tract of land lying and being situated in Haskell Co-
unty, Texas, being the Surface Only of a tract of lard of 160 acres out
of-a survey of one-third league of lard patented to James M. Morris,
ASsignee of Leaper Willoughby, by Pat. No. 475, Vol. 11, Abst. No. 408, -
Cert. No. 69, described as follows:

BEGINNING at a point 40 vrs. West fram the NE corner of said Leaper Wil-

loughby Survey;

THENCE West 969 vrs. with the NBL of said Willioughby Survey to a stake

in same for the NW corner of this tract;

THENCE South 0 Deg. 18' West 934 vrs. to a stake in road for the SWcorner

of this tract;

THENCE East 967 vrs. to a stake in road for the SE corner of this tract;

THENCE North 0 Deg. 18' East 934 vrs. to the place of beginning, and being

the same land described in a deed fram A.M. Brownfield and wife, Iottie

Brownfield, to J.R. Jacobs and Edmon C. Hargraves, dated January 30, 1946,

duly recorded in the Haskell County Deed Records, Vol. 166, Page 448, to

which deed and the record thereof, reference is here made for all legal

purposes. It is understood and agreed that the Surface Estate Only is

hereby conveyed, all the minerals in said land having been heretofore re-

served by prior grantors. Said property being the same described in a deed

fram J. R. Jacobs, et al, to Raymomxd Brewer, dated December 12, 1949, /ands .

. 0 MNM

[

recorded in Vol. 198, Page 263, Deed Records of :mmzmuﬂngmpmmm<

which reference is hereby made. ATTEST
Belia Abila
Haskell County Clerk
Haskell Coun ...mﬁpm

By

Deputy
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TO HAVE AND TO HOLD the above described premises, together with all and singular, the rights and

..m%E.S:munmw thereto in anywise belonging unto the said City of Haskell, Hagkell;:Texas, its

successors
¥t and assigns forever; and we , do hereby bind curselves, our

+8

heirs, executors and administrators, to Warrant and Forever Defend all and singular the said premises unto the

said City of Haskell, Haskell, Texas, its

successors .
XXHHX and assigns against every person whomsoever lawfully claiming, or to claim the same, or any part

thereof.

Witness OUr  handS % this 26th = day of

September ,AD. 194

me Q\ON%\%P{ ......................................
DR : § g Ay o Loecvrers

H.memmu.m.:u.m.&w Brewer

Bernice mHmsmH
. I ) U R A 1. ¥ B s SO
Lo Ly : ; Vepice Whmw\hwm Elmore
mﬁmam. wm m.ﬁn.a.ﬂ_muulm ......!.1\?1:\.u.\.‘.\......,....-..m,..f
Y E.L. Elmore

THE STATE OF' TEXAS, X

.o

~“This instrument was acknowledged before me on the 190

day of Oc+ + A.D., 198_ by A. C. Brewer and wife,

Freddie Jewell Brewer.

JUNEFINN [ w\k\uﬁn NN« ;
Nty Public, Sk IO, 75 zome%fW\kaHo in and for
My Cacanissin £ the Staf¥e of Texas
My commission expires:
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Haskell County.Clerk

| County, Texas
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Property owner affidavit for the Haskell Transfer Station
I, Alberto Alvarez Jr. , as Mayor of the City of Haskell, Texas,
As authorized signatory for the City of Haskell, Texas,

acknowledge that the State of Texas may hold the City of Haskell either jointly or severally responsible
for the operation, maintenance, and closure and post-closure care of the facility;

and acknowledge that the City of Haskell and the State of Texas shall have access to the property during
the active life and post-closure care period, if required, after closure for the purpose of inspection and
maintenance.

Signed By: Date:

X J4T %%. X  oop-2z/

Jacob Martin LLC 11-1 CITY OF HASKELL TRANSFER STATION
Part Il Attachment 11
Revision: Submitted 8/04/2021
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From: noreply@thc.state.tx.us

Sent: Tuesday, July 6, 2021 9:17 AM
To: David Hudson; reviews@thc.state.tx.us
Subject: Section 106 Submission

* TEXAS HISTORICAL COMMISSION

cal places relliing reat stories

Re: Project Review under the Antiquities Code of Texas
THC Tracking #202111586

Date: 07/06/2021

City of Haskell Landfill expansion

5412 Hwy 380 E.

Haskell, TX 79521

Description: The City of Haskell will be adding a transfer station building on the existing landfill property
rather than adding an expansion.

Dear David Hudson:

Thank you for your submittal regarding the above-referenced project. This response represents the
comments of the Executive Director of the Texas Historical Commission (THC), pursuant to review under
the Antiquities Code of Texas.

The review staff, led by Caitlin Brashear, Drew Sitters, has completed its review and has made the
following determinations based on the information submitted for review:

Above-Ground Resources
¢ No historic properties are present or affected by the project as proposed. However, if historic
properties are discovered or unanticipated effects on historic properties are found, work should
cease in the immediate area; work can continue where no historic properties are present. Please
contact the THC&apos;s History Programs Division at 512-463-5853 to consult on further actions
that may be necessary to protect historic properties.

Archeology Comments
¢ No effect on identified archeological sites or other cultural resources. However, if cultural
materials are encountered during project activities, work should cease in the immediate area;
work can continue where no cultural materials are present. Please contact the THC's Archeology
Division at 512-463-6096 to consult on further actions that may be necessary to protect the
cultural remains.

Part I/11
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We look forward to further consultation with your office and hope to maintain a partnership that will
foster effective historic preservation. Thank you for your cooperation in this review process, and for
your efforts to preserve the irreplaceable heritage of Texas. If the project changes, or if new historic
properties are found, please contact the review staff. If you have any questions concerning our review
or if we can be of further assistance, please email the following reviewers:
caitlin.brashear@thc.texas.gov, drew.sitters@thc.texas.gov.

This response has been sent through the electronic THC review and compliance system (eTRAC).
Submitting your project via eTRAC eliminates mailing delays and allows you to check the status of the
review, receive an electronic response, and generate reports on your submissions. For more
information, visit http://thc.texas.gov/etrac-system.

Sincerely,

for Mark Wolfe, State Historic Preservation Officer
Executive Director, Texas Historical Commission

Please do not respond to this email.

Part I/l
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January 21, 2021

No historical, archeological or aesthetic sites adjacent to landfill

Part Il Appendix 12
August 2, 2021
Revision:

Page 12-4
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From: P.J. Sumner <psumner@westcentraltexas.org>

Sent: Monday, June 28, 2021 10:30 AM
To: David Hudson
Subject: City of Haskell, TX - TCEQ Municipal Solid Waste Landfill Type 1AE

The West Central Texas Council of Governments is in support of the City of Haskell obtaining a
registration for a transfer station at the current landfill. If you have any questions, please feel
free to call our office at 325.672.8544.

Thank you,
PJ Sumner

Environmental Program Coordinator
325.672.8544

Part I/l Attachment 13
page 3 August 2, 2021
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From: Richard Hanson <Richard.Hanson@tpwd.texas.gov>

Sent: Thursday, June 17, 2021 9:49 AM
To: David Hudson
Subject: RE: City of Haskell, TX —TCEQ Municipal Solid Waste Landfill Type 1AE

Expansion (TPWD #45868)
| have no concerns.

Rick Hanson

Wildlife Habitat Assessment Program
Texas Parks and Wildlife Department
1702 Landmark Lane, Suite 3
Lubbock, TX 79415

Office: (806) 761-4936
Richard.Hanson@tpwd.texas.gov

From: David Hudson <dhudson@jacobmartin.com>

Sent: Thursday, June 17, 2021 9:31 AM

To: Richard Hanson <Richard.Hanson@tpwd.texas.gov>

Subject: RE: City of Haskell, TX —TCEQ Municipal Solid Waste Landfill Type 1AE Expansion (TPWD
#45868)

ALERT: This email came from an external source. Do not open attachments or click on links in unknown

or unexpected emails.

Due to an increase in rainfall, the City of Haskell can no longer meet the TCEQ Type 1AE designation and
will not be expanding the landfill. They will be applying to TCEQ for a registration of a Type V transfer
station on the landfill property. Are there any concerns with this change?

From: Richard Hanson <Richard.Hanson@tpwd.texas.gov>

Sent: Thursday, February 11, 2021 9:14 AM

To: David Hudson <dhudson@jacobmartin.com>

Subject: City of Haskell, TX —TCEQ Municipal Solid Waste Landfill Type 1AE Expansion (TPWD #45868)

Hi David,

Thank you for submitting the proposed City of Haskell landfill expansion project for review. Based on
review of the documentation and description provided, the Wildlife Habitat Assessment Program does
not anticipate significant adverse impacts to rare, threatened, or endangered species, or other fish and
wildlife resources. However, please note it is the responsibility of the project proponent to comply with
all federal, state, and local laws that protect fish and wildlife. Provided the project plans do not change,
TPWD considers coordination to be complete.

Rick Hanson



Wildlife Habitat Assessment Program
Texas Parks and Wildlife Department
1702 Landmark Lane, Suite 3
Lubbock, TX 79415

Office: (806) 761-4936
Richard.Hanson@tpwd.texas.gov
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June 17, 2021

Judge Kenny Thompson
Haskell County

County Courthouse 1 Avenue D
Haskell, TX 79521

RE: City of Haskell, TX — TCEQ Municipal Solid Waste Landfill Type 1AE information and proposed
transfer station

Dear Sir:

The City of Haskell is working to obtain a registration for a transfer station at the current landfill with the
Texas Commission on Environmental Quality (TCEQ). The proposed project would add a conventional single
building transfer station with a ramp and loading alley. The landfill is expected to close when as the
currently used final cell is filled. The rainfall data did not support a Type 1AE designation.

Acting on behalf of the City of Haskell, JACOB | MARTIN is in the process of preparing an application
pursuant to the rules in 30 TAC § 330.

A project description is hereby submitted to your office along with project maps. Further information is
available upon request.

We are requesting that your office review the proposed project and issue comments regarding potential
impacts to the environment and other interests that pertain to or are potential conflicts with projects being
implemented by your agency.

To aid in a timely and accurate application for the permit amendment we are requesting a response within
30 days. Thank you for your assistance on this project. Should you need additional information or have any
questions, please contact me at (325)-695-1070 or through email at dhudson@jacobmartin.com. Please
address all correspondence to our Abilene office location.

Sincerely,

JACOB | MARTIN

) Y pdr

David Hudson

@ 325.695.1070 @ info@jacobmartin.com 3465 Curry Lane 1508 Santa Fe, Suite 203
817.594.9880 www.jacobmartin.com Abilene, TX 76906 Weatherford, TX 76086
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June 17, 2021
West Central Texas Council of Governments
3702 Loop 322
Abilene, TX 79602

RE: City of Haskell, TX — TCEQ Municipal Solid Waste Landfill Type 1AE information and Proposed
Transfer Station

Dear Sir or Madam:

The City of Haskell is working to obtain a registration for a transfer station at the current landfill with the
Texas Commission on Environmental Quality (TCEQ). The proposed project would add a conventional single
building transfer station with a ramp and loading alley. The landfill is expected to close when as the
currently used final cell is filled. The rainfall data did not support a Type 1AE designation.

Acting on behalf of the City of Haskell, JACOB | MARTIN is in the process of preparing an application
pursuant to the rules in 30 TAC § 330.

A project description is hereby submitted to your office along with project maps. Further information is
available upon request.

We are requesting that your office review the proposed project and issue comments regarding potential
impacts to the environment and other interests that pertain to or are potential conflicts with projects being
implemented by your agency.

To aid in a timely and accurate application for the permit amendment we are requesting a response within
30 days. Thank you for your assistance on this project. Should you need additional information or have any
questions, please contact me at (325)-695-1070 or through email at dhudson@jacobmartin.com. Please
address all correspondence to our Abilene office location.

Sincerely,

JACOB | MARTIN

D

David Hudson

@ 325.695.1070 @ info@jacobmartin.com @ 3465 Curry Lane 1508 Santa Fe, Suite 203
817.594.9880 www.jacobmartin.com Abilene, TX 76906 Weatherford, TX 76086
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June 24, 2021
Glenn Allbritton, P.E.

Abilene District

Texas Department of Transportation

4250 N. Clack

Abilene, TX 79601

RE: City of Haskell, TX — TCEQ Municipal Solid Waste Transfer Station

Dear Sir:

Acting on behalf of the City of Haskell, JACOB | MARTIN is in the process of preparing an
application pursuant to the rules in 30 TAC § 330.

A project description is hereby submitted to your office along with project maps. Further
information is available upon request.

potential impacts to the environment and other interests that pertain to or are potential conflicts
with projects being implemented by your agency.

While we understand the volume of request that the agency receives, we are requesting a response
within 30 days. Thank you for your assistance on this project. Should you need additional
information or have any questions, please contact me at (325)-695-1070 or through email at

Sincerely,

JACOB | MARTIN

\dgﬁ\/ /{M

id Hudson

325.695.1070 info@jacobmar’tin.com @ 3465 Curry Lane 1508 Santa Fe, Suite 203
817.594,9880 Www.jacobmartin.com Abilene, TX 76906 Weatherford, TX 76086
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