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Ground water quality control
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Table 1. Sources of groundwater contamination

A. Originating on the land surface
infiltration of polluted surface water
land disposal of solid or liquid waste
stockpiles
dumps
disposal of sewage and sludge
deicing salt usage and storage
animal feedlots
fertilizers and pesticides
accidental spills

B. Origination above the water table
septic tanks, cesspools, and privies
holding ponds and lagoons
sanitary landfill
waste disposal in excavation
leakage from underground tanks
leakage from underground pipes
artificial recharge
sumps and dry wells

C. Originating below the water table
waste disposal in wet excavation
drainage wells and canals
well injection of waste
underground storage
mines
exploratory and abondoned wells
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1) discovery and notification
2) preliminary assessment

3) immediate removal

Table 2. Potential Source Control Strategies (after
Carter and Knox, 1985)

I. Volume Reduction Strategies
A. Recycling
B. Resource Recovery
1. materials recovery
2. waste-to-energy conversion
C. Centrifugation
D. Filtration
E. Sand Drying Beds
II. Physical / Chemical Alteration Strategies
A. Chemical Fixation
1. neutralization
. precipitation
. chelation
. cementation

. oxidation-reduction

Sy O W

. biodegradation
B. Detoxification
1, thermal

2. chemical — ion-exchange, pyrolysis, etc.
3. biological — activated sludge, aerated lagoons,
etc.
C. Degradation
1. hydrolysis
2. dechlorination
3. photolysis
4. oxidation
. Encapsulation
. Waste Segregation
. Co-Disposal
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. Leachate Recirculation

4) evaluation and determination of appropri-
ate response

5) planned removal

6) remedial action

7) documentation and cost recovery
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Table 3. Methodologies for Ground Water Quality Protection and Treatment(after Carter and Knox, 1985)

F’ Ltm __Geal _ _ _ __ Methodologies
Acute  Abatement 1. In situ chemical fixation
2. Excavation of contaminated soil with subsequent backfilling with “clean”
soil.
Restoration 1. Removal wells, treatment of contaminated ground water, and recharge.
2. Removal wells, treatment of contaminated ground water, and discharge to
surface drainage.
3. Removal wells and discharge to surface drainage.
Chronic Abatement 1. In situ chemical fixation.
2. Excavation of contaminated soil with subsequent backfilling with “clean”
soil.
3. Interceptor trenches to collect polluted water as it moves laterally away
from site.
4. Surface capping with impermeable material to inhibit infiltration of
leachate-producing precipitation.
5. Subsurface barriers of impermeable materials to restrict hydraulic flow
from sources.
6. Modify pumping patterns at existing wells.
7. Inject fresh water in a series of wells placed around source or contaminant
plume to develop pressure ridge to restrict movement of pollutants.
Chronic Restoration 1. Removal wells, treatment of contaminated ground water, and recharge.
2. Removal wells, treatment of contaminated ground water, and discharge to
surface drainage.
3. Removal wells and discharge to surface drainage.
4. In situ chemical treatment.

5. In situ biological treatment.

Table 4. U.S. Federal Regulations concerning

groundwater quality
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Table 5. Existing Federal Ground-Water Protection Programs

1

Regulation

SCWA-UIC
Parts 144-146

RCRA-264

RCRA-257

UMTRCA

TSCA-PCB
Part 761

CWA-Constr,
Grants Part 35

FIFRA-
Pesticide

Policy

High level
Rad. Wastes

CERCLA-NCP

Scope-what
Resource is
Protected?
Aquifers which
could supply
PWS with
{10,000mg/1TDS

and GW with
ﬁl0,000ﬂTDS )
Uppermost

aquifers

Groundwater

(undefined)

Upbermc;fr -
aquifers with 3
classes based on
current and
potential uses

Groundwater

Groundwater

(undefined)

|Which could
supply PWS or

use by more than

one person using

_|standards

Differential
Protection of
Groundwater?
Yes-Class V
wells can
degrade up to
MCLs vs. no
degradation for
class [, 11, TII
No increase in
hazardous waste
constituents or
no violation of
MCLs
Maintain

drinking water

Yes-no increz;e
in Mo or U.
Radium 226/228
up to 5pCi,
Gross Alpha up
to 15pCi
NO-no release of
PCBs to any

groundwater

Yes-protection to
levels set by

three classes

advisable level
based on no
effect on 10kg
child drinking 1
liter/day

| Yes-Some
aquifers become
part of disposal

site

Yes-Decisions on
a case-by-case

basis

(30 years post

Duration of
Control?

Duri;lg 7v;elilr -
operation, but
presumably

forever

closure for

disposal facilities

latory scheme

implies forever

Design objective
of 200-1000

years

e S O

ZO-years ;
post closure

Regulatory
Mechanism?
Classes Ito |
I1I-Design
Standards

Class V-non
endangerment of
USDWs
Design and
performance

standards

Design and
performance

standards i

Design
standards-liners
required

Design and
location

standards

Monitoring and
Remedial Action
Approach
Specified in

Permits

Monitoring and
remedial action

required

NONE

Case-by-case

decisions

-

Monitoring
Required

Unspécified

——

As iong as the
pesticide is

registered

[

fé,OOO years

g

Unspecified

Best practicable
waste treatment

technology

Controls on or
prohibition of
use of specific

pesticides

Design and
performance

standards

Case-by-case

decisions

Case-by-case
monitoring to
demonstrate
campliance

Monitoring can

be required of
registrants if GW
contamination 1s

concern

Casye-by-case

decisions
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