


CASE STUDY 5

- Introduction

Case Study 5 is an example of a Class IIIB - Low Inter-
connection ground water, This case is based on a permit
application for underground injection of liquid wastes. The
standard Classification Review Area, defined by a two-mile
radius from the proposed facility, is used in this example.
Subdivision of the Classification Review Area is exemplified
below.

Preliminary Information with Respect to the
Classification Review Area

General

A permit application is being submitted for underground
injection of 1liquid wastes into the Emery Formation.
Planning, zoning, and tax- -maps indicate land use in the area
is primarily for farming and cattle production. The Classi-
fication Review Area is shown in Figure C5-1.

Geology/Hydrogeoloay
U.S. Geoclogical Survey reports indicate the target

formation for subsurface disposal is the lower ground-water
unit (Emery sandstone) located at a depth of approximately
4,000 feet (Figure C5-2). Below this formation are basement
rocks of quartzite, schist, and granite. The upper ground-
water units are composed of flat-lying, alternating layers of
dolomite, limestone, and sandstone.

The str-t-igraphic sequence shown in Figure C5-2 was
developed previous well logs taken during oil and gas
exploratic. ’he stratigraphy encountered correlates with
the stratigr._.ay in other parts of the basin and reflects the
regional geology.

Water-quality samples were also taken during drilling.
It was determined that ground water in the Emery Sandstone
has a total dissolved solids content ranging from 12,000~-
15,000 mg/1.

Potable water for area residents, as well as for
livestock, is produced from the uppermost sandstone aquifer,
the Wagner Formation.
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Classification Review Area Subdivision (Interconnection)

Three ground-water units can be identified within the
Classification Review Area and are numbered as shown in
Figure €5-3. Ground waters in each ground-water unit are
separated from each other by unfractured, laterally extensive
shale units. A low degree of interconnection is demonstrated
due to the presence of these Type 2 boundaries. The inte-
grity of these boundaries has not been compromised by
improperly constructed or abanondoned wells, or other
apertures. Injection and pressure tests performed indicate
that pressures required to meet the design flow rate fall
well below the Emery Formation's pressure-induced fracturing
limits.

Normally ground-water classification would be restricted
to the ground-water unit which is potentially affected by the
presence of the proposed facility. The proposed facility, in
this case, is a liquid waste injection well. Under a worst-
case scenario, potential contaminants entering the ground
water from the facility would be tranported in all ground-
water units underlying the facility rather than Jjust the
Emery Formation. Therefore, classification of each ground-
water unit is necessary.

Wel ese r sSurve

Figure C5-1 shows the location of four domestic wells
identified in the Classification Review Area. These wells
are screened within 200 feet of the ground surface in the
uppermost sandstone aquifer,

No water-supply reservoirs are present in the Classi-
fication Review Area. '

Ecologically Vital Areas

The only discharge point in the Classification Review
Area is from the upper sandstone aquifer to a local stream.
However, the U.S. Fish and Wildlife Service confirmed that
this stream does not provide habitat for an endangered
specieas. Additionally, no Federally-protected lands exist in
the area. Thus, the ground water is not considered to be
ecologically vital.
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and assolcated worksheet in Table 4-1,

Referring to the Procedural Guide shown in Figure 4-1

ground-water Unit No.

3 is classified using the following steps:

Step Question/Direction Response/Comment

1 Establish Classification The CRA is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility and has
information. Optional - been subdivided because
Demonstrate subdivi- of the presence of low
sion(s) of the CRA. permeability flow barriers

beneath the ground-water
units.

2 Locate any ecologically No ecologically vital
vital areas in the CRA, areas are present in the
Does the CRA or appro- CRA.
priate subdivision
overlap an ecologically
vital area?

. Yes, go to next step
. No, go to Step 4

4 Determine location of No drinking water wells
well (s) within the CRA are within ground-water
or appropriate sub- unit No. 3.
division. Does the CRA
or appropriate sub-
division contain well(s)
used for drinking water?

. Yes, go to next Step
. No, go to Step 8
8A Determine location of No reservoirs are present

reservoirs within the
CRA or appropriate sub-
division.

Does the CRA or appro-
priate subdivision
contain reservoirs

used for drinking water?

. Yes, go to next step
» No, go to Step 9

within the CRA.



Step

Question/Direction

Response/Comment

10

12

Determine yield from
ground water medium
(total depth across
CRA or appropriate
subdivision). Can it
yield 150 gallons-per-
day to a well?

. Yes, go to next step

. No, then the ground
water is CLASS IIIA-
NOT A SOURCE OF
DRINKING WATER
(INSUFFICIENT YIELD)

Determine water-quality
characteristics within
the CRA or appropriate
subdivision.

Is the water quality
greater than 10,000 mg/l
total dissolved solids
(TDS)?

(Note: If water quality
is unknown then this
gquestion must be answered
no.)

. Yes, go to Step 12
. No, go to next step

Perform interconnected-
ness analysis. Is there
a low degree of inter-~
connection between the
ground water being
classified and adjacent
ground units or surface
waters within the initial
CRA?

. Yes, then the ground
water is CLASS IIIB-
NOT A SOURCE OF
DRINKING WATER (LOW
INTERCONNECTION)

Yes, the uppermost
sandstone agquifer exceeds
the sufficient yield
criteria.

Yes, ground-water unit

No. 3 contains water with
TDS averaging 12,000 to
15,000 mg/l and eXxceeds
the Class III TDS
thresheld.

Yes, verticle movement to
adjacent upper or lower
units is restricted by
geologic units of low
permeability.



Step Question/Direction Response/Comment

. No, then the ground
water is CLASS IIIA-
NOT A SQOURCE OF
DRINKING WATER (INTER-
MEDIATE~-TO-HIGH
INTERCONNECTION)

FINAL CLASS DETERMINATION: CLASS IIIB - NOT A SOURCE OF
DRINKING WATER
(LOW INTERCONNECTION)



Classification of Ground-Water Unit No.

2 is accomplished

using the Procedural Guide shown in Figure 4-1 and associated
worksheet in Table 4-1.

Step Question/Direction Response/Comment

1 Establish Classification The CRA is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility and has
information. Optional - been subdivided because of
Demonstrate subdivi- the presence of low perme-
sion(s) of the CRA. ability flow barriers

between the ground-water
units.

2 Locate any ecologically No ecologically vital
vital areas in the CRA. areas are present in the
Does the CRA or appro- CRA.
priate subdivision
overlap an ecologically
vital area?

. Yes, go to next step
. No, go to Step 4

4 Determine location of No drinking water wells
well(s) within the CRA are wihtin ground-water
or appropriate sub- Unit No. 2.
division. Does the CRA
or appropriate sub-
division contain well(s)
used for drinking water?

. Yes, go to next Step
. No, go to Step 8
8A Determine location of No water-supply reser-

reservoirs within the
CRA or appropriate sub-
division.

Does the CRA or appro-
priate subdivision
contain reservoirs

used for drinking water?

. Yes, go to next step
. No, go to Step 9

voirs are within th
CRA- ’



Step Question/Direction Response/Comment

9 Determine yield from The uppermost sandstone
ground water medium aquifer exceeds the
(total depth across sufficient yleld criteria.

CRA or appropriate
subdivision). Can it
yield 150 gallons-per-
day to a well?

. Yes, go to next step

. No, then the ground
water is CLASS IIIA-
NOT A SOURCE OF
DRINKING WATER
(INSUFFICIENT YIELD)

10 Determine water-quality Water quality is unknown
characteristics within for ground-water unit
the CRA or appropriate No. 2.
subdivision.

Is the water quality
greater than 10,000 mg/l
total dissolved solids
(TDS) ?

(Note: If water quality
is unknown then this
gquestion must be answered
no.)

. Yes, go to Step 12
. No, go to next step

11 Are the ground waters so Water quality is unknown
contaminated as to be for ground-water unit
untreatable? No. 2.

(Note: If water quality
is unknown then this
question must be answered
no.)

. Yes, go to next step

. No, then the ground
water is CLASS IIB-
POTENTIAL SOURCE OF
DRINKING WATER

FINAL CLASS DETERMINATION: CLASS IIB - POTENTIAL SOURCE OF
DRINKING WATER

C-39



Finally, classification of Ground-Water Unit Neo. 1 is
accomplished using the following steps from the Procedural
Guide shown in Figure 4-1 and associated worksheet in Table

4-1:

Step Question/Direction Response/Comment

1 Establish Classification The CRA is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility and has
information. Optional - been subdivided because
Demonstrate subdivi- of low permeability flow
sion(s) of the CRA. barriers between the

ground-water units.

2 Locate any ecologically No ecolegically vital
vital areas in the CRA. areas are present in the
Does the CRA or appro- CRA.
priate subdivision
overlap an ecologically
vital area?

. Yes, go to next step
. No, go to Step 4

4 Determine location of Four domestic wells are
well(s) within the CRA present within ground-
or appropriate sub- water unit No. 1.
division. Does the CRA
or appropriate sub-
division contain well(s)
used for drinking water?

. Yes, go to next Step
. No, go to Step 8
5 Inventory population The wells 4o not serve a

FINAL CLASS DETERMINATION:

served by well (s}.
Does the well(s) serve a
substantial population?

. Yes, go to next step

. No, then the ground
water is CLASS IIA-
CURRENT SOURCE OF
DRINKING WATER

substantial population as
determined under Option A.

CLASS IIA - CURRENT SOURCE CF

DRINKING WATER

C-40



CASE STUDY 6

Introduction

The following case study deals with the issues of
treatability and interconnection. It is an example of a
Class IIIA - High Interconnection between surface and ground
waters. In addition, based on the ground-water discharge
scheme of this flow system, and the intermediate degree of
connection between ground waters on opposite sides of a
river, the Classification Review Area has been subdivided.

Preliminary Information with Respect to the
Classification Review Area

General

A permit application is being submitted for a site
approximately 1000 feet west of the Pearl River (Figure Cé6-
1l). This site is located.within city limits.

Geology/Hydrogeoloqy

Based on U.S. Geological Survey reports, the site
geology consists of 15 to 30 feet of flood plain silts and
very fine sands immediately beneath the proposed facility

(Figure C6-2). The water table is located in this unit.
Underlying the silty unit are 4 to 11 feet of more permeable
fluvial sand. Thick lacustrine clays below the fluvial

sediments form the lower flow boundary of the site., Ground
water discharges to the Pearl River.

Classification Review Area Subdivision {Interconnection)

It is known that the Pearl River serves as a ground-
water flow divide, therefore, division of the Classification
Review Area into two separate ground-water units (each of
which discharges to the river) is possible (Figure C6-3). An
intermediate degree of interconnection is denmonstrated where
the adjacent ground waters are in separate ground-water units
due to the presence of a flow boundary. The position of the
river as a flow boundary is not expected to change to any
significant degree from current or planned ground-water
withdrawals.

Well /Reservoir Survey

No water-supply reservoirs or drinking-water wells are
present in the Classification Review Area. Local residents'
drinking-water supply is piped-in from a source outside the
Classification Review Area.

The above information was verified by the County Public
Health Agency.
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FIGURE C6-2
GENERALIZED CROSS SECTION OF THE HYDROGEOLOGY WITHIN THE CLASSIFICATION REVIEW AREA
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FIGURE C6-3
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Demography

The population is centered on the west side of the Pearl
River. Based on U.S, Census Bureau statistics, approximately
100,000 persons reside there. The remainder of the Classifi-
cation Review Area is sparsely populated.

Ecologically Vital Areas

The Classification Review Area does not encompass any
Federal lands designated for ecological protection or
ecologically vital areas. Ground-water discharge areas have
.been identified as the Pearl River and associated tribu-
taries. The U.S. Fish and Wildlife Service confirmed that
these areas do not provide unique habitats for any endangered
species.

Treatability

Over the years, the city has maintained numerous
industrial activities which have resulted in gross, wide-
spread contamination of the ground water. Based on an
extensive network of monitoring wells, it has been determined
that the ground water has been polluted by various organic
and inorganic constituents. Table C-3 lists various contam-
inants present in the ground water and treatment efficiencies
typically reported in EPA treatability and effluent quideline
manuals. The amount of contaminant cited represents an
average of water-quality samples obtained from monitoring
wells located on the west side of the Pearl River. Should
these waters be used as a source of drinking water they would
require treatment using technologies such as air stripping,
lime precipitation, sand filtration, and reverse osmosis.
Table C=-3 also presents contaminant concentrations after
application of these technologies. Drinking water standards
for some constituents were not met, therefore, the ground
water is deemed untreatable, by reasonably available tech-
nologies,

The following classification demonstration is applicable
only to the ground-water unit located beneath the proposed
facility - the western portion of the Classification Review
Area relative to the Pearl River. Classification of the
ground-water unit east of the river is not necessary.
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TABLE T-3
APPROXTHATE REHOVAL OF CONTAMINANTS FHOM AN [NFLUENT TREATED USIKG ALH STRITPING, LIME PHECIPITATION. SANU FILTHATION, AND REVEKSE OSMCSIS

TREATHENT EPPICIENCIES®
Initial AMr Precipitation Sand Revorss | Effluent Conc. With | DW.P | Effluent Canc. wig | D.W.D
Conatitusnt Concentration | Stripplng | Clarification | Filtratlon | Cxmosls Reverse Osmosis Met? Reaverss Osmosis Het?
(mg/1) (mg/1) (mg/1)
Trichloresthylene 150 k2 3H 57% 431 991 0,007 Yax 0,74 No
Tetrachloroethylens 3 L] 4 BS% 0x 601 0.03 No D.cd No
1.1.1-Trichlorosthane 50 991 731 9T 601 0.002 NA 0.004 NA
Carbon Tetrachlorids 300 98X 9% 3% 9% g.0ot Yas 0.004 Yoz
Benzsns 300 BOZ 991 41X 75% 0.09 Ne 0.35 No
Teluane 0 953 50% 672 12% 0.3% No g.41 Ko
Chloroforw 50 L1 951 50X 792 0.1l No 0,350 No
Ca 1,300 01 582 131 957 27.4 HA 543 RAS
Mg 500 0z [ 2} 63 951 4.0 NA 79.9 NAS
K 75 0% 21 ox 952 2.9 Ha 58.5 NA
Ns 100 ox X ox 951 . NA 78.0 NA
L 20 o 6% 2z a7z 0.29 nad 0.54 nad
N 5 ox 5% . 191 &7z 0.54 NA® 1.6 HA®
Cu 150 0z 931 42 84x .97 af 6.1 NA®
I 500 oz 91 552 %83 0.32 naf 15.3 e
c 25 oz 9% 671 " 0.10 No 0.91 Ko
™S 4,000 mg/1 TDS 41 mg/l TDSE Yeas 790 wmgf1 TOS? Ko

¥ Neported ove the medisn efficiencles for contamisent removal from various water sns vastewster trastmant operations,
incidental in procssses designed for reamoval of other contasinsnts.

b Drinking water criteria are availsble for the folloving constituents:

Trichlorcathylens [0.075 s/l Long-Ters Health advisory)
Tetrachloroethylane (0,02 wg/l Long-Term Health Advisory)
Carbon Tetrschlorids (0.02 mg/1 10-day Heslth Advisory)
Bengane (0.7 ag/l Long-Ters Hasxlth Advisory)

Tolusne (0.34 mgfl Long-Term Advisory)

Chlorofors (0.1 wg/1l MCL}
Cadaium (0,01 wg/1 HGL)

€ 'éithouf. TRVerse o3mosis, this vater has sxcassive hardness (as measured by the presence of calcium and magnesium fenz), PFurther softening

Hsny ¢f the cemcvals are

trsatment processes vould be required in order to distribute water which will not tause excessive scsling and degradation of the distribution

systeas.

9 The iron content of the trested vater is sufficiently low that {t iz nor expectsd To impart undesirzble flavor, nor to csuse staining of receiving

basins or laundry.

® These concentrations excesd the U,5, EPA Ambient Water Quality Criteria devaloped in 1930.

1 These concentrations are lass than the U.S. EPA Amblent Water Quality Criteris developad in 1980,

§ Public vater supply systsms typically provide drinking vaters with less than 500 mg/l TDS, although this is not a mandated level.




and associated worksheet in Table 4-1,

Referring to the Procedural Chart shown in Figure 4-1

the ground water is

classified using the following steps:

Step Question/Direction Response/Comment

1 Establish Classification The CRA 1is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility and has
information. Optional - been subdivided into two
Demonstrate subdivi- ground-water units. The
sion(s) of the CRA. ground-water classifica-

tion decision is restrict-~
ed to the western ground-
water unit.

2 Locate any ecologically No ecologically vital
vital areas in the CRA, areas are present in the
Does the CRA or appro- CRA.
priate subdivision
overlap an ecologically
vital area?

. Yes, go to next step
. No, go to Step 4

4 Determine location of No, the ground-water
well(s) within the CRA unit being classified
or appropriate sub- does not contain any
division. Does the CRA drinking-water wells.
or appropriate sub-
division contain well(s)
used for drinking water?

. Yes, go to next Step
. No, go to Step 8
8A Determine location of No water-supply reser-

reservoirs within the
CRA or appropriate sub-
division.

Does the CRA or appro-
priate subdivision
contain reservoirs

used for drinking water?

. Yes, go to next step
No, go to Step 9

voirs are present in the
CRA.



Step Question/Direction

Response/Comment

10

11

Determine yield fron
ground-water medium
(total depth across
CRA or appropriate
subdivision). Can it
yield 150 gallons-per-
day to a well?

. Yes, go to next step

. No, then the ground
water is CLASS IIIA-
NOT A SOURCE OF
DRINKING WATER
(INSUFFICIENT YIELD) -

Determine water-quality
characteristics within
the CRA or appropriate
subdivision.

Is the water quality
greater than 10,000 mg/l
total dissolved solids
(TDS)?

(Note: If water quality
is unknown then this
gquestion must be answered
no.)

Yes, go to Step 12
. No, go to next step

Are the ground waters so
contaminated as to be
untreatable?

(Note: If water quality
is unknown then this
question must be answered
no.)

. Yes, go to next step

. No, then the ground
water is CLASS IIB-
POTENTIAL SOURCE OF
DRINKING WATER

Yes, the ground-water
medium is presumed to meet
the sufficient yield
criterion,

No, the ground-water unit
being classified has less
than 10,000 mg/l TDS.

Yes, the ground-water unit
being classified is deemed
untreatable by reasonably
available technologies.



Step Question/Direction

Response/Comment

12

FINAL CLASS DETERMINATION:

Perform interconnected-
ness analysis., 1Is there
a low degree of inter-
connection between the
ground water being
classified and adjacent
ground units or surface
waters within the initial
CRA?

. Yes, then the ground
water is CLASS IIIB-
NOT A SOURCE OF
DRINKING WATER (LOW
INTERCONNECTION)

. No, then the ground
water is CLASS IIIA-
NCT A SOQURCE OF
DRINKING WATER
(INTERMEDIATE-TO-HIGH
INTERCCNNECTION)

No, a high degree of
interconnection exists
between the ground water
and surface waters. An
intermediate degree of
interconnection exists
between ground waters on
opposite sides of the
river.

CLASS IIIA - NOT A SQURCE OF

DRINKING WATER (INTERMEDIATE
TO HIGH INTERCONNECTION)



CASE STUDY 7

Introduction

A Class I irreplaceable drinking-water source is repre-
sented in this Case Study. The standard Classification
Review Area, defined by a two-mile radius from the proposed
facility, is used in this example. Relevant issues for irre-
placeability include substantial population and vulner-
ability.

Preliminary Information with Respect to the
Classification Review Area

General

A permit application is being submitted for a site along
the White River in the midwest (Figure ¢7-1). Land use in
the viecinity is light to heavy industrial with a residential
area to the north.

Geology/Hydrogeology

The U.S., Geological Survey and county hydrogeologists
characterize the principal aquifer of the well field (Figure
C7-2) as a fractured sandstone formation which is overlain by
a sandy glacial till and alluvium. Ground-water movement
through the water~table agquifer occurs primarily through
fractures and is toward the White River where the ground
water discharges (Figure C7-3).

Well /Reservoir Survey

A municipal well field exists north of the proposed
facility. It contains 19 large-capacity wells pumping a
total of 8 million gallons-per-day (mgd). These wells are
screened in the fractured sandstone formation to an approxi-
mate depth of 300 feet.

Residential wells are also present in the Classification
Review Area although their exact locations have not been
determined. It 1is known, however, that they are also
screened in the sandstone, as well as the alluvium.

No water-supply reservoirs are present in the Classifi-
cation Review Area.

Demography

The population within the Classification Review Area is
estimated at 125,000, 60 percent of which are provided
drinking water from the well field. This site populatieon
constitutes a substantial population under irreplaceability

Option A. -
P C-50
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FIGURE C7-2
GENERALIZED CROSS SECTION OF THE HYDROGEOLOGY WITHIN THE CLASSIFICATION REVIEW AREA
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FIGURE C7-3
MAP OF THE WATER TABLE SURFACE
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Ecologically vVital Areas

Ground water discharges to the White River. It has been
confirmed by the U.S. Fish and Wildlife Service that this
area does not provide habitat for any endangered species.
T?us, the ground water is not considered to be ecologically
vital.

Vulnerability

Under Option A for determining wvulnerability, one
approach, presented here, is to map out each hydrogeologic
setting in the Classification Review Area that may have
differing DRASTIC indices. An area welghted average index
can then be computed. Figure C7-4 shows the mapped DRASTIC
map units.

Rating Weight Number

Map Unit A - Glacial Till -

. Depth to water - 5-10 feet 9 5 45
. Net recharge - 6~% inches/year 8 4 . 32
. Aquifer media - fractured -

sandstone 8 3 24
. Soil media ~ clay loam 3 2 6
. Topography - 6-12 percent 5 1 5
. Impact of vadose zone media -

sand and gravel with significant

silt and clay 4 5 20
. Hydraullc conduct1v1ty -

estimated 500 gpd/ft 4 3 _12

DRASTIC Index (TOTAL) 144

Rating Weight Number
Map Unit B - Alluvium

. Depth to water - 5-10 feet 9 5 45
. Net recharge - 6-9 inches/year 8 4 32
. Aquifer media - fractured

sandstone 8 3 24
. S0il media ~ sandy loanm 6 2 12

. Topography - 2-6 percent 9 1 9
. Impact of vadose zone media - .
sand and gravel with significant

silt and clay 7 5 35
. Hydraulic conduct1v1ty -
estimated 500 gpd/ft 4 3 12

DRASTIC Index (TOTAL) 169

C-54



Area Weighted DRASTIC

Map DRASTIC Proportion of Area Weilghted
Unit Index Classification Review Area Index
A 144 40% 57.6
B 169 60% 101.4
Classification Review Area Weighted Index 159

The facility is sited over Map Unit B and is designated as a
highly vulnerable hydrogeologic setting. If the facility had
overlain Map Unit A then the decision would still be for
highly wvulnerable because the area weighted DRASTIC index
exceeds the criterion and more than 50 percent of the CRA is
highly wvulnerable. Thus, the entire Classification Review
Area 1is designated as highly vulnerable to ground-water
contamination under Option A for assessing vulnerability.

Under Option B for determining vulnerability, an expert
hydrogeologist in the area was consulted. The hydrogeologic
setting of fractured sandstone overlain by sandy glacial till
and alluvium is considered highly vulnerable by this expert,

Irreplaceability

An analysis of available alternative sources of water
was not conducted. Thus, by default, the drinking-water
supply is assumed irreplaceable under both Options A and B.



FIGURE C7-4
MAPPED DRASTIC UNITS OF THE CLASSIFICATION REVIEW AREA
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and the associated worksheet in Table 4-1,

Referring to the procedural chart shown in Figqure 4-1

the ground water

is classified using the following steps:

Step Question/Direction Response/Comment
1 Establish Classification The CRA is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility. No
information. Optional - CRA subdivision has been
Demonstrate subdivi- performed.
sion(s) of the CRA.

2 Locate any ecologically No ecolegically vital
vital areas in the CRA. areas are present in the
Does the CRA or appro- CRA.
priate subdivision
overlap an ecologically
vital area?

. Yes, go to next step
. No, go to Step 4

4 Determine location of Yes, a municipal well
well(s) within the CRA field exists north of the
or appropriate sub- proposed facility,
division. Does the CRA residential wells are also
or appropriate sub- present in the CRA.
division contain well(s)
used for drinking water?
. Yes, go to next Step
. No, go to Step 8

5 Inventory population Yes, the municipal well

served by well(s).
Does the well(s} serve a
substantial population?

. Yeg, go to next step

. No, then the ground
water is CLASS IIA-
CURRENT SOURCE OF
DRINKING WATER

field serves 75,000
persons.



Step Question/Direction

Response/Comment

6 Unless proven otherwise,
the drinking water source
is assumed to be irre-
placeable. Optional -
perform irreplaceability
analysis. Is the source
of drinking water
irreplaceable?

. Yes, go to next step

. No, then the ground
water is CLASS IIA-
CURRENT SOURCE OF
DRINKING WATER

7 Perform vulnerability
analysis. Is the CRA or
appropriate subdivision
a highly vulnerable
hydrogeologic setting?

+ Yes, then the ground
water is CLASS I -
IRREPLACEABLE SOURCE
OF DRINKING WATER

. No, then the ground
water is CLASS IIA-
CURRENT SOURCE OF
DRINKING WATER

Yes, the drinking water

is assumed irreplaceable
under Options A and B.
(Irreplaceability analysis
not performed).

Yes, the CRA is a highly
vulnerable hydrogeologic
setting under both
Options A and B.

FINAL CLASS DETERMINATION: CLASS I - IRREPLACEABLE SOURCE OF

DRINKING WATER



CASE STUDY 8

Introduction

Case Study 8 relates to an ecologically vital habitat.
However, the Classification Review Area is subdivided such
that the ultimate ground-water c¢lass determination beneath
the facility is Class IIB ~ Potential Source of Drinking
Water.

Preliminary Information with Respect to the
Classification Review Area

General

A pernit application is being submitted for a site
located along the Logan River (Figure C8-1). The area is
generally undeveloped, with the exception of the city located
in the northwestern portion of the Classification Review
Area. o

Geology/Hydrogeoloqgy

U.S. Geological Survey reports indicate the Valley Sand
aquifer is protected by the Green Formation, a predominantly
clayey sediment unit which is known to be an unfractured,
laterally continuous acquitard. The upper Caldor rformation
aquifer (Figure C8-2) discharges to rivers in the region, and
leaks downward into the aquitard. Beneath the proposed site,
ground water from the Caldor aquifer moves away from the site
and discharges into the Logan River.

Classification Review Area Subdivision (Interconnection)

It is known from existing studies that the river and its
tributaries serve as ground-water divides in the area, thus,
creating +three ground-water units which discharge to the
river bodies. Each system has been numbered as shown in
Figure ¢8-3. That portion of the Classification Review Area
containing the proposed facility (ground-water unit No. 1)
does not discharge to the segment of the river designated as
an endangered species critical habitat. As such, this ground
water unit is not highly interconnected to the waters of the
critical habitat.

Well /Reservoir Survey

Based on state and 1local planning board records, no
municipal/residential wells or water-supply reservoirs are
present in the Classification Review Area.
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FIGURE C8-2
GENERALIZED CROSS-SECTION OF THE HYDROGEOLOGY WITHIN THE CLASSIFICATION REVIEW AREA
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Demography

Based on U.S. Census Bureau information, approximately
20,000 persons 1live in the northwestern section of the
Classification Review Area. The remaining area is undevel-
oped to date.

Ecologically Vital Area

National Fish and Wildlife Federation records indicate
that the southernmost portion of the Logan River, within the
Classification Review Area, 1is designated as a critical
habitat for an endangered fish species. The location of this
habitat also serves as a ground-water discharge area for
ground-water units 2 and 3 (Figure C(C8-3). It should be
noted, however, that the proposed facility is located such
that any potential pollutants leaching into the ground water
would enter ground-water unit No. 1 and eventually discharge
to the Logan River. '
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and associated worksheet in Table 4-1,

Referring to the Procedural Chart shown in Figure 4-1

the ground water is

classified using the following steps:

Step Question/Direction Response/Comment

1 - Establish Classification The CRA is defined by a
Review Area (CRA) and two-mile radius from the
collect preliminary proposed facility and has
information. Optional - been subdivided into
Demonstrate subdivi- three ground-water units
sion(s) of the CRA. due to the presence of a

ground-water divide.

2 Locate any ecologically While there is an eco-
vital areas in the CRA. vital habitat within the
Does the CRA or appro~ CRA, the ground-water unit
priate subdivision being classified does not
overlap an ecologically discharge into it.
vital area?

. Yes, go to next step
+ No, go to Step 4

4 Determine location of No water-supply wells are
well(s) within the CRA present within the CRA.
or appropriate sub-
division. Does the CRA
or appropriate sub-
division contain well(s)
used for drinking watexr?

» Yes, go to next Step
. No, go to Step 8
8A Determine location of No water-supply reser-

reservoirs within the
CRA or appropriate sub-
division.

Does the CRA or appro—
priate subdivision
contain reservoirs

used for drinking water?

. Yes, go to next step
. No, go to Step 9

C-64

voirs present in the
CRA.



Step Question/Direction

Response/Comment

g Determine yield from
ground water medium
(total depth across
CRA or app:rropriate
subdivision). cCan it
yield 150 gallons-per-
day to a well?

. Yes, go to next step

. No, then the ground
water is CLASS IIIA-
NOT A SOURCE OF
DRINKING WATER
(INSUFFICIENT YIELD)

10 Determine water-quality
characteristics within
the CRA or appropriate
subdivision.

Is the water quality
greater than 10,000 mg/l
total dissolved solids
(TDS) ?

(Note: If water quality
is unknown then this

gquestion must be answered

no.)

Yes, go to Step 12
. No, go to next step

11 Are the ground waters so
contaminated as to be
untreatable?

(Note: If water quality
is unknown then this

question must be answered

no.)

. Yes, go to next step

. No, then the ground
water is CLASS IIB-
POTENTIAL SOURCE OF
DRINKING WATER

FINAL CLASS DETERMINATION:

Yes, the ground water
medium is presumed to
meet the sufficient yield
criterion.

No, water quality is
unknown.

No, water quality is
unknown.

CLASS IIB - POTENTIAL SOURCE OF

DRINKING WATER



