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Optimal Management and Quality Protection of
Groundwater Resources
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* Stockpiles )
* Dumps <—U- >0 7}'};61' Q ot:l]% %Xﬂ ;ﬁ%toﬂ EHE]'O:‘ v/‘\—
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¢ Holding ponds and lagoons ALE 7¢ (Abatement)/\] 9]{_ b 9 QA3 B
* Sanitary landfill A= = =
Fe use Asska Aok &
* Waste disposal in excavation i?ss;ozat;ojno ] LL °nE Eh: Hz}'lf > : :}112
¢ Leakage from underground tanks gegiel e AaAdle e Seedd
« Leakage from underground pipes AHgate] Z2A7IAY QH9E ESS AAAT =
o Artificial recharge Ho] glon YAZE JWo= $B S E3lo
- Sumps and cry well 2918 Aal5E AAIIE ol ok vy o
C. Originating below the water table
o I ¢) a4 B o] wpy A
* Waste disposal in wet excavation g 2Al alefA, BAA Y ool A
* Drainage wells and canals A7l s Adszy 855 AEE o
 Well injection of waste 238} 8™ 2 = A3k 59| Hhlo] glo
¢ Underground storage QALEE 7 W o) = & Ao Ao FEHz X
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(National Contingency plan)dl|A&= o} o] 7¢
AE AR 2A & st=5 Hol 3tk
1) Discovery and notification
2) Preliminary assessment
3) Immediate removal
4) Evaluation and determination of appro-
priate response
5) Planned removal
6) Remedial action
7)
2 dg

Al gest 7

pad

Documentation and cost recovery
A&t

NEzRNE

9 29 ol LA 3
#Ham

F AR AG

E

(H-6) Xisls 2o B M2t
(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
I. Physical/ Chemical Alteration Strategies
A Chemical Fixation
1. Neutralization
2. Precipitation
3. Chelation
4, Cementation
5. Oxidation -reduction
6. Biodegradation
B. Detoxification
1. Thermal
2. Chemical :
etc
3. Biological : activated sludge, aerated
lagoons, etc
C. Degradation
1. Hydrolysis
2. Dechlorination
3. Photolysis
4. Oxidation
D. Encapsulation
E. Waste segregation
F. Co-disposal
G. Leachate recirculation

jon -exchange, pyrolysis,

230

g2 5gad (E-D PHES ol s 44
599 99 =42 § 5 oA gAoN 7188
23 208 1§2 YA Y F59,

(E-7) X3l $2ES Y 3= oY
(After Carter and Knox, 1985)

Pollution
Problem Goal Methodologies

Acute Abatement 1. In situ chemical fixation

2. Excavation of contaminated soil
with subsequent backfilling with
“clean” soil

Acute Restoration | 1. Removal wells, treatment of con-
taminated ground water, and re-
charge.

2. Removal wells, treatment of con-
taminated ground water, and dis-
charge to surface drainage.

3. Removal wells and discharge to sur-
face drainage.

1. In situ chemical fixation.

2. Excavation of contaminated soil

with subsequent backfilling with

Chronic | Abatement

“clean” soil
trenches to collect

w

Interceptor
poliuted water as it moves laterally
away from site.

Surface capping with impermeable
material to inhibit infiltration of
leachate -produing precipitation.

Subsurface barriers of impermeable
material to restrict hydraulic flow

Eed

o

from source.
6. Modify pumping patterns at
existing wells.
Inject fresh water in a series of
wells placed around source or con-

~

taminant plume to develop pressure
ridge to
pollutants

restrict movement of

Removal wells, treatment of con-
taminated ground water, and re-

Chronic | Restoration 1.
charge.

2. Removal wells, treatment of con-
taminated ground water, and dis-
charge to surface drainage.

3. Removal wells and discharge to sur-
face drainage.

4. In situ chemical treatment.

5. In situ biological treatment.
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SRR ERE

cm(Bailer, Suction lift

pumpS) oA 5.0cm(Gear drive pump, Helical
rotor pump )2 *H9e]ch(Nielsen, 1991 : p.
476).

CE-9) ZAE Mx| ot AZKFAIM 275 ZH|
ALADEZS

T g2 E 5
1) & Bailer Air lift pump

Camera Cement mixer

Generator Grout tank/ grout pump

Safety equipment  Shovels

Soil sampler Steam cleaner

Submersible Surge block

pump Tool kit

Tape measure Truck

Trowel

Drill rig and support equipment

Tanks or. drums for storage of developed water
2) A2E | Aluminum foil Fuel

Bentonite Gloves

Blank casing Hard hats

Blue ice Ice chest

Buckets Hose/ cable or pump

Casing Centralizer Padlocks

Paper towels Cement/ bentonite grout

Plastic bags Chain of custody forms

Plastic sheets Decontamination

Ready-mix detergents

cement Distilled water

Rope Drinking water container

Rubber boots Drums for waste

Safety glasses Etectrical extension cords

Sample End caps

containers Field notebook

Sample labels Film

Scrub brushes Filter sand

Tremie pipe Fire extinguishers

Tyvek suits First aid kit

Well log forms Waterproof marking pen

Aash lights

Slotted casing(screen)

Duct, strapping, clear and electrical tapes
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Device Description
Open bailer Open top. Bottom sealed or fitted with foot valve.
Available in wide range of rigid materials.
Uniimited sampling depth. Variable sample volume.
Point-source | Check valve at both top and tottom. Valves are
Bailer opened by cable operated from ground surface.
Unlimited sampling depth. Variable sample volume.
Syringe Sample container is lowered into sampling instaftation.
samplers Stainiess steel, Teflon, glass, polyethylene are used.
Unlimited sampling depth. Max 750nf sample volume.
Gear-drive Electric motor rotates a set of Teflon gears to
pump drive the sampte up the discharge line.
Stainless steel, Teflon, Viton are used.
Max. 60m sampling depth. Max. 30 € / s flow rate.
Gas-drive Gas(air, oxygen, nitrogen, etc.) pressure applied to
samplers water within sample chamber forces sample to surface.
Teflon, PVC, polyethylene are used.
Max. 90 m sampling depth. Max. 13 £/ s flow rate.
Bladder pump | Flexible bladder within device has check valves at
each end.
Stainless steel, Teflon, Viton, PVC, silicone are used.
Max. 120m sampling depth. Max. 30 £/ s flow rate.
Suction lift Self priming vacumn pump is operated at ground surface
(Peristaltic) and is attached to tubing which is lowered to the
pump desired depth.
Tygon, silicone, Viton, Neoprene, Teflon are used.
Max. 7.5m sampling depth. Variable flow rate.
Helical rotor Water sample is forced up discharge line by
pump electrically driven rotor-stator assembly.
Stainless steel, EPDM, Teflon, Viton are used.
Max. 40 m sampling depth. Max. 20 £/ s fiow rate.
Centrifugal Electrically driven impelier acceleraters water within
pump the pump body, forcing the sample up discharge line.
Stainless steel, ubber, brass are used.
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