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APPENDIX A

COMPREHENSIVE GROUND-WATER MONITORING EVALUATION WORKSHEET

TOie following worksheets have been designed to assist the enforceirent 
officer/technical reviewer in evaluating the ground-water monitoring system an 
owner/cperator uses to collect and analyze sanples of ground water. The focus 
of the worksheets is technical adequacy as it relates to obtaining and analyzing 
representative samples of ground water. The basis of the worksheets is the 
final RCRA Ground Water Monitoring Technical Enforcement Guidance Document 
which describes in detail the aspects of ground-water monitoring which ERA 
deems essential to meet the goals of RCRA.

Appendix A is not a regulatory checklist. Specific technical deficiencies 
in the monitoring system can, however, be related to the regulations as illustrated 
in Figure 4.3 taken from the RCRA Ground-Vfeter Monitoring Corrpliance Order Guide 
(COG) (included at the end of the appendix). The enforcement officer, in 
developing an enforcement order, should relate the technical assessment from 
the worksheets to the regulations using figure 4.3 from the COG as a guide.

I. Office Evaluation - Technical Evaluation of the Design of the Ground­
water Monitoring Syston

A. Review of relevant documents:

1. Vhat documents were obtained prior to conducting the inspection:

a. RCRA Part A permit application? (Y/N)
b. RCRA Part B permit application? (Y/N)
c. Correspondence between the owner/cperator and

appropriate agencies or citizen's groups? (Y/N)
d. Previously conducted facility inspection reports? (Y/N)
e. Facility’s contractor reports? (Y/N)
f. Regional hydrogeo logic, geologic, or soil reports? (Y/N)
g. The facility's Sanpling and Analysis Plan? (Y/N) jfet
h. Ground-water Assessmant Program CUtline (or Plan, (

if the facility is in assessment monitoring)? (Y/N)
i. Other (specify) _________ "______________________________

B. Evaluation of the Owner/Qperator's Hydrogeologic Assessment:

1. Did the owner/cperator use the following direct techniques in the
hydrogeologic assessment:

a. Logs of the soil borings/rock corings (documented 
by a professional geologist, soil scientist, or 
geotechnical engineer)?

b. Materials tests (e.g., grain size analyses, 
standard penetration tests, etc.)?

c. Piezometer installation for water level measure­
ments at different depths?

d. Slug tests?

(Y/N) 

(Y/N) dv, 

(Y/N)
(Y/N) _4£

gcgP -JckaLLSJflL 5O

APPENDIX

CCtIPREHENSflJE GROUND-WATER NONIORI fl EVALUATION SARJFCSHEET

The follaing worksheets have been designed to assist the enforcement

officer/technical reviewer in evaluating the groundwater rronitoring systan an

oner/cperator uses to collect and analyze samples of ground water The focus

of the worksheets is technical adequacy as it relates to obtaining and analyzing

representative samples of grcund water The basis of the worksheets is the

final RCRA Ground Water Monitoring Technical Enforcenent Guidance Dairrent

sthich describes in detail the aspects of ground-water rrnnitoring tich EPA

dears essential to meet the goals of RCRA

Appendix is not regulatory checklist Specific technical deficiencies

in the monitoring systan can hcwever be related to the regulations as illustrated

in Figure 4.3 taken from the RCRA Ground-4tter Monitoring Conpliance Order Guide

CCC included at the end of the appendix The enforcarent officer in

develqing an enforcement order should relate the technical assessment from

the worksheets to the regulations using figure 4.3 fran the COG as guide

Office Evaluation Technical Evaluation of the Esign of the Ground
water Monitoring Systan

Review of relevant documents

%tat documents were obtained prior to conducting the inspection

ICRA Part permit application Y/N Ves

RCRA Part permit application Y/N
Corresçondence betv.een the cMner/cperator and

apprcpriate agencies or citizens groups Y/N je-c

Previously conducted facility inspection reports Y/N StS
Facilitys contractor reports Y/N .ci

Regional hydrogeologic geologic or soil reports Y/N 3Z
The facilitys Sampling and Analysis Plan YIN
Groundwater Assessment Program Cxitline or Plan
if the facility is in assesrent monitoring Y/N WA
Other specify

Evaluation of the Cxvner/Qperator Flydrogeologic Assessment

Did the aner/cperator use the follcMing direct techniques in the

hydrogeologi assessient

Lcx of the soil torings/rodc corings documented

professional geologist soil scientist or

geotechnical engineer
Materials tests e.g grain size analyses
standard penetration tests etc
Piezorreter installation for water level measure

irents at different depths
Slug tests

Y/N Je3

Y/N ..c

Y/N
Y/N

IA

24



(Y/N) ^
(Y/N) ~p~

e. Pvmp tests?
f. Geochemical analyses of soil sanples?
g. Other (specify) (e.g., hydrochemical diagrams

and wash analysis) ____________________________

2. Did the owner/operator use the following indirect techniques 
to supplement direct techniques data:

a. Geophysical well logs? (Y/N) 'je*,
b. Tracer studies? (Y/N) fjo
c. Resistivity and/or electromagnetic conductance? (Y/N)
d. Seismic Survey? (Y/N) r-i o
e. Hydraulic conductivity measurements of cores? (Y/N) do
f. Aerial photography? (Y/N) f/eY
g. Ground penetrating radar? (Y/N) /vTo
h. Other (specify) ________________________________________

3. Did the owner/cperator document and present the raw data from
the site hydrogeologic assessment? (Y/N)

4. Did the cwner/operator document methods (criteria)
used to correlate and analyze the infomation? (Y/N)

5. Did the owner/qperator prepare the following:

a. Narrative description of geology? (Y/N)
b. Geologic cross sections? (Y/N)
c. Geologic and soil naps? (Y/N)
d. Boring/coring logs? (Y/N)
e. Structure contour naps of the differing water

bearing zones and confining layer? (Y/N)
f. Narrative description and calculation of ground­

water flows? (Y/N)
g. Vfeter table/potenticrretric map? (Y/N)
h. Hydrologic cross sections? (Y/N)

6. Did the owner/cperator obtain a regional nap of
the area and delineate the facility? (Y/N)

If yes, does this map illustrate:

a. Surficial geology features? (Y/N)
b. Streams, rivers, lakes, or wetlands near the

facility? (Y/N)
c. Discharging or recharging wells near the facility? (Y/N)

Jil (dof 'YSl

Thzrp tests i/N Stes

Geochemical analyses of soil sarrples i/N III
Other specify e.g hydrothenical diagrarre

and wash analysis _________________________

Did the o4ner/operator use the follcwing indirect teduüques
to supple.rrent direct techniques data

Geqthysicnl well lo i/N
Tracer studies i/N
Resistivity and/or electrcngnetic conductance i/N
Seismic Survey i/N 7F
Hydraulic conductivity neasurenents of cores YIN r.e

Parial photography i/N
Grwnd penetrating radar i/N 73
Other specify ______________________________

Did the ciner/cperator dooment and present the raw data fran

the site hydrogeologic assessrrent i/N Jes

Did the ciwner/cperator docirtent methods criteria
used to correlate and analyze the infonration i/N

Did the aner/cperator prepare the follcwing

Narrative description of geolo i/N Z5
Geologic cross sections i/N 37s

Geologic and soil traps YIN
Boring/coring logs Y/N T9i31Jd FL-231

Structure contair naps of the differing water

bearing zones and confining layer i/N Je

Narrative description and calculation of graind
water floas i/N 1-S

Stter table/potenticnetric nap i/N
Hydrologic cross sections YIN

Did the cwner/operator obtain regional nap of

the area and delineate the facility Y/N jjet

If yes does this trap illustrate

Surficial geology leatures i/N .tiEI

Strearre rivers lakes or wetlands near the

facility i/N
Discharging or recharging wells near the facility i/N
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7. Did the owner/operator obtain a regional hydro­
geologic nap?

If yes, does this hydrogeologic nap indicate:

a. Major areas of recharge/discharge?
b. Regional ground-water flow direction?
c. FOtentiometric contours which are consistent 

with observed water level elevations?

8. Did the owner/operator prepare a facility site imp?

(Y/N)

(Y/N) jjn 
(Y/N)

(y/n)

(Y/N)

If yes, does the site nap show:

a. Regulated units of the facility (e.g., landfill
areas, iirpoundnants)? (Y/N) 3*%

b. Any seeps, springs, streams, ponds, or wetlands? (Y/N) ~NA,
c. Location of monitoring wells, soil borings, or

test pits? (Y/N) ^
d. How rmny regulated units does the facility have?

If more than one regulated unit then,
o Does the waste nanagement area enccnpass all

regulated units? (Y/N)
• Or 7"

o Is a waste nanagement area delineated for each
regulated unit? (Y/N) J__

C. Characterization of Subsurface Geology of Site

1. Soil boring/test pit program:

a. Ware tine soil borings/test pits performed under 
the supervision of a qualified professional?

b. Did the owner/operator provide documentation 
for selecting the spacing for borings?

c. Were the borings drilled to the depth of the 
first confining unit below the uppermost zone 
of saturation or ten feet into bedrock?

d. Indicate the method(s) of drilling:
o Auger (hollow or solid stem) _____
o Mud rotary x
o Reverse rotary _____
o Cable tool _____
o Jetting _____
o Other (specify) __________________________________

e. Vfere continuous sample corings taken?

(Y/N) Jjes 

(Y/N)

(Y/N) 3^

(Y/N) jjJa

9950.2

Did the o.Qner/oPeratOr obtain regional hydro

cologic trap YIN Ia

If yes does this hydrogeologic trap irdicate

Major areas of rectarge/discharge YIN jJ
Regional graind-cwater if lcw direction YIN
Fktenticxretric contcurs which are consistent

with otserved water level elevaticcs Y/N

Did the ci..iner/cperator prepare facility site trap YIN Jzc

If yes does the site trap sh3s

Regulated units of the facility e.g landfill

areas irrpcxindirents YIN
Any seeps springs streams irinds or wetlands YIN TI

Location of rronitoring wells soil borin or

test pits YIN .J4

Hcw rarTf regulated units does the facility have pve
If rtre than one regulated unit then

aes the waste nanagerent area enccripass all

regulated units YIN
Or

Is waste tranagarent area delineated for each

regulated init YIN

tharacterizaticn of Subsurface Geolo of Site

Soil thring/test pit program

Stre the soil torings/test pits perforrred under

the supervision of qualified professional YIN 3cs

Did the cwner/operator provide doanrentation

for selecting the spacing for torings YIN NL

lºre the lxrings drilled to the depth of the

first confining unit belcw the upperircet zone

of saturation or ten feet into bedrodc YIN 3c
Indicate the xretxds of drilling

Auger hollcw or solid stan _____
Ltd rotary

Reverse rotary _____
thble tool ____
Jettirq ____
Other specify ____________________________

Itre ccritirvcis sairple corings taken YIN .th
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f. Hew were the sanples obtained (checked irethodCs])
o Split spoon ______
o Shelby tube, or similar ______
o Rock coring ______
o Ditch sanpling
o Other (explain) . ~~~

U ' f ----———

g. Were the continuous sanple corings logged by a 
qualified professional in geology?

h. Does the field boring log include the following 
information:
o Hole name/number? 
o Date started and finished?
o Driller's name? .
o Hole location (i.e., map and elevation)? 
o Drill rig type and bit/auger size? 
o Gross petrography (e.g., rock type) of 

each geologic unit?
o Gross mineralogy of each geologic unit? 
o Gross structural interpretation of each 

geologic unit and structural features 
(e.g., fractures, gouge material, solution 
channels, buried streams or valleys, identifi­
cation of depositional iraterial)? 

o Development of soil zones and vertical extent 
and description of soil type? 

o Depth of water bearing unit(s) and vertical 
extent of each?

o Depth and reason for termination of borehole? 
o Depth and location of any contaminant encountered 

in borehole?
o Sanple location/number? 
o Percent sample recovery? 
o Narrative descriptions of:

— Geologic observations?
— Drilling observations?

i. Were the following analytical tests performed 
on the core sanples:
o Mineralogy (e.g., microscopic tests and x-ray 

diffraction)? 
o Petrographic analysis:

- degree of crystallinity and cementation of 
matrix?

- degree of sorting, size fraction (i.e., 
sieving), textural variations?

(Y/N) rJA

(Y/N)
(Y/N)
(y/n) hjl
(y/n)
(Y/n) Jk

(Y/n) J**
(Y/n) lies

(Y/N)

(Y/N) jdes

(Y/N) Jet
(Y/N)

(Y/N) iJfi
(y/n)
(y/n) Mo

(y/n)
(Y/N) 7j£

(Y/N)

(Y/N) (via

(y/n) 1^0

5O.2

Ho here the sarrples obtained checked rrethod
Split SOofl ____
Shelby tube or similar

Rock coring ____
Ditch sampling _____
Other eplain _____

euttw

%Aere the contirunis sanple corings logged by

qualified professional in geology YIN wA

Does the field boring log include the follcwing
inforriation

Hole name/number YIN
Dete started and finished YIN
Drillers name YIN
Hole location i.e nap and elevation Y/N
Drill rig type and bit/auger size Y/N
Gross petrography e.g rock type of

each geologic unit YIN
Gross mineralogy of each geologic unit YIN
Gross structural interpretation of each

geologic unit and structural features

e.g fractures gaige material solution

channels biried streams or valleys identifi
cation of depositicnal material YIN
Develcpnent of soil zones and vertical extent

and description of soil type YIN ec
Depth of water bearing unit and vertical

extent of each YIN ec
Depth and reason for termination of borehole Y/N
Depth and location of airy contaminant encctntered

in borehole Y/N tJ

Sample location/nuniber YIN io
Percent sample recovery YIN TS
Narrative descriptions of
-- Geologic observations YIN iles

Drilling observations YIN T1

tre the follcwing analytical tests performed
on the core samples

Mineralogy e.g microsccpic tests and xray
diffraction YIN
Petrographic analysis

degree of crystallinity and cementation of

matrix YIN t.k

degree of sorting size fraction i.e
sievir textural variations Y/N
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9950.2

- rock type(s)? (Y/N) j/W
- soil type? (Y/N) ~Hjps
- approxiirate balk geochenistry? (Y/N)
- existence of microstructures that rmy effect

or indicate fluid flow? (Y/N)

o Falling head tests? (Y/N)
o Static head tests? (Y/N)
o Settling measurements? (Y/N) Uo
o Centrifuge tests? (Y/N)
o Coluim drawings? (Y/N)

D. Verification of subsurface geological data

1. Has the owner/cperator used indirect geophysical methods 
to supplement geological conditions between borehole 
locations?

2. Do the number of borings and analytical data indicate 
that the confining layer displays a low enough 
permeability to impede the migration of contaminants to 
ary stratigraphically lower water-bearing units?

3. Is the confining layer laterally continuous across 
the entire site?

4. Did the cwner/operator consider the chemical 
compatibility of the site-specific waste types end 
the geologic materials of the confining layer?

5. Did the geologic assessment address or provide 
means for resolution of any information gaps of 
geologic data?

6. Do the laboratory data corroborate the field 
data for petrography?

7. Do the laboratory data corroborate the field 
data for mineralogy and subsurface geochemistry?

E. Presentation of geologic data

1. Did the cwner/cperator present geologic cross 
sections of the site?

2. Do cross sections:
a. identify the types and characteristics of 

the geologic materials present?
b. define the contact zones between different 

geologic materials?
c. note the zones of high permeability or 

fracture?
d. give detailed borehole information including: 

o location of borehole?
o depth of termination? 
o location of screen (if applicable)? 
o depth of zone(s) of saturation? 
o backfill procedure?

(Y/N)

(Y/N) >

(Y/N)

(y/n)

(Y/N) lift

(Y/N)

(Y/N) Wf'

(Y/N)

(Y/N)

(Y/N)

(Y/N)
(Y/N) ■3-5,
(Y/N) 3^ (n
(Y/N)

9950.2

rock types YIN
soil type YIN
approd.nate bflJc geotheiiistry YIN
existence of microstructures that ray effect

or indicate fluid flog YIN

Falling head tests YIN 40

Static head tests YIN
Settling rreasurerrents YIN iZC

Centrifuge tests YIN II
Colurin drawings YIN

Verification of subsurface geological data

Has the onercperator used indirect gecphysical nethods

to supplnt geological conditions between borehole

locations YIN
Do the nurrber of boringe and analytical data indicate

that the confining layer displays low encxzgh

perneability to inpede the migration of contaminants to

any stratigraphically lower water-bearing units YIN jf
Is the confining layer laterally continucxis across

the entire site YIN
Did the cwnerloperator consider the dienical

conpatibility of the sitespecific waste types and

the geologic naterials of the confining layer YIN .iet

Did the geologic assessnent address or provide

rreans for resolution of any infornation ps of

geologic data YIN tJA

Do the laboratory data corroborate the field

data for pet rography YIN piA

Do the laboratory data corroborate the field

data for mineralogy and subsurface geochemistry YIN pAtS

Presentation of geologic data

Did the cwrrIcerator present geologic cross

sections of the site YIN jc
Do cross sections

identify the types and characteristics of

the geologic riaterials present YIN
define the contact zones between different

geologic naterials

note the zones of high perneability or

fracture YIN
give detailed borehole infornation including

location of borehole YIN
depth of termination YIN
location of screen if applicable YIN 3irif fJ.2.8\

depth of zones of saturation YIN
backfill procedure
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3. Did the owner/cperator provide a topographic trap 
which was constructed fcy a licensed surveyor?

4. Does the topographic nap provide:
a. contours at a maximum interval of two-feet?
b. locations and illustrations of nan-nade 

features (e.g., parking lots, factory 
buildings, drainage ditches, storm drains, 
pipelines, etc.)?

c. descriptions of nearby water bodies?
d. descriptions of off-site wells?
e. site boundaries?
f. individual RCRA units?
g. delineation of the waste management area(s)?
h. well and boring locations?

5. Did the owner/cperator provide an aerial photo­
graph depicting the site and adjacent off-site 
features?

6. Does the photograph clearly show surface water 
bodies, adjacent municipalities, and residences 
and are these clearly labelled?

F. Identification of Ground-Water Flowpaths

1. Grcund-water flow direction

a. Was the well casing height measured by a licensed 
surveyor to the nearest 0.01 feet?

b. Were the 'well water level measurements taken 
within a 24 hour period?

c. Were the well water level measurements taken 
to the nearest 0.01 feet?

d. Were the well water levels allowed to stabilize 
after construction and development for a minimum 
of 24 hours prior to measurements?

e. Whs the water level information obtained from 
(check appropriate one):
o multiple piezometers placed in single borehole? 
o vertically nested piezometers in closely spaced 

separate boreholes? 
o monitoring wells

(y/n) yes

(y/n)

(y/n) viesX/
(y/n)
(y/n)
(y/n)
(y/n) j£L
(y/n) JH
(y/n)

(y/n)

(y/n) tKlf*

(y/n) ki

(y/n)

(y/n) is?

(Y/n) ft*

s'
~Z/

9950.2

Did the avner/cperator provide tcpigrapltic trap

which was constructed ty licensed surveyor YIN 9Cs

Does the tcçographic trap provide
contairs at rraxinvm interval of tscfeet f/N jes

locations and illustrations of rran-rrade

features e.g parking lots factory

tuildings drainage ditches storm drains

pipelines etc YIN
descriptions of nearby water bodies Y/N
descriptions of off-site wells Y/N
site bcundaries Y/N
individual RCRPS units YIN
delineation of the waste rranagenent areas Y/N
wall and boring locations YIN

Did the o4nerlcperator provide an aerial Etoto
graph depicting the site and adjacent offsite

features YIN
Does the photograph clearly shag surface water

bodies adjacent nunicipalities and residences

and are these clearly labelled YIN jf

Identification of GraindWater Flo.ipaths

Grcund-water flcw direction

Was the wall casing heit treasured by licensed

surveyor to the nearest 0.01 feet YIN
Were the wall water level neasurenents taken

within 24 hair period YIN .M
Were the wall water level rreasurenents taken

to the nearest 0.01 feet YIN fif
Were the wall water levels al1o.ed to stabilize

after construction and develcpTent for minirnirn

of 24 hcurs prior to ireasurenents YIN k-j

Was the water level infornation obtained frczn

check apprcpriate one
rrultiple piezoneters placed in single borehole

vertically nested piezorreters in closely spaced

arate toreholes

rrcnitoring walls
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f. Did the owner/operator provide construction
details for the piezometers? (Y/N) fJA

g. How were the static water levels measured 
(check rrethod(s).
o Electric water sounder ______ ^
o Wetted tape 3/
o Air line ~HI
o Other (explain) ______

h. Was the well water level measured in wells with 
equivalent screened intervals at am equivalent 
depth below the saturated zone?

i. Has the owner/cperator provided a site water table 
(potentiometric) contour imp? If yes,
o Do the potenticmetric contours appear logical 

and accurate based on topography and presented 
data? (Consult water level data) 

o Are ground-water flow-lines indicated? 
o Are static water levels shown? 
o Can hydraulic gradients be estimated?

j. Did the cwner/operator develop hydrologic 
cross sections of the vertical flow component 
across the site using measurements from all wells?

k. Do the owner/cperator's flow nets include: 
o piezometer locations?
o depth of screening? 
o width of screening?
o measurements of water levels from all walls 

and piezometers?

(Y/N) ^

(Y/N)
(Y/N)
(Y/N) j&_ 
(Y/N) Jes.

(Y/N)

(Y/N) 
(Y/N) fi* 
(Y/N)

(Y/N)

2. Seasonal and tenporal fluctuations in ground-water level

a. Do fluctuations in static water levels occur? (Y/N) l^e-S
o If yes, are the fluctuations caused by any of 

the following:
— Off-site well punping (Y/N) ___
— Tidal processes or other intermittent natural

variations (e.g., river stage, etc.) (Y/N) ___
— On-site well punping (Y/N) ___
— Off-site, on-site construction or changing

land use patterns (Y/N) ___
— Deep well injection (Y/N) ___
— Seasonal variations (Y/N)
— Other (specify) ________________________________

9950.2

Did the ci4ner/cperator provide construction

details for the piezorreters
Hcw ware the static water levels treasured

check rrethods
Electric water sounder

Wetted tape
Air line

Other explain

Y/ti E2

Was the wall water level treasured in walls with

equivalent screened intervals at an equivalent

depth belcw the saturated zone
Has the cwner/operator provided site water table

çotentionetric contour nap If yes
lb the potentiaretric contours appear logical

and accurate based on tqography and presented
data Consult water level data
Are ground-water flat-lines indicated

Are static water levels shcxvn

Can hydraulic gradients be estimated

Did the cwner/operator develcp hydrologic
cross sections of the vertical floa corrçonent
aacss the site using rreasurarents fran all wells

Ic lb the oner/cçerator flcw nets include

piezorreter locations

depth of screening
width of screening
neasurerrents of water levels from all walls

and piezorreters

Seasonal and tarporal fluctuations in ground-water level

Do fluctuations in static water levels occur
If yes are the fluctuations caused by any of

the follcwing
-- Off-site well purping

Tidal processes or other intermittent natural

variations e.g river stage etc
-- on-site wall pulping

Off-site on-site construction or changing
land use patterns

-- De well injection
-- Seasonal variations

Other specify ________________________

Y/N gei

YIN
Y/N
Y/N
YIN

YIN jjec

YIN rid

YIN
YIN

YIN

YIN jt

YIN

YIN
YIN

YIN
YIN
YIN j4
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b. Has the cwner/operator documented sources and 
patterns that contribute to or affect the ground­
water patterns below the waste management?

c. Do water level fluctuations alter the general 
ground-water gradients and flow directions?

d. Based on water level data, do any head differ­
entials occur that may indicate a vertical flow 
conponent in the saturated zone?

e. Did the owner/operator irrplement means for 
gauging long term effects on water movement that 
may result fran on-site or off-site construction 
or changes in land-use patterns?

3. Hydraulic conductivity

a. How were hydraulic conductivities of the subsurface 
materials determined?
o Single-well tests (slug tests)? 
o Multiple-well tests (pump tests) 
o Other (specify)

b. If single-well tests were conducted, was it done 
by:
o Adding or rmoving a known volume of water, 

or
o Pressurizing well casing

c. If single well tests were conducted in a highly 
permeable formation, were pressure transducers 
and high-speed recording equipment used to record 
the rapidly changing water levels?

d. Since single well tests cnly measure hydraulic 
conductivity in a limited area, were enough tests 
run to ensure a representative measure of conduc­
tivity in each hydrogeologic unit?

e. Is the owner/cperator's slug test data (if 
applicable) consistent with existing geologic 
information (e.g., boring logs)?

f. Were other hydraulic conductivity properties 
determined?

g. If yes, provide an/ of the following data, if
available: 
o Transmissivity 
o Storage coefficient 
o Leakage 
o Permeability 
o Porosity 
o specific capacity 
o Other (specify) ____

U"'

(y/n)

(Y/N) f\Jo

(Y/N) No

(Y/N)

(Y/N)
(Y/N) M

(Y/N)

(Y/N) —

(Y/N) bJo

(Y/N)

(Y/N)

(Y/N) h

9950.2

Has the cwner/operator doomented sairces and

patterns that contribite to or affect the grand
water patterns belcw the waste riariagerrent YIN
Do water level flirtuations alter the general

grwnd-ater gradients and flag directions YIN tJ

Basal on water level data do any head differ
entials ocair that nay indicate vertical flc
cccrpnent in the saturated zone YIN Ho

Did the cwner/operator inplaient ireans for

uging long term effects on water noverent that

nay result frcn onsite or offsite cons tructicri

or changes in land-use patterns YIN NA

Hydraulic ccndictivity

11cM were hydraulic cxniuctivities of the subsurface

irateria ls deternned

Singlewell tests slug tests YIN
Multiplewell tests punp tests YIN
Other specify

If single-well tests were conducted was it done

by
Mding or raroving known volune of water YIN

Pressurizing well casing YIN
If single well tests were conducted in highly

penreable forrra tion were pressure transducers

and high-speed recording equiprent used to record

the rapidly changing water levels YIN P1

Since single well tests only neasure hydraulic

conductivity in limited area were encugh tests

run to ensure representative rreasure of ccriduc

tivity in each hydrogeolcx4c unit YIN
Is the ownerlcperators slug test data if
applicable consistent with existing geologic

inforrration e.g bDring logs YIN
Were other hydraulic ccniictivity prcperties
determined YIN
If yes provide any of the following data if

available

Trarisnissivity ____
Storage coefficient

_____
Leakage ____
Perrreability ____
Porcsity ____
Specific capacity _____
Other specify ____________________________
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4. Identification of the uppermost aquifer

a.

b.

c.

d.

Has the extent of the uppermost saturated zone 
(aquifer) in the facility area been defined? If yes, 
o Are soil boring/test pit logs included? 
o Are geologic cross-sections included?
Is there evidence of confining (ccnpetent, 
unfractured, continuous, and lew permeability) 
layers beneath the site?
o If yes,K hov was continuity denpnstrated?

(Y/N)
(Y/N) >5
(Y/N) 1^5

(Y/N)

Vhat is hydraulic conductivity of the confining unit ;
(if present)? , ' ' ___ CM/Sec
How was it determined? •__________ ______
Does potential for other hydraulic octmunication exist
(e.g., lateral incontinuity between geologic units,
facies changes, fracture zones, cross cutting
structures, or chemical corrosion/aIteration of
geologic units by leachage? (Y/N)
If yes or no what is the rationale?

“ “ V v

G. Office Evaluation of the Facility's Ground-Water Monitoring System 

Monitoring Well Design and Construction:
These questions should be answered for each different well design 
present at the facility.

1. Drilling Methods

a. Vhat drilling method was used for the well?
o Hollcw-stem auger ______
o Solid-stem auger ______
o Mud rotary ^
o Air rotary ______
o Reverse rotary ______
o Cable tool ______
o Jetting ______
o Air drill with casing hammer ______
o Other (specify) __________________ ________________________

b. Were any cutting fluids (including water) or additives used
during drilling? (Y/N)
If yes, specify
Type of drilling fluid______fYltd__________________________________
Source of water used_________________________________________________
Foam___________________________________________________________________
Polymers ______________________________________________________________
Other

9950.2

Identification of the upernnst aquifer

Has the extent of the uppernost saturated zone

uifer in the facility area been defined If yes
Are soil boring/test pit logs included

Are geologic cross-sections included

Is there evidence of confining ccxrpetent

unfractured continucxi and lcw perrreahi lity
layers beneath the site

If yes hqn was continuity denonstrated

iz- i2
Stat is hydraulic conductivity of the confining unit

if present
FIcw was it determined

___________________________
Ebes otential for other hyaulic ccrinunicatinn exist

e.g lateral incontirtuity between geologic units
facies d-ianges fracture zones cross aitting

structures or d-iarrical corrcs ion/alteration of

geologic units by leachage
If yes or no what is the rationale tClt

Aet2 frrn\iT4t4A

Office Evaluation of the Facilitys GroundWater Monitoring System

Monitoring Well Design and Construction

These questions should be ansssered for each different wall design

present at the facility

Drilling Łthods

Stat drilling nethod was used for the well
FbllcMstem auger
Solidstan auger
Mod rotary
Air rotary
Reverse rotary
Cable tool

Jetting
Air drill with casing hamrrer

Other specify _____________________________________
Were arq cutting fluids

during drilling
If yes specify

Type of drilling fluid
___________________________________

Source of water used

Foam

blyners
Other

Y/N
i/N
i/N

i/N

CM/Sec

i/N

including water or additives used

i/N

m1J
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c. Was the cutting fluid, or additive, identified? ('^ ■ (Y/N)
d. Vfes the drilling equipment steam-cleaned prior to / ' f

drilling the veil? (Y/N)
Other methods ___________________________________

e. Vlas corpressed air used during drilling? 
o If yes, was the air filtered to renove oil?

f. Did the cwner/operator document procedure for 
establishing the potentiometric surface? 
o If yes, how was the location established?

(Y/N) kJo 
(Y/N) ___

(Y/N)

g. Btornation sanples
o Were forrration sanples collected initially during

drilUng? (Y/N) Ifo
o Were any cores taken continuous? (Y/N)

If not, at what interval were samples taken? ____________________

o How were the sanples obtained?
- Split spoon ____________
- Shelly tube ____________
- Core drill . ____________
- Other (specify) ______________________

o Identify if ary physical and/or chardcal tests were 
performed on the formation sanples (specify) _______

2. Monitoring Well Construction Materials

a.

b.

Identify construction rraterials (by number) and diameters 
(ID/OD)

o Primary Casing 
o Seoonchry or outside casing 

(double construction) 
o Screen

Material

How are the sections of casing and screen connected? 
o Pipe sections threaded
o Couplings (friction) with adhesive or solvent 
o Couplings (friction) with retainer screws 
o Other (specify) ______________________________________

Diameter 
(ID/OD)

H

f#' ( V cA -

y

9950.2

Was the aitting fluid or additive identified

Was the drilling equiprent steamcleaned prior to

drilling the vIl
Other rrethods

Y/N

Y/N 110 h4

Was ccripressed air used during drilling
If yes as the air filtered to remove oil

Did the cwner/operator doaanent procedure for

establishing the potentionetric surface
If yes hcw was the location established

Y/N Po

Y/N

Y/N

Pbnration samples
Were fornation samples collected initially during

drilling
Were any cores taken ccntinucns

If not at That interval ere samples taken

Y/N
YIN TJT

1kw vre the samples obtained

Split sçoon

elty tube

Core drill

Other specify ____________________________
Identify if any physical and/or cthattical tests were

performed on the formation samples specify ________

tbnitoring Well Construction Materials

Identify construction materials by number and diameters

ID/OD

Primary Csing
Seconthry or outside casing

double construction

Screen

are the sections of casing and screen connected

Pipe sections threaded

Couplings friction with adhesive or solvent

Couplin friction with retainer screws

Other specify _____________________________

Diameter

ID/aDMaterial

Hoz

-c
i7noc
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c. Were the materials steam-cleaned prior to 
installation?
If no, how were the materials cleaned?

3. Well Intake Design and Well Development

b.

Was a well intake screen installed? 
o Vtiiat is the length of the screen for the well?

____________ IQ ________________________________
o Is the screen manufactured?
Was a filter pack installed? 
o What kind of filter pack was employed?

(Y/N)

(Y/N) Jfl 
(Y/N) jes

o Is the filter pack caipatible with formation 
materials?

o How was the filter pack installed? /\/p mTPy, .
o What are the dimensions of the filter pack? ~ 6 Q
o Has a turbidity measurement of the well water ever 

been made?
o Have the filter pack and screen been designed for 

the in situ materials?
Well development 

Was the well developed?
o What technique was used for well development?

- Surge block
- Bailer
- Air surging
- Water pumping
- Other (specify)

(Y/N) d'1

(Y/N) A/o 

(Y/N)

(Y/N) If*

4. Annular Space Seals

a. What is the annular space in the saturated zone directly above 
the filter pack filled with?

- Sodium bentonite .(specify type and grit)
________ _______________________

- Cement (specify neat or concrete)
- Other (specify) ____________________ ^_____________________

o Was the seal installed by? , «
- Dropping material down the hole and tamping /J 0 »n-h?,
- Dropping material down the inside of

hollcw-stem auger _______
- Trende pipe method _______
- Other (specify) _______

b. Whs a different seal used in the unsaturated zone? (Y/N)
If yes,
o Was this seal made with?

- Sodium bentonite (specify type and grit) ___________

- Cement (specify neat or concrete)
- Other (specify) _______________________________

9950.2

Were the naterials steamcleaned prior to YIN n-6

installation

If no hcw were the naterials cleaned

Well Intake Design and Well De1elcp1Ent

Was well intake screen installed YIN 3ec

What is the length of the screen for the well
4ee

Is the screen nanufactured YIN jes

Was filter pack installed YIN
What kind of filter pact was errployed _____________________
Is the filter pact ccirpatible with fornation

rraterials YIN t1
How was the filter pack installed tic pyp
What are the ilinensions of the filter pack T/
Has turbidity neasurerent of the well water ever

been riade YIN gin-4
Have the filter pack and screen been designed for

the in situ rraterials YIN Wo 5fiC
111t

Well develcprent

Was the well develcped YIN 5ec

lAhat technique was used for well develcprrent

Surge block
_____

Bailer
_____

Air surging _____
Water purrping _____
Other specify _____________________

Annular Space Seals

What is the annilar space in the saturated zone directly atove

the filter pack filled with
Sodium bentonite specify type and grit
3Lr4

Cerent specify neat or concrete ________________
Other specify __________________________________

Was the seal installed ty
Drqping naterial dac the hole and tarrping Jo
Drcpping rraterial down the inside of

hollow-stem auger ______
Tranie pipe tie thod _____
Other specify ______

Was different seal used in the unsaturated zone YIN Jjf
If yes

Was this seal irade with
Sodium bentonite specify type and grit ________

Cerrent specify neat or concrete

Other specify ________________________________
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o Vfas this seal installed by? . v r
- Dropping material down the hole and tanping (v 0 I
- Dropping rraterial down the inside of hollow

stan auger _______
- Other (specify) ________________________________________

(Y/N) 

(Y/N) 

(Y/N)

H. EX^aluation of the Facility's Detection Monitoring Program

c. Is the upper portion of the borehole sealed with a 
concrete cap to prevent infiltration from the surface?

d. Is the well fitted with an above-ground protective 
device and bunper guards?

e. Has the protective cover been installed with locks to 
prevent tanpering

1. Placement of Downgradient Detection Monitoring Wells

a. Are the grcund-water monitoring wells or clusters 
located immediately adjacent to the waste nanagement
area? (Y/N) _jf

b. Hew far apart are the detection monitoring wells?
________ ^ -peef ■__________________________________________

c. Does the cwner/operator provide a rationale for the 
location of each monitoring well or cluster?

d. Has the cwner/operator identified the well screen 
lengths of each monitoring well or clusters?

e. Does the cwner/cperator provide an explanation for 
the well screen lengths of each monitoring well or 
cluster?

f. Do the actual locations of monitoring wells or 
clusters correspond to those identified by the 
cwner/operator?

(Y/N) jfS 

(Y/N) jfe

(Y/N) Jf}

(y/n) des

2. Placement of Upgradient Monitoring Wells

a.

b.

c.

Has the owner/cperator documented the location of 
each upgradient monitoring well or cluster?
Does the cwner/operator provide an explanation for 
the location(s) of the upgradient monitoring wells? 
What length screen has the owner/cperator enployed in 
the background monitoring well(s)?
_____________ lo jedr -_________ _________________________

(Y/N) jfe 

(Y/N)

d. Does the owner/cperator provide an explanation for .
the screen length(s) chosen? (Y/N)

e. Does the actual location of each background monitoring
well or cluster correspond to that identified by the 
owner/cperator? (Y/N)

9950.2

%ts this seal installed by
Drcpping naterial dcwn the hole and taziping Mo

Drcçping naterial dc9n the inside of hollau

steti auger _____
Other specify __________________________________

Is the upper portion of the borehole sealed with

concrete cap to prevent infiltration from the surface YIN
Is the well fitted with an abnve-grcund protective
device and ttmper giards Y/N .2
Has the protective cover been installed with lodcs to

prevent tampering Y/N

Evaluation of the Facility Detect ion Monitoring Prcxjrarn

Placerpnt of Do4ngradient Detection Monitoring Wells

Are the grcundwater nonitoring wells or clusters

located immediately ad jacent to the waste nanageirent
area Y/N
Hcw far apart are the detection monitoring wells

I7O feet

Does the cwner/operator provide rationale for the

location of each monitoring well or cluster Y/N .jeS

Has the cner/operator identified the well screen

lengths of each monitoring well or clusters YIN
Does the cwner/operator provide an explanation for

the sell screen lengths of each monitoring well or
cluster YIN jec

Do the actual locations of monitoring wells or

clusters correspond to thcee identified by the

ci.sner/cperator YIN .Sec

Placarent of Upgradient Monitoring Wells

Has the aQnerlcperator documented the location of

each uqradient monitoring well or cluster YIN bc
Does the csnerIcperator provide an explanation for

the locations of the upgradient monitoring wells YIN jes

stat length screen has the onerlcperator employed in

the tadcgrcund monitoring wells
lojuf

Does the cssnerlcperator provide an explanation for

the screen lengths chceen YIN
Does the actual location of each backgrcxind monitoring
well or cluster correspond to that identified by the

cMner/cperator YIN
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I. Office Evaluation of the Facility's Assessment Monitoring Program

1. Does the assessment plan specify:
a. The number, location, and depth of wells? (Y/N)
b. The rationale for their placement and identify the

basis that will be used to select subsequent sanpling 
locations and depths in later assessment phases? (Y/N)

2. Does the List of monitoring parameters include all
hazardous waste constituents from the facility? (Y/N)
a. Does the water quality parameter List include other 

iirportant indicators not classified as hazardous
waste constituents? (Y/N)

b. Does the cwner/cperator provide documentation for
the listed wastes which are not included? (Y/N)

3. Does the cwner/cperator's assessment plan specify the 
procedures to be used to determine the rate of cm-
stituent migration in the grcund-water? (Y/N)

4. Has the owner/operator specified a schedule of imple­
mentation in the assessment plan? (Y/N)

5. Have the assessment monitoring objectives been clearly
defined in the assessment plan? (Y/N)
a. Does the plan include analysis and/or re-evaluation

to determine if significant contamination has occurred 
in ary of the detection monitoring wells? (Y/N)

b. Does the plan provide for a coaprehensive program of 
investigation to fully characterize the rate and
extent of contaminant migration from the facility? (Y/N)

c. Does the plan call for determining the concentrations 
of hazardous wastes and hazardous waste constituents
in the ground water? (Y/N)

d. Does the plan employ a quarterly monitoring program? (Y/N)
6. Does the assessment plan identify the investigatory

methods that will be used in the assessment phase? (Y/N)
a. Is the role of each method in the evaluation fully

described? (Y/N)
b. Does the plan provide sufficient descriptions of the

direct methods to be used? (Y/N)
c. Does the plan provide sufficient descriptions of the

indirect methods to be used? (Y/N)
d. Will the method contribute to the further characteri­

zation of the contaminant movement? (Y/N)
7. Are the investigatory techniques utilized in the assess­

ment program based on direct methods? (Y/N)
a. Does the assessment approach incorporate indirect

methods to further support direct methods? (Y/N)
b. Will the planned methods called for in the assessment

approach ultimately meet performance standards for 
assessment monitoring? (Y/N)

3950.2

Of fice Evaluation of the Facilitys Assessnent trdtoring Program

Does the assesarent plan specify

The rurnber location and depth of wells
The rationale for their placerrent and identify the

basis that will be used to select subsaiuent sairpling

locations and depths in later assessnent phases YIN
Does the List of ntnitoring pararreters include all

hazardws waste constituents from the facility Y/N
Does the water quality pararreter List include other

irrprtant indicators not classified as hazardais

waste constituents Y/N
Does the owner/operator provide documentation for

the listed wastes which are not included Y/NJ

Does the owner/operators assessrrent plan specify the

procedures to be used to determine the rate of con
stituent migration in the grcxindwater YIN
Has the owner/operator specified schedule of ixiple

rientation in the assessnent plan YIN
Have the assesrent rronitoring objectives been clearly

defined in the assessnent plan Y/N
Does the plan include analysis and/or reevaluation

to determine if significant contamination has occurred

in artj of the detection nonitoring wells Y/N
Does the plan provide for conprehens ive program of

investigntion to fully characterize the rate and

extent of contaminant migration from the facility YIN
Does the plan call for determining the concentrations

of hazardcxis wastes and hazardcus waste constituents

in the grcund water Y/N
Does the plan errploy quarterly rronitoring program Y/N

Does the assessrent plan identify the investitory
rrethods that will be used in the assessnent phase Y/N

Is the role of each method in the evaluation fully
described Y/N
Does the plan provide sufficient descriptions of the

direct methods to be used Y/N
Does the plan provide sufficient descriptions of the

indirect methods to be used Y/N
Will the method contrithte to the further characteri

zation of the contaminant rioverient Y/N
Are the investigntory techniques utilized in the assess
nent program based on direct methods Y/N

Does the assessrent approach incorporate indirect

netlxxls to further support direct methods Y/N
Will the planned methods called for in the assessrent

approach ultimately meet performance standards for

assessient nonitoring Y/N
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J.

c. Are the procedures well defined?
d. Does the approach provide for monitoring wells 

similar in design and construction as the detection 
monitoring wells?

e. Does the approach enplcy taking sairples during drill­
ing or collecting core sanples for further analysis?

8. Are the indirect methods to be used based on reliable
and accepted geophysical techniques?
a. Are they capable of detecting subsurface changes 

resulting from contaminant migration at the site?
b. Is the measurement at an appropriate level of 

sensitivity to detect grcund-water quality changes 
at the site?

d. Is the method appropriate considering the nature 
of the subsurface materials?

e. Does the approach consider the limitations of 
these methods?

f. Will the extent of contamination and constituent
' concentration be based on direct methods and sound

engineering judgment? (Using indirect methods to 
further substantiate the findings)

9. Does the assessment approach incorporate any mathe­
matical modeling to predict contaminant movement?
a. Will site specific measurements be utilized to 

accurately portray the subsurface?
b. Will the derived data be reliable?
c. Have the assumptions been identified?
d. Have the physical and chemical properties of the 

site-specific wastes and hazardous waste constituents 
been identified?

Conclusions

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)
(Y/N)
(Y/N)

(y/n) V

1. Subsurface geology

a. Has sufficient data been collected to adequately 
define petrography and petrographic variation?

b. Has the subsurface geochemistry been adequately 
defined?

c. Vfas the boring/coring program adequate to define 
subsurface geologic variation?

d. Vfas the owner/operator1 s narrative description 
ccxiplete and accurate in its interpretation 
of the data?

e. Does the geologic assessment address or provide 
means to resolve any information gaps?

(Y/N)

(Y/N) jjff 

(Y/N) dfS

(Y/N)

(Y/N)

9950.2

Are the procedures well defined Y/N
Does the approach provide for nonitoring wells

similar in design and construction as the detection

rronitoring wells YIN
Does the approach eirploy taking sanples during drill
ing or collecting core sairples for further analysis Y/N

Are the indirect ITethods to be used based on reliable

and accepted gecphysical techniques YIN
Are they capable of detecting subsurface changes

resulting fran contaminant migration at the site Y/N
Is the neasurerrent at an apprcpriate level of

sensitivity to detect grcund-water quality changes

at the site YIN
Is the trethod apprqriate considering the nature

of the subsurface naterials YIN
Does the approach consider the limitations of

these rrethods YIN
Will the extent of ccctamination ard constituent

concentration be based on direct rrethods and scund

engineering judgrrent Using indirect trethods to

further substantiate the findings YIN
Does the assesrent approach incorporate any irathe

iratical ncdeling to predict contaminant rioverrent YIN
Will site specific neasuremnts be utilized to

accurately portray the subsurface YIN
Will the derived data be reliable YIN
Have the assumptions been identified YIN
Have the physical and chariical prcperties of the

sitespecific wastes and hazardcus waste constituents

been identified YIN

Conclusions

Subsurface geology

Has sufficient data been collected to adequately
define petrography and petrographic variation YIN
Has the subsurface geochemistry been adequately
defined YIN 4es

%ts the boring/coring program adequate to define

subsurface geologic variation YIN
Sts the caner/operators narrative description

carplete and accurate in its interpretation

of the data YIN
Does the geologic assessrrent address or provide

ireans to resolve aw infornation geps YIN JQ$
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2. Ground-water flcwpaths

a. Did the cwner/operator adequately establish the hori­
zontal and vertical conponents of ground-water flow?

b. Were appropriate methods used to establish ground­
water flcwpaths?

c. Did the cwner/operator provide accurate documenta­
tion?

d. Are the potenticmetric surface measurements valid?
e. Did the owner/cperator adequately consider the 

seasonal and temporal effects on the ground-water?
f. Were sufficient hydraulic conductivity tests 

performed to document lateral and vertical variation 
in hydraulic conductivity in the entire hydrogeologic 
subsurface below the site?

(Y/N)

(Y/N)

(Y/N) ^ 
(Y/N)

(Y/N)

(Y/N) &

3. Uppermost aquifer

a. Did the owner/cperator adequately define the upper- (Y/N) 
most aquifer?

4. Monitoring Well Construction and Design

a. Do the design and construction of the owner/operator's 
grcund-water monitoring wells permit depth discrete 
ground-water sanples to be taken?

b. Are the sanples representative of ground-water 
quality?

c. Are the ground-water monitoring wells structurally 
stable?

d. Does the ground-water monitoring well's design and 
construction permit an accurate assessment of aquifer 
characteristics?

(Y/N)

(Y/N)

(y/n) Jh

(Y/N)

5. Detection Monitoring

a. Downgradient Wells
Do the location, and screen lengths of the ground-water 
monitoring wells or clusters in the detection monitoring 
system allow the immediate detection of a release of 
hazardous waste or constituents fran the hazardous waste 
management area to the uppermost aquifer? (Y/N) 3**

b. Upgradient Wtells
Do the location and screen leixjths of the upgradient 
(background) ground-water monitoring walls ensure the 
capability of collecting ground-water sanples repre­
sentative of upgradient (background) ground-water 
quality including any ambient heterogenous chemical 
characteristics? (Y/N) j

9950.2

Ground-water flo..ipaths

Did the agner/operator adequately establish the hori
zontal and vertical ccxrçonents of ground-water flaw
Were apprcpriate rrethods used to establish ground
water flcwpaths
Did the acer/operator provide accurate doaimenta

don
Are the çotenticre tric surface rreasureTents valid
Did the aer/cperator adequately consider the

seasonal and terporal effects on the grcund-water
Were sufficient hy3raulic conductivity tests

perforned to doorent lateral and vertical variation

in hyiraulic conductivity in the entire hydrocologic
sutsurface belaQ the site

Uppenrxt aquifer

Did the owner/operator adequately define the upper
rrost aquifer

tkrnitoring Well Construction and Design

Lb the design and construction of the owner/operators

groundwater rronitoring wells permit depth discrete

groundwater samples to be taken
Are the sanples representative of ground-water

quality
Are the ground-water monitoring wells structurally

stable
Does the groundwater monitoring wells design and

construction permit an accurate assessment of aquifer
characteristics

Detection Ftnitoring

Etwngradient Wells

Do the location and screen lengths of the groundwater

nntitoring wells or clusters in the detection monitoring

systan allc.i the immediate detection of release of

hazardous waste or constituents fran the hazardous waste

rranagetent area to the uççernost ajuifer

Uqradient Wells

Lb the location and screen lengths of the uçgradient

backgrcund ground-water rrrnitoring wells ensure the

capability of collecting ground-water samples repre
sentative of upradient background grand-water

quality including any ambient heterogencus chenical

characteristics

Y/N

YIN jec

YIN
YIN

YIN S1

YIN

YIN

YIN jet

YIN jec

Y/N

Y/N

YIN

Y/N
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6. Assessrrent Monitoring

a. Has the cwner/operator adequately characterized site
hydrogeology to determine contaminant migration? (Y/N)

b. Is the detection monitoring system adequately designed
and constructed to immediately detect any contaminant 
release? (Y/N)

c. Are the procedures used to make a first determination
of contamination adequate? (Y/N)

d. Is the assessment plan adequate to detect, charac­
terize, and track contaminant migration? • (Y/N)

e. Will the assessment monitoring wells, given site
hydrogeologic conditions, define the extent and 
concentration of contamination in the horizontal and 
vertical planes? (Y/N)

f. Are the assessment monitoring wells adequately
designed and constructed? (Y/N)

g. Are the sanpling and analysis procedures adequate
to provide true measures of contamination? (Y/N)

h. Do the procedures used for evaluation of assessment
monitoring data result in determinations of the rate 
of migration, extent of migration, and hazardous 
constituent ccrrposition of the contaminant plume? (Y/N)

i. Are the data collected at sufficient frequency and 
duration to adequately determine the rate of
migration? (Y/N)

j. Is the schedule of implementation adequate? (Y/n)
k. Is the cwner/cperator1 s assessment monitoring plan

adequate? (Y/N)
o If the cwner/operator had to implement his

assesanent monitoring plan, was it implemented 
satisfactorily? (Y/N)

II- Field Evaluation fj0 4v|A C^rdiucM.

I

A. Ground-water monitoring system: ' ~
Are the numbers, depths, and locations of monitoring 
wells in agreement with those reported in the facility's 
monitoring plan? (See Section 3.2.3 ) (Y/N)

B. Monitoring well construction:
1. Identify construction material

Material Diameter

a. Prinary Casing

b. Secondary or 
outside casing

9950.2

Assessment Nbnitoring

Has the cwner/operator adequately characterized site

hydroology to determine contarrdnant migration
Is the detection rronitoring systen adequately designed
and constructed to irnirediately detect any contaminant

release

Are the procedures used to rraice first determination

of contamination adequate
Is the assessment plan adequate to detect charac
terize and track contaminant migration
Will the assessment rronitoring wells given site

hydroologic conditions define the extent and

concentration of contamination in the horizontal and

vertical planes
Are the assessn-ent rionitoring wells adequately

designed and constructed

Are the sanpling and analysis procedures adequate

to provide true treasures of contamination

DD the procedures used for evaluation of assessment

ironitoring data result in determinations of the rate

of migration extent of migration and hazardcus

constituent carposition of the contaminant plume
Are the data collected at sufficient frequency and

duration to adequately determine the rate of

migration
Is the schedule of irrplerentation adequate

Ic Is the ovner/cperators assessment rionitoring plan

adequate
If the c..ner/cperator had to irtplerrent his

assesarent rronitoring plan it irrplerrented

satisfactorily

II Field Evaluation j0 44A V4uA4t Cndtr
Grwnd-water ironitoring systan

Are the nunters depths and locations of

wells in agreerent with thcse reprted in

nonitoring plan See Section 3.2.3

13 tbnitoring well construction

Identify construction traterial

Prirrary Casing

Secondary or
outside casing

Y/N

Y/N

Y/N

YIN

Y/N

Y/N

Y/N

Y/N

Y/N
Y/N

Y/N

Y/N

nonitoring
the facilitys

ltterial Diarreter
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2. Is the upper portion of the borehole sealed with con­
crete to prevent infiltration from the surface?

TvU,
Ka-v/' 'SvJ

Wot ^

(y/n)

3. Is the well fitted with an above-ground protective 
device? (Y/N)

4. Is the protective cover fitted with locks to 
prevent tanpering? (Y/N)

If a facility utilizes more than a single well design, 
answer the above questions for each well design.

ni- Review of Sanple Collection Procedures Cn^Athi ! n Arki

A. Measurement of well depths elevation:
1. Are neasurements of both depth to standing water and

depth to the bottom of the well irade? (Y/N)

2. Are measurements taken to the 0.01 feet? (Y/N)

3. Vhat device is used? * 1 2

4. Is there a reference point established by a licensed
surveyor? (Y/N)

5. Is the measuring equipment properly cleaned between
well locations to prevent cross contamination? (Y/N)

B. Detection of immiscible layers:
1. Are procedures used which will detect light phase

immiscible layers? (Y/N)

2. Are procedures used which will detect heavy phase
immiscible layers? (Y/N)

C. Sampling of immiscible layers:
1. Are the immiscible layers sampled separately prior to

well evacuation? (Y/N)

2. Do the procedures used minimize mixing with water
soluble phases? (Y/N)

D. Well evacuation:
1. Are low yielding wells evacuated to dryness? (Y/N)

2. Are high yielding wells evacuated so that at
least three casing volumes are removed? (Y/N)

9950.2

J04

Is the upper portion of the borehole sealed with con- ___
crete to prevent infiltration fran the surface YIN

Is the tsel fitted with an above-grcxind protective

device YIN

Is the protectie cover fitted with lodcs to

prevent tanpering YIN

If facility utilizes nnre than single well design
anier the above questions for eath well design

III Review of Sanpie Collection Procedures f4o4 CPvctAActCI

tŁasurarent of well depths elevation

Are rreasurerrents of both depth to standing water and

depth to the tottcn of the well rrade Y/N

Are neasurenents taken to the 0.01 feet Y/N

that device is used

Is there reference point established by licensed

surveyor YIN

Is the neasuring juiprent prcperly cleaned between

well locations to prevent crcss contamination YIN

Detection of immiscible layers
Are procedures used whith will detect lit phase

immiscible layers YIN

Are procedures used whith will detect heavy phase

immiscible layers YIN

Sarrpling of immiscible layers
Are the immiscthle layers sarrpled separately prior to
well evacuation YIN

to the procedures used minimize mixing with water

soluble phases YIN

Well evacuation

Are la1 yielding wells evacuated to dryness YIN

Are hii yielding wells evacuated so that at

least three casing volumes are reroved YIN 1/
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•p-Wi'sd

kM .

i*\

3. What device is used to evacuate the v*slls?

4. If any problems are encountered (e.g., equipment 
malfunction) are they noted in a field logbook?

Sanple 'withdrawal:

(Y/N)
i

1. Fbr low yielding wells, are sanples for volatiles, pH, 
and oxidation/reduction potential drawn first after 
the well recovers? (Y/N)

2. Are sanples withdrawn with either f lurocarbon / res ins or 
stainless steel (316, 304 or 2205) sanpling devices? (Y/N)

3. Are sanpling devices either bottom valve bailers 
or positive gas displacement bladder purps? (Y/N)

4. If bailers are used, is fluorocarbon/resin coated wire, 
single strand stainless steel wire, or monofilament used 
to raise and lower the bailer? (Y/N)

5. If bladder punps are used, are they operated in a 
continuous manner to prevent aeration of the sanple? (Y/N)

6. If bailers are used, are they lowered slowly to 
prevent degassing of the water? (Y/N)

7. If bailers are used, are the contents transferred 
to the sanple container in a way that minimizes 
agitation and aeration? (Y/N)

8. Is care taken to avoid placing clean sanpling equip­
ment cxi the ground or other contaminated surfaces prior 
to insertion into the wall? (y/n)

9. If dedicated sanpling equipment is not used, is equip­
ment disassembled and thoroughly cleaned between 
sanples? (y/n)

i
5
i

10. If sanples are for inorganic analysis, does the deem­
ing procedure include the following sequential steps: 
a. Dilute acid rinse (HNO3 or HC1)? (Y/n)

;

j

11. If sanples are for organic analysis, does the cleaning 
procechre include the following sequential steps:
a. Nonphosphate detergent wash?
b. Tap water rinse?

(y/n)
(y/n)

1

50.2

Jc1
What device is used to evawate the ells

fry lift

If any probleirs are enccxintered e.g uipnent
rrunction are they noted in fieLd Logbock YIN

Sample witl-drawal

lcw yielding wells are samples for volatiles pH
and oxidation/reduction potential drawn first after

the well recors YIN

Are samples withdrawn with either flurocarthn/resins or

stainless steel 316 304 or 2205 sarrpling devices YIN

Are sampling devices either bttcm valve tailers

or positive ges displacfflent bladder pups YIN

If bailers are used is flrocarton/resin coated wire
single strand stainless steel wire or rronofilarrent used

to raise and lcMer the bailer Y/N

If bladder punps are used are they operated in

continucxis manner to prevent aeration of the sample Y/N

If bailers are used are they lcwered slcwly to

prevent degassing of the water Y/N

If bailers are used are the contents transferred

to the sample container in way that minimizes

agitation and aeration YIN

Is care taken to avoid placing clean sampling equip
rrent on the grwnd or other contaminated surfaces prior
to insertion into the wall YIN

If dedicated sampling equipient is not used is equip
nent disassethled and thoraighly cleaned betwaen

samples YIN

10 If samples are for inorriic analysis does the clean
ing proceclire include the follcwing sequential steps

Dilute acid rinse HNO3 or 1C1 YIN

11 If samples are for ornic analysis does the cleaning

procedire include the follcwing sequential steps

Nonphosphate detergent wash Y/N
Tap water rinse YIN
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c. Distilled/deionized water rinse?
d. Acetone rinse?
e. Pesticide-grade hexane rinse?

12. Is sanpling equipment thoroughly dry before use?

13. Are equipment blanks taken to ensure that sanple 
cross-contamination has not occurred?

14. If volatile sanples are taken with a positive gas 
displacement bladder punp, are punping rates below 
100 ml/min?

In-situ or field analyses:
1. Are the following labile (chemically unstable) para­

meters determined in the field:
a. pH?
b. Tenperature?
c. Specific conductivity?
d. Redox potential?
e. Chlorine?
f. Dissolved oxygen?
g. Turbidity?
h. Other (specify) ________________

2. For in-situ detemdnations, are they made after well 
evacuation and sanple removal?

3. If sanple is withdrawn fran the well, is parameter 
measured from a split portion?

4. Is monitoring equipment calibrated according to 
manufacturers' specifications and consistent with 
SW-046?

5. Is the date, procedure, and maintenance for equipment 
calibration documented in the field logbock?

(y/n)
(y/n)
(y/n)

(Y/N)

(Y/N)

(Y/N)

(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)

(Y/N)

(Y/N)

(Y/N)

ffcf
SA ■pielfL,

IV. Review of Sanple Preservation and Handling Procedures 

A. Sanple containers:
1. Are sanples transferred from the sanpling device 

directly to their compatible containers?

, (Y/N) ___

(Joi / * ' S'' t tC Q'v.. civ.cPcP. M I d ■

2. Are sanple containers for metals (inorganics) analyses 
polyethylene with polypropylene caps?

3. Are sanple containers for organics analysis glass 
bottles with fluorocarbonresin-lined caps?

(Y/N)

(Y/N)

(Y/N) H
— VY

9950.2

Ic CMMM

Distilled/deionized water rinse Y/N
Acetone rinse CY/N

Pesticidegrade hexane rinse Y/u

12 Is sanpling euipint thorcughly dry before use Y/N

13 Are auipnent blanks taken to ensure that sarrple

crcss-contam nation has not occurred Y/N

14 If volatile sarrples are taken with positive gas

displacrent bladder purrp are puiping rates belcw

100 ml/min f/N

In-situ or field analyses
Are the follawing labile chemically unstable para
neters determined in the field

pH f/N
Teirperature f/N
Specific contctivity f/N
Padox potential f/N
thlorine f/N
Dissolved oxygen f/N
Turbidity f/N
Other specify _________________________________

For insitu determinations are they rrade after well

evacuation and sariple rerroval Y/N

If sanple is withdrawn fran the well is pararreter
rreasured from split portion f/N

Is nvnitoring equiprent calibrated according to

rianufac-turers specifications and consistent with

Sw1346

Is the date procedure and rraintenance for eqpipnent
calibration doarented in the field logbcxic Y/N

IV Review of Saiple Preservation and Handling Procedures fdol

Sarrple containers

Are sartples transferred fran the sarrpling device

directly to their cc-rpatible containers f/N

Are sarrple containers for iretals inorganics analyses

polyethylene with polyprcpylene caps Y/N

Are sarrple containers for organics analysis glass
tottles with fluorocarlxx-iresin-lined caps Y/N
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4. If glass bottles are used for metals sanples are 
the caps fluorocarbonresin-lined? (Y/N)

/vM

5. Are the sanple containers for metal analyses cleaned
using these sequential steps?
a. Nonphosphate detergent wash? (Y/N)
b. 1:1 nitric acid rinse? (Y/N)
c. Tap water rinse? (Y/N)
d. 1:1 hydrochloric acid rinse? (Y/N)
e. Tap water rinse? (Y/n)
f. Distilled/deionized water rinse? (Y/N)

6. Are the sanple containers for organic analyses cleaned
using these sequential steps?
a. Nonphosphate detergent/hot water wash? (Y/N)
b. Tap water rinse? (Y/N)
c. Distilled/deionized water rinse? (Y/N)
d. Acetone rinse? (Y/N)
e. Pesticide-grade hexane rinse? (Y/N)

7. Are trip blanks used for each sanple container type 
to \«rify cleanliness? (Y/N)

B. Sanple preservation procedures:
1. Are sanples for the following analyses cooled to 4°C:

a. TOC? (y/n)
b. TCK? (y/n)
c. Chloride? (Y/N)
d. Phenols? (Y/N)
e. Sulfate? (Y/N)
f. Nitrate? (y/n)
g- Coliform bacteria? (Y/N)
h. Cyanide? (Y/N)
i. Oil and grease? (Y/N)
j- Hazardous constituents (§261, Appendix VIII)? (Y/N)

2. Are sanples for the following analyses field acidified to 
pH <2 with HNOg:
a. Iron? (Y/N)
b. Manganese? (Y/N)
c. Sodium? (y/n)
d. Total metals? (Y/N)
e. Dissolved metals? (Y/N)
f. Fluoride? (Y/N)
g- Endrin? (y/n)
h. Lindane? (Y/N)
i. Methoxychlor? (Y/N)
j- Toxaphene? (Y/N)

9950.2

If glass tottles are used for n-etals sarTples are

the ps fluorocartonresinlined Y/N

Are the sanple containers for rretal analyses cleaned

using these seiuential steps
Nonphcsphate detergent wash
11 nitric acid rinse

Tap water rinse
11 hydrochloric acid rinse

Tap water rinse
Distilled/deionized water rinse

Are the sanple containers for orcnic analyses cleaned

using these sauential steps
Nonphcephate detergent/hot water wash
Tap water rinse
Distilled/deionized water rinse

Acetone rinse
Pesticide-grade hexane rinse

Are trip blanks used for each sample container type
to cerify cleanilness Y/N

Sample preservation procedures
Are samples for the follcwing analyses cooled to 4C

Icc
TC
Chloride

Phenols

Sulfate

Nitrate

Coliform bacteria

Cyanide
Oil and grease
Hazardcts constituents 26l Appendix VIII

Are samples for the follcwing analyses field acidified to

pH with HNO3
Iron

Manganese
Sodium
Thtal rietals

Dissolced netals
Fluoride
Endrin
Lindane

tthorythlor
lbxaphene

1d n44uctd

1\

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Y/
Y/N
Y/N
Y/N
Y/N

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N

Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
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k. 2,4, D?
l. 2,4,5, TP Silvex?
m. Radium?
n. Gross alpha?
o. Gross beta?

(Y/N) j
(Y/N) ___ !
(Y/N) I
(Y/N) !
(Y/N)

3. Are sanples for the following analyses field acidified
to pH <2 with H2SO4: (Y/N)
a. Phenols? (Y/N)
b. Oil and grease? (Y/N)

4. Is the sanple for TOC analyses field acidified to
pH <2 with HC1? (y/N)

5. Is the sanple for TCK analysis preserved with
1 ml of 1.1 M sodium sulfite? (Y/N)

6. Is the sanple for cyanide analysis preserved with
NaOH to pH >12? (Y/N)

C. Special handling considerations:
1. Are organic sanples handled without filtering? (Y/N)

2. Are sanples for volatile organics transferred to 
the appropriate vials to eliminate headspace over
the sanple? (Y/N)

3. Are sanples for metal analysis split into two
portions? (Y/N)

4. Is the sanple for dissolved metals filtered
through a 0.45 micron filter? (Y/N)

5. Is the second portion not filtered and analyzed
for total metals? (Y/N)

6. Is one equipment blank prepared each day of
ground-water sanpling? (Y/N)

V. Review of Chain-of-Custody Prcdecures

A. Sanple labels
1. Are sanple labels used? (Y/N)

2. Do they provide the following infomation:
a. Sanple identification number?
b. Name of collector?
c. Date and time of collection?
d. Place of collection?
e. Parameter(s) requested and preservatives used?

(Y/N) ______ i
(Y/N) ______ !
(Y/N) ______ j
(Y/N) ___
(y/n) ______ ^

24 ID y/u
245 TP Silvex YIN
Radium YIN
Grcs aipha YIN
Grcss beta Y/N

Y/N
YIN
YIN

Is the sanple for TOC analyses field acidified to

pH with YIN

Is the sarrple for TCDC analysis preserved with

ml of 1.1 sodium sulfite YIN

Is the sanpie for cyanide analysis preserved with

NaOH to pH 12 Y/N

Special handling considerations

Are ornic sanples handled withait filtering YIN

Are samples for volatile onp.nics transferred to

the apprcpriate vials to eliminate headspace over

the sample YIN

Are samples for ntal analysis split into tAO

portions YIN

Is the sanple for dissolved metals filtered

thrcxigh 0.45 micron filter YIN

Is the second portion not filtered and analyzed
for total metals YIN

Is one sjuiprent blank prepared each day of

grcund-csater sampling YIN

Reviq of thain-of Custody Prodecures

Sample labels

Are sample labels used YIN

Lb they provide the follcwing information

Sample identification number

Name of collector

Date and tine of collection

Place of collection

Parameters raiuested and preservatives used

ijo-t Cp4.ttVi

Ae Id

Are samples for the follcthng analyses field acidified

to pH with

Phenols
Oil and grease

YIN
YIN
YIN
YIN
YIN
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E. Sanple analysis request sheet:
1. Does a sanple analysis request sheet accorrpany 

each sarple?

2. Does the request sheet document the foil owing:
a. Name of person receiving the sanple?
b. Cate of sanple receipt?
c. Laboratory sanple number (if different than 

field nuntoer)?
d. Analyses to be performed?

VI. Review of Quality Assurance/Quality Control

A. Is the validity and reliability of the laboratory 
and field generated data ensured by a QA/QC program?

B. Does the QA/QC program include:
1. Documentation of any deviations from approved 

procedures?

(Y/N)

(Y/N)
(Y/N)

(Y/N)
(Y/N)

(Y/N)

(Y/N) J

2. Documentation of analytical results for:
a. Blanks? (Y/N) -J
b. Standards? (Y/N) ~"*f
c. Duplicates? (Y/N)
d. Spiked sanples? (Y/N) ”J"
e. Detectable limits for each parameter

being analyzed? (Y/N) J

C. Are approved statistical methods used? (Y/N) 3

D. Are QC sanples used to correct data? (Y/N) o

E. Are all data critically examined to ensure it
has been properly calculated and reported? (Y/N) ij

VII. Surficial Well Inspection and Field Cbservaticn Kiel cov'ifducfedl» ua -£iV («J

A. Are the veils adequately maintained? (Y/N)

B. Are the monitoring wells protected and secure? (Y/N)

C. Do the walls have surveyed casing elevations? (Y/N)

D. Are the ground-water sanples turbid? (Y/N)

E. Have all physical characteristics of the site been noted
in the inspector's field notes (i.e., surface waters, (
topography, surface features)? (Y/N) ___  H/

9950.2

c4ieui YHIf

Sariple analysis request sheet

Ebes sample analysis request sheet accccipany
each sarple Y/N

Loes the request sheet docurrent the follcwing
Marie of person receiving the sample Y/N
Dete of sample receipt YIN
Laboratory sarrple number if different than

field nuither YIN
Analyses to be perforired Y/N

VI Peview of Cuality Assurance/Cuality Control

Is the validity and reliability of the laboratory

and field nerated data ensured by Oh/CC program Y/N

Loes the CA/CC program include

Locurrentation of any deviations from approved

proceôires YIN

Focunentation of analytical results for
Blanks YIN
Standards YIN
Duplicates YIN -r
Spiked samples YIN
Detectable limits for each paraneter

being analyzed YIN .J

Are approved statistical rrethods used YIN

Are çc samples used to correct data YIN

Are all data critically examined to ensure it

has been prcperly calculated and reported YIN

VII Surficial Well Inspection and Field Cbservaticri

Are the swells adequately rrnintained YIN

Are the nnnitoring wells protected and secure YIN

Eb the el1s have surveyed casing elevations YIN

Are the graind-water samples turbid YIN

Have all physical characteristics of the site been noted

in the inspectors field notes i.e surface waters

tcçcgraphy surface features YIN
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F. Has a site sketch been prepared by the field inspector 
with a scale, north arro^, location(s) of buildings.
location(s) of regulated units, location of monitoring 
wells, and a rough depiction of the site drainage pattern?

VIII. Conclusions

(Y/N) ua-Id

A. Is the facility currently operating under the correct 
monitoring program according to the statistical analyses 
performed by the current operator? (Y/N)

B. Does the ground-^ter monitoring system, as designed and 
operated, allow for detection or assessment of any possible 
ground-water contamination caused by the facility? (Y/N) J

C. Does the sanpling and analysis procedures permit the 
cwner/cperator to detect and, where possible, assess the 
nature and extent of a release of hazardous constituents 
to ground water from the monitored hazardous waste 
management facility? (Y/N)

9950.2

Has site sketch been prepared by the field inspector

with scale north arrcw locations of baildings

locations of regulated units location of monitoring

.e1ls and rough depiction of the site drainage pattern YIN W0 tv.

VIII Conclusions

Is the facility currently operating under the correct

monitoring program according to the statistical analyses

performed by the current operator Y/N

Does the ground-water monitoring system as designed and

operated allcw for detection or assessment of any possible

ground-water contamination caused by the facility YIN .j

Does the sanpling and analysis procedures permit the

avner/cperator to detect and where possible assess the

nature and extent of release of hazardous constituents

to ground water from the monitored hazardous waste

rranagenent facility YIN
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6. Assessirent Monitoring

- a. Has the cwner/operator adequately characterized site 
hydrogeology to determine contaminant migration?

b. Is the detection monitoring system adequately designed 
and constructed to immediately detect any contaminant 
release?

c. Are the procedures used to make a first determination 
of contamination adequate?

d. Is the assessment plan adequate to detect, charac­
terize, and track contaminant migration? -

e. Will the assessment monitoring wells, given site 
hydrogeologic conditions, define the extent and 
concentration of contamination in the horizontal and 
vertical planes?

f. Are the assessment monitoring wells adequately .
designed and constructed?

g. Are the sanpling and analysis procedures adequate 
to provide true measures of contamination?

h. Do the procedures used for evaluation of assessment 
monitoring data result in determinations of the rate 
of migration, extent of migration, and hazardous 
constituent oonposition of the contaminant plume?

i. Are the data collected at sufficient frequency and 
duration to adequately determine the rate of 
migration?

j. Is the schedule of implementation adequate?
k. Is the cwner/cperator's assessment monitoring plan 

adequate?
o If the cwner/cperator had to implement his 

assesanent monitoring plan, was it inplemented 
satisfactorily?

II. Field Evaluation

A. Ground-water monitoring systan:
Are the numbers, depths, and locations of monitoring 
wells in agreenent with those reported in the facility's 
monitoring plan? (See Section 3.2.3 )

B. Monitoring well construction:
1. Identify construction naterial

Material Diameter

a. Primary Casing

b. Secondary or 
outside casing

^gj / Pl/C (pl! W , P-

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)
(y/n)

(Y/n)

(Y/N)

(Y/N)

9950.2

Assessrrent Nbnitoring

Has the owner/operator adequately characterized site

hydroology to determine contaminant migration YIN
Is the detection nonitoring systan adequately designed
and constructed to inttediately detect any contaminant

release YIN
Are the procedures used to make first determination

of contamination adequate YIN
Is the assessirent plan adequate to detect charac
terize and track contaminant migration YIN
Will the assessrrent rrcnitoring wells given site

hydroologic conditions define the extent and

concentration of contamination in the horizontal and

vertical planes YIN
Are the assessrrent rronitoring wells adequately

designed and constructed Y/N
Are the sanpling and analysis procedures adequate

to provide true treasures of contamination YIN
rxD the procedures used for evaluation of assessment

nonitorino data result in determinations of the rate

of migration extent of migration and hazardons

constituent carposition of the contaminant plume YIN
Are the data collected at sufficient frequency and

duration to adequately determine the rate of

migration YIN
Is the schedule of inpiarentation adequate YIN
Is the asner/cperators assessment non Ltoring plan

adequate YIN
If the cwner/cperator had to inplerrent his

assesarent nonitoririg plan as it inplemented

satisfactorily Y/N

II Field Evaluation

Grwndwater nonitoring systan
Are the nurters depths and locations of nonitoring

wells in agreerent with those reprted in the facilitys

nonitoring plan See Section 3.2.3 YIN

Mcnitoring well construction

Identify construction rraterial

rtterial Diameter

Prinary Casing

Secondary or
outside casing ____________
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2. Is the upper portion of the borehole sealed with con­
crete to prevent infiltration fran the surface?

3. Is the well fitted with an above-ground protective 
device?

4. Is the protective cover fitted with locks to 
prevent tanpering?

If a facility utilizes more than a single well design, 
answer the above questions for each well design.

III. Review of Sanple Collection Procedures

A. Measurement of well depths elevation:
1. Are neasurements of both depth to standing water and 

depth to the bottom of the well trade?

2. Are measurements taken to the 0.01 feet?

3. Vhat device is used? f '

Ut —" ' - - -

4. Is there a reference point established by a licensed 
surveyor?

5. Is the measuring equipment properly cleaned between 
well locations to prevent cross contamination?

B. Detection of immiscible layers:
1. Are procedures used which will detect light phase 

immiscible layers?

2. Are procedures used which will detect heavy phase 
immiscible layers?

C. Sanpling of immiscible layers:
1. Are the immiscible layers sampled separately prior to 

well evacuation?

2. Do the procedures used minimize mixing with water 
soluble phases?

D. Well evacuation:
1. Are lew yielding wells evacuated to dryness?

2. Are high yielding walls evacuated so that at 
least three casing volumes are removed?

(Y/N)

(Y/N)

(Y/N) SM

(Y/N) JJf 

(Y/N)

(Y/N)

(Y/N)

(Y/N) iO/A 

(Y/N) A/M

(Y/N) fijfc 

(Y/N)

(Y/N) Aj/

9950.2

Is the upper portion of the borehole sealed with con
crete to prevent infiltration fran the surface YIN

Is the well fitted with an abovegrcxind protective

device YIN

Is the protective cover fitted with lodcs to

prevent tairpering Y/N vJ s-c
If facility utilizes rrore than single well design
ans..ier the above questions for each well design

III Review of Sauple Collectia-i Procedures

frasurarent of well depths elevation
Are zmasurerents of both depth to standing water and

depth to the bottan of the well nade Y/N

Are rreasurerrents taken to the 0.01 feet YIN

Itiat devic is used
tt t4r-CCC

Is there reference point established by licensed

surveyor YIN

Is the rreasuring juiprrent prcperly cleaned between

well locations to prevent crces contamination YIN

Detection of immiscible layers
Are procedures used which will detect lit phase
immiscible layers Y/N

Are procedures used which will detect heavy phase
immiscible layers YIN

Sarrpling of immiscible layers
Are the immiscible layers sanpled separately prior to
well evacuaticn YIN

Do the procedures used minimize mixing with water

soluble phases YIN Jift

Well evacuation

Are lcw yielding wells evacuated to dryness YIN AJ

Are hit yielding wells evacuated so that at

least three casing cvlurnes are raitved Y/N
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3. What device is used to, evacuate the wells?
Ui iM i/vj J _________________

4. If any problems are encountered (e.g., equipment 
malfunction) are they noted in a field logbock?

E. Sanple withdrawal:

(Y/N)
-r

1. fbr low yielding wells, are samples for volatiles, pH, 
and oxidation/reduction potential drawn first after 
the well recovers?

2. Are samples withdrawn with either flurocarbon/resins or 
stainless steel (316, 304 or 2205) sampling devices?

3. Are sampling devices either bottom valve bailers 
or positive gas displacement bladder pumps?

4. If bailers are used, is fluorocarbon/resin coated wire, 
single strand stainless steel wire, or monofilament used 
to raise and loiter the bailer?

(Y/N)

(Y/N)

(Y/N) ^

(Y/N)

5. If bladder pumps are used, are they operated in a 
continuous manner to prevent aeration of the sample?

6. If bailers are used, are they lowered slowly to 
prevent degassing of the water?

7. If bailers are used, are the contents transferred 
to the sample container in a way that minimizes 
agitation and aeration?

8. Is care taken to avoid placing clean sampling equip­
ment on the ground or other contaminated surfaces prior 
to insertion into the well?

9. If dedicated sampling equipment is not used, is equip­
ment disassembled and thoroughly cleaned between 
samples?

10. If samples are for inorganic analysis, does the clean­
ing procechre include the following sequential steps:
a. Dilute acid rinse (HNO3 or HC1)?

(Y/N) 

(Y/N) ^

(Y/N)

(Y/N)

(y/n)

(Y/N)

11. If samples are for organic analysis, does the cleaning 
procedure include the following sequential steps:
a. Nbnphosphate detergent wash? (Y/N)
b. Tap water rinse? (Y/N) aJ/^

9t50.2

What device is used to evawate the ells
CAl LII

If any problens are enccuntered e.g equiprrent

malfunction are they noted in field logbcck Y/N

Sanple withdrawal

Ebr lcw yielding wells are sarrples for volatiles ji1

and oxidation/reduction potential drawn first after

the well recovers YIN

Are sariples withdrawn with either flurocarton/resins or

stainless steel 316 304 or 2205 sarrpling devices YIN

Are san-pling devices either bottom valve bailers

or positive gas displacerent bladder pups Y/N

If bailers are used is fluorocarbon/resin coated wire
single strand stainless steel wire or nonofilanent used

to raise and lcyser the bailer Y/N

If bladder pups are used are they cperated in

continucus nanner to prevent aeration of the sarrple Y/N

If bailers are used are they lcwered slcwly to

prevent degassing of the water Y/N

If bailers are used are the contents transferred

to the sanple container in way that minimizes

agitation and aeration YIN

Is care taken to avoid placing clean sarrpling equip
rrent on the grcnnd or other contaminated surfaces prior

to insertion into the sell Y/N

If dedicated sarpling equiprent is not used is equip
rent disasseitled and thorcughly cleaned betcseen

sanples Y/N

10 If sariples are for inorganic analysis does the clean

ing procechre include the follcwing sequential steps
Dilute acid rinse HNO3 or HC1 YIN

11 If sartples are for organic analysis does the cleaning

proceclire include the follcwing sequential steps

Nonphosphate detergent wash Y/N
Tap water rinse YIN 774
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c. Distilled/deionized water rinse?
d. Acetone rinse?
e. Pesticide-grade hexane rinse?

12. Is sarrpling equipment thoroughly dry before use?

13. Are equipment blanks taken to ensure that sample 
cross-contamination has not occurred?

14. If volatile samples are taken with a positive gas 
displacement bladder punp, are purrping rates below 
100 ml/min?

F. In-situ or field analyses:
1. Are the following labile (chemically unstable) para- 

maters determined in the field:
a. pH?
b. Temperature?
c. Specific conductivity?
d. Redox potential?
e. Chlorine?
f. Dissolved oxygen?
g. Turbidity?
h. Other (specify) _________________________________________

2. For in-situ detenrdnations, are they made after well 
evacuation and sample removal?

3. If sample is withdrawn from the well, is parameter 
measured from a split portion?

4. Is monitoring equipment calibrated according to 
manufacturers' specifications and consistent with 
SW-046?

5. Is the date, procedure, and maintenance for equipment 
calibration documented in the field logbock?

IV. Review of Sample Preservation and Handling Procedures

A. Sanple containers:
1. Are samples transferred from the sanpling device 

directly to their compatible containers?

2. Are sanple containers for metals (inorganics) analyses 
polyethylene with polypropylene caps?

3. Are sanple containers for orc^inics analysis glass 
bottles with f luorocarbonresin-lined caps?

(Y/N) jrA 
(Y/N)
(Y/N) 7M 

(Y/N) 'htuJjetf -

(Y/N)
4

(Y/N) J/fe

(Y/N) «£■ 
(Y/N) 2T 
(Y/N) Jr 
(Y/N) "AT 
(Y/N) TvT 
(Y/N) A)
(Y/N) 71"

(Y/N)

(Y/N)

(Y/N)

(Y/N)

£

£

£

*

(Y/N)

(Y/N)

9950.2

Distilled/deionized water rinse

Acetone rinse

Pesticidegrade hexane rinse

12 Is sarrpling equip-rent thorcui1y dry before use Y/N 60A1v- 75

13 Are eguiprrent blanks taken to ensure that sarrple

crcs scontarni nation has not occur red

14 If volatile sairples are taken with positive gas
displaca-rent bladder pup are puTping rates belcw

100 rnl/rrn YiN J/i

Insitu or field analyses
Are the follcwing labile chanically unstable para
ireters determined in the field

pH
Tenperature

Specific conctictivity

Pedox potential
thlorine

Dissolved oxygen
Turbidity
Other specify

For insitu determinations are they rrade after well

evactation and artple removal

If sarrple is withdrawn frcxrt the well is paran-eter
rreasured from split portion

Is monitoring equip-rent calibrated according to
rranufacturers specifications and consistent with

SW 846

Is the date procedure and naintenance for equipnent

calibration documented in the field logbcxIc

IV Review of Sarrple Preservation aixi Handling Procedures

Y/N

Y/N

Y/N

Y/N

Sarrple containers

Are sarrples transferred fran the sapling device

directly to their caipatible containers

Are sanple containers for rretals inorganics analyses

polyethylene with polyprcpylene caps

Are sanple containers for organics analysis glass

txttles with fluorocartonresinlined caps

Y/N

Y/N

Y/N

Y/N
Y/N
Y/N

i/n
14

Y/N LcZL

Y/N
Y/N
Y/N
Y/u
Y/N -FJ

Y/N
Y/N
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If glass bottles are used for metals samples are 
the caps fluorocarbonresin-lined?

5. Are the sample containers for mstal 
using these sequential steps?
a. Nonphosphate detergent wash?
b. 1:1 nitric acid rinse?
c. Tap water rinse?
d. 1:1 hydrochloric acid rinse?
e. Tap water rinse? '
f. Distilled/deionized water rinse?

analyses cleaned

?

6. Are the sanple containers for organic analyses cleaned 
using these sequential steps?
a. Nonphosphate detergent/hot water wash? ki/Pr 

Tap water rinse? ^
Distilled/deionized water rinse?
Acetone rinse?
Pesticide-grade hexane rinse?

b.
c.
d.
e.

(y/n)

(Y/n)
(y/n)
(y/n)
(y/n)
(y/n)
(y/n)

(y/n)
(Y/n)
(Y/n)
(y/n)
(y/n)

J/A

Are trip blanks used for each sample container type 
to verify cleanliness? (Y/N) A/We

B. Sanple preservation procedures:
1. Are sarrples for the following analyses cooled to 40C:

a. TOC? ~ f
b. TCK? ' . aIq
c. Chloride? -
d. Phenols?
e. Sulfate?
f. Nitrate?
g. Coliform bacteria?
h. Cyanide?
i. Oil and grease?
j. Hazardous constituents (§261, Appendix VIII)?

(y/n)
(y/n)
(y/n)
(Y/N)
(Y/N)
(y/n)
(Y/n)
(Y/N)
(Y/N)
(Y/N)

2. Are samples for the following analyses field acidified to
pH <2 with HNO3:
a. Iron? (Y/N)
b. Manganese? (Y/N)
c. Sodium? (Y/N)
d. Total metals? (Y/N)
e. Dissolved metals? (Y/N)
f. Fluoride? (Y/N)
g. Endrin? (Y/N)
h. Lindane? (Y/N)
i. Methoxychlor? (Y/N)
j. Toxaphene? (Y/N)

9950.2

If glass tattles are used for retals sanpies are

the ps fluorocarboriresinlined Y/N t-J/14

Are the saziple containers for netal analyses cleaned

using these sequential steps
Nonphcsphate detergent wash YIN
11 nitric acid rinse YIN
Tap water rinse Y/N
11 hydrochloric acid rinse Y/N
Tap water rinse YIN
Distilled/deionized water rinse YIN

Are the sairple containers for ornic analyses cleaned

using these ssuential steps
Nonphcephate detergentIhot water wash YIN
Tap water rinse YIN
Distilledldeionized water rinse YIN
Acetone rinse YIN
Pesticidegrade heine rinse YIN

Are trip blanks used for each sample container type
to verify cleanliness Y7N /ione

13 Sample preservation procedures
Are samples for the follo4ng analyses cooled to 4C

TOC j0 pntws tlcc YIN
TcN No YIN
Chloride 1jA4nJAWL YIN
Phenols YIN
Sulfate Y/N
Nitrate YIN
Coliform bacteria YIN
Cyanide YIN 71
Oil and grease YIN 7Y
Hazardcus constituents ç26l Appendix VIII YIN

Are samples for the following analyses field acidified to

pH with HNO3
Iron YIN
Manganese YIN
Sodium YIN
Total netals YIN
Dissolved netals YIN
Fluoride YIN /4-

Endrin YIN 37
Lindane YIN jJ4
thovchlor YIN 747A

Thxaphene YIN 717ft

/\J/P1
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k. 2,4, D?
l. 2,4,5, TP Silvex?
m. Radium?
n. Gross alpha?
o. Gross beta?

3. Are samples for the following analyses field acidified 
to pH <2 with H2SO4:
a. Phenols?
b. Oil and grease?

4. Is the sanple for TOC analyses field acidified to 
pH <2 with HC1?

5. Is the sanple for TCK analysis preserved with 
1 ml of 1.1 M sodium sulfite?

6. Is the sanple for cyanide analysis preserved with 
NaOH to pH >12?

C. Special handling considerations:
1. Are organic sarrples handled without filtering?

2. Are sarrples for volatile organics transferred to 
the appropriate vials to eliminate headspace over 
the sanple?

3. Are sarrples for metal analysis split into two 
portions?

4. Is the sanple for dissolved metals filtered 
through a 0.45 micron filter?

5. Is the second portion not filtered and analyzed 
for total metals?

6. Is one equipment blank prepared each day of 
ground-water sanpling?

V. Review of Chain-of-Custody Prodecures * 1 2

A. Sanple labels
1. Are sarple labels used?

2. Do they provide the following infomation:
a. Sanple identification number?
b. Narre of collector?
c. Date and time of collection?
d. Place of collection?
e. Parameter(s) requested and preservatives used?

(y/n) jJM
(Y/N) tf/ft 
(Y/N)
(Y/N) jJjfb 
(Y/N)

(Y/N)
(Y/N)
(Y/N) 77/^ 

(Y/N)

(Y/N) flM; 

(Y/N)

(Y/N) a)/A

(Y/N)

(Y/N) A/
Mr If**-

(Y/N) ~

(Y/N)

(Y/N)

(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)

24 YIN
245 TP Silvex YIN
Radium YIN
Grcss alpha YIN
Grcs beta YIN

Are samples for the follcwing analyses field acidified
to

p1-I
with 1-12504 YIN

Phenols YIN
Oil and grease YIN

Is the sairple for TCX analyses field acidified to

p1-1 with HC1 YIN

Is the sarrple for TOC analysis preserved with
ml of 1.1 sodium sulfite YIN

Is the sample for cyanide analysis preserved with
NaG to pE- 12 YIN

Special handllng considerations
Are ornic sarrples handled withait filtering YIN Al/A

Are samples for cvlatile ornics transferred to
the apprcpriate vials to eliminate headspace over
the sample YIN tjtj

Are samples for netal analysis split into tAO 495-
portions YIN s.J

Is the sarrple for dissolved rretals filtered

thrcngh 0.45 micron filter YIN

Is the second portion not filtered and analyzed
for total netals YIN

Is one equiptrent blank prepared eact day of

grandcater sampling YIN dj-t-t.c24t

Review of Chain-of-Custody Prcx5ecures

Sample labels

Are sample labels used YIN

lb they provide the follcwing information

Sample identification number YIN
Nane of collector YIN
Date and tir of collection YIN
Place of collection YIN
Parameters requested and preservatives used YIN
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3. Do they Terrain legible even if wet?

B. Sanple seals:
1. Are sanple seals placed on those containers to 

ensure the samples are not altered?

C. Field logbock:
1• Is a field logbock maintained?

2. Does it document the following:
a. Purpose of sanpling (e.g., detection or 

assessnent)?
b. Location of well(s)?
c. Total depth of each veil?
d. Static water level depth and measurement 

technique?
e. Presence of immiscible layers and 

detection method?
f. Collection method for immiscible layers 

and sanple identification numbers?
g. Vfell evacuation procedures?
h. Sanple withdrawal procedure?
i. Date and time of collection?
j. Well sanpling sequence?
k. Types of sanple containers and sanple 

identification nuniber(s)?
l. Preservative(s) used?
m. Parameters requested?
n. Field analysis data and method(s)?
o. Sanple distribution and transporter?
p. Field observations?

o Unusual veil recharge rates? 
o Equipment maIfunction(s)? 
o Possible sanple contamination? 
o Sanpling rate?

D. Chain-of-custody record:
1. Is a chain-of-custody record included with 

each sanple?
2. Does it document the following:

a. Sanple number?
b. Signature of collector?
c. Date and time of collection?
d. Sanple type?
e. Station location?
f. Nurrfoer of containers?
g. Parameters requested?
h. Signatures of persons involved in the 

chain-of-possession?
i. Inclusive dates of possession?

(Y/N)
4

(Y/N)

(Y/N)

(Y/N) 
(Y/N) '
(Y/N)

(Y/N)

(Y/N)

(Y/N) \UyAjJ. IvArf 
(Y/N)
(Y/N)
(Y/N)
(Y/N) Jj:

(Y/N) YV^
(Y/N) 1
(Y/N) Co<L
(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)
(Y/N)

(Y/N) y-

(Y/N)
(Y/N) 
(y/n)
(Y/N)
(Y/N)
(Y/N)
(Y/N) ___
(Y/N)
(Y/N)

9950.2

Do they raiain legible even if wet

Sample seals

Are sariple seals placed on those containers to

ensure the samples are not altered

Field logtcck
Is field logtcck maintained

toes it docunent the follcwing

Purpose of sairpling e.g detection or

assessrrent
Location of wells
Thtal depth of each tell
Static water level depth and rreasurarent

technique
Presence of inmiscible layers and

detection method
Collection yrethod for inrtscible layers
and sample identification numbers
Well evacuation procedures

Sample withdrawal procedure
Date and tiae of collection

Well sampling sequence

Types of saiple containers and sarrple

identification numbers
Preservatives used
Pararreters requested
Field analysis data and nethods
Sample distribition and transporter
Field observations

Unusual well recharge rates

Equiprent malfunctions
Possible sample contamination

Sarrpling rate

thain-of-custody record

Is chainof-custody record included with

each sarrple

Does it doaixrent the follcwing

Saxrple number

Signature of collector

Date and tine of collection

Sample type
Station location

Number of containers

Pararreters requested

Signatures of persons involved in the

chainofpossession
Inclusive dates of possession

YIN

Y/N

YIN

YIN
Y/N
Y/N

YIN

YIN

YIN
YIN
YIN
YIN
YIN

YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN

YIN

YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN
YIN
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E. Sanple analysis request sheet:
1. Does a sanple analysis request sheet acconpany 

each sanple?

VI.

2. Does the request sheet document the following:
a. Name of person receiving the sanple?
b. Cate of sanple receipt?
c. Laboratory sanple number (if different than 

field nunfoer)?
d. Analyses to be performed?

Review of Quality Assurance/Quality Control

A. Is the validity and reliability of the laboratory ^ ; 
and field generated data ensured by a QA/QC program?

B. Does the QA/QC program include: :
1. Documentation of any deviations from approved :

procedures? j

2. Documentation of analytical results for: ;
a. Blanks? j
b. Standards?
c. Duplicates? j
d. Spiked samples? |
e. Detectable limits for each parameter j

being analyzed? )

C. Are approved statistical methods used?

D. Are QC samples used to correct data? 1

E. Are all data critically examined to ensure it \
has been prcperly calculated and reported? ^

VII. Surficial Well Inspection and Field Cfoservation

A. Are the wells adequately rraintained?

B. Are the monitoring wells protected and secure?

C. Do the wells have surveyed casing elevations?

D. Are the ground-water sarrples turbid?

E. Have all physical characteristics of the site been noted 
in the inspector’s field notes (i.e., surface waters, 
topography, surface features)?

(Y/N)

(Y/N)
(Y/N) vffcQ*) 

(Y/N)
(y/n)

(Y/N)

(Y/N)

(Y/N)
(Y/N)
(Y/N)
(Y/N)

(Y/N)

(Y/N)

(Y/N)

T-

(Y/N)

9950.2

Sanpie analysis request sheet

toes sample analysis request sheet acccnpany
each sanple

toes the request sheet docurrent the follaing
Narre of person receiving the sanple
Late of sample receipt

Laboratory sanple number if different than

field number
Analyses to be perforired

VI Review of Cuality Assurance/Qiality Control

Is the validity and reliability of the laboratory

and field nerated data ensured ty Oh/CC program

toes the CA/CC program include

Locurrentation of any deviations from approved

procedures

tocutrentation of analytical results for
Blanks

Standards

Duplicates
Spiked samples
Detectable limits for each pararreter

being analyzed

Are approved statistical rrethods used

Are CC samples used to correct data

Are all data critically examined to ensure it

has been prcperly calculated and reported

vii Surficial Well Inspection and Field Cbservaticn

Are the .el ls adequately rraintained

Are the ritnitoring wells protected and secure

to the spells have surveyed casing elevations

Are the grandwater samples turbid

Have all physical characteristics of the site been noted

in the inspectors field notes i.e surface waters

tcçography surface features

Yrn

pJcoc
Cot

Y/N
Y/N

Y/N
Y/N

Y/N

Y/N

YIN
Y/N
Y/N
Y/N

Y/N

Y/N

Y/N

YIN

YIN

YIN

YIN

YIN

Y/N
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F. Has a site sketch been prepared fcy the field inspector 
with a scale, north arrw, location(s) of buildings, 
location(s) of regulated units, location of monitoring 
wells, and a rough depiction of the site drainage pattern?

VIII. Conclusions

(Y/N)

A. Is the facility currently operating under the correct 
monitoring program according to the statistical analyses 
performed by the current operator?

B. Does the ground-water monitoring system, as designed and 
operated, allow for detection or assessment of any possible 
ground-water contamination caused by the facility?

C. Does the sanpling and analysis procedures permit the 
cwner/operator to detect and, where possible, assess the 
nature and extent of a release of hazardous constituents 
to ground water from the monitored hazardous waste 
iranagement facility? (Y/N) J^/

9950.2

Has site sketd-t been prepared by the field inspector
with scale north arrcw locations of tuildings
locations of regulated units location of tronitoring

tells and rough depiction of the site drainage pattern YIN

VIII Conclusions

Is the facility currently cperating under the correct

nonitoring program according to the statistical analyses

perforrred by the current cperator YIN

Coes the ground-water nonitoring system as designed and

cperated allc.w for detection or assesnt of any possible

ground-water contamination caused by the facility Y/N

flDes the sairpling and analysis procedures permit the

ciner/cperator to detect and where possible assess the

nature and extent of release of hazardous constituents

to ground water from the nonitored hazardous waste

rranagement facility YIN
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APPENDIX A j

■ //'v;

COMPREHENSIVE GROUND-WATER MONITORING

EVALUATION WORKSHEET

The following worksheets have been designed to assist the enforcement officer/ 

technical reviewer in evaluating theground-water monitoring system an owner/operator 

uses to collect and analyze samples of ground water. The focus of the worksheets is 

technical adequacy as it relates to obtaining and analyzing representative samples of 

ground water. The basis of the worksheets is the final RCRA Ground Water Monitoring 

Technical Enforcement Guidance Document which describes in detail the aspects of 

ground-water monitoring which EPA deems essential to meet the goals of RCRA. 

Appendix A is not a regulatory checklist. Specific technical deficiencies in the 

monitoring system can, however, be related to the regulations as illustrated in Figure 4.3 

taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG) 

(included at the end of the appendix). The enforcement officer, in developing an 

enforcement order, should relate the technical assessment from the worksheets to the 

regulations using Figure 4.3 from the COG as a guide.

Comprehensive Ground-Water Monitoring Evaluation Y/N

I. Office Evaluation Technical Evaluation of the Design of the 
Ground-Water Monitoring System

A. Review of Relevant Documents

1. What documents were obtained prior to conducting the inspection:

a. RCRA Pan A permit application? •

b. RCRA Pan B permit application?
c. Correspondence between the owner/operator and appropriate agencies or 

citizen’s groups?
d. Previously conducted facility inspection reports?
e. Facility’s contractor reports?
f. Regional hydrogeologic, geologic, or soil reports?
g. The facility’s Sampling and Analysis Plan?
h. Ground-water Assessment Program Outline (or Plan, if thefacility is in 

assessment monitoring)?
i. Other (specify)

I
|

:
$■?'■

I-.

I
k
l

t;

I
•i:
f
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APPENDIX

CQMPREUENSWE GROUND-WATER MONITORING
EVALUATION WORKSHEET

The following worksheets have been designed to assist the enforcement officer/

technical reviewer in evaluating theground-water monitoring system an owner/operator

uses to collect and analyze samples of ground water The focus of the worksheets is

technical adequacy as it relates to obtaining and analyzing representative samples of

ground water The basis of the worksheets is the final RCRA Ground Water Monitoring

Technical Enforcement Guidance Document which describes in detail the aspects of

ground-water monitoring which EPA deems essential to meet the goals of RCRA
Appendix is not regulatory checklist Specific technical deficiencies in the

monitoring system can however be related to the regulations as illustrated in Figure 4.3

taken from the RCRA Ground-Water Monitoring Compliance Order Guide COG
included at the end of the appendix The enforcement officer in developing an

enforcement order should relate the technical assessment from the worksheets to the

regulations using Figure 4.3 from the COG as guide

Comprehensive Ground-Water Monitoring Evaluation YiN

Office Evaluation Technical Evaluation of the Design of the

Ground-Water Monitoring System

Review of Relevant Documents

What documents were obtained prior to conducting the inspection

RCRA Part permit application

RCRA Part permit application

Correspondence between the owner/operator and appropriate agencies or

citizens grouas

Previously conducted facility inspection reports

Facilitys conwactor reports

Regional hydrogeologic geologic or soil reports

The facilitys Sampling and Analysis Plan

Ground-water Assessment Program Outline or Plan if thefacility is in

assessment monitoring

Other specify

OWPE
A-I



y/n :

B. Evaluation of the Owner/Operator’s Hydrogeologic Assessment

1. Did the owner/operator use the following direct techniques in the hydrogeologic 

assessment:

a. Logs of the soil borings/rock corings (documented by a professional geologist, 
soil . ientist, or geotechnical engineer)?

b. Materials tests (e.g., grain size analyses, standard penetration tests, etc.)?
c. Piezometer installation for water level measurments at different depths?d. Slug 

tests?
e. Pump tests?
i. Geochemical analyses of soil samples?
g. Other (specify) (e.g., hydrochemical diagrams and wash analysis)

2. Did the owner/operator use the following indirect technique to supplement direct 
techniques data:

a. Geophysical well logs?
b. Tracer studies?
c. Resistivity and/or electromagnetic conductance?
d. Seismic Survey?
e. Hydraulic conductivity measurements of cores?
f. Aerial photography?
g. Ground penetrating radar?

h. Other (specify)

3. Did the owner/operator document and present the raw data from the site 

hydrogeologic assessment?

•

4. Did the owner/operator document methods (criteria) used to correlate and analyze 
the information? -

5. The owner/operator prepare the following:

a. Narrative description of geology?
b. Geologic cross sections?
c. Geologic and soil maps?

d. Boring/coring logs?
e. Structure contour maps of the differing water bearing zones and confining layer?
f. Narrative description and calculation of ground-water flows?

■■

YIN

Evaluation of the Owner/Operators Hydrogeologic Assessment

Did the owner/operator use the following direct techniques in the hydrogeologic

assessment

Logs of the soil borings/rock corings documented by professional geologist

ientist or geotechnical engineer

Materials tests e.g grain size analyses standard penetration tests etc
Piezometer installation for water level measurments at different depthsd Slug

tests

Pump tests

Geochemical analyses of soil samples

Other specify e.g hydrochemical diagrams and wash analysis

Did the owner/operator use the following indirect technique to supplement direct

techniques data

Geophysical well logs

Tracer studies

Resistivity and/or electromagnetic conductance

Seismic Survey

Hydraulic conductivity measurements of cores

Aerial photography

Ground penetrating radar

Other specify

Did the owner/operator document and present the raw data from the site

hydrogeologic assessment

Did the owner/operator document methods criteria used to correlate and analyze

the information

The owner/operator prepare the following

Narrative description of geology

Geologic cross sections

Geologic and soil maps

Boring/coring logs

Structure contour maps of the differing water bearing zones and confining layer

Narrative description and calculation of ground-water flows
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g. Water table/potentiometric map?
h. Hydrologic cross sections? ..

6. Did the owner/operator obtain a regional map of the area and delineate the facility?

If yes, does this map illustrate: 

a. Surficial geology features?
b. Streams, rivers, lakes, or wetlands near the facility?
c. Discharging or recharging wells near the facility?

7. Did the owner/operator obtain a regional hydrogeologic map?

If yes, does this hydrogeologic map indicate: 
a. Major areas of recharge/discharge?
b. Regional ground-water flow direction?
c. Potentiometric contours which are consistent with observed water level 

elevations?

8. Did the owner/operator prepare a facility site map?

If yes, does the site map show:
a. Regulated units of the facility (e.g., landfill areas,impoundments)?
b. Any seeps, springs, streams, ponds, or wedands?
c. Loc_:;on of monitoring wells, soil borings, or test pits?
d. How many regulated units does the facility have?

If more than one regulated unit then,
• Does the waste management area encompass all regulated units?
• Is a waste management area delineated for each regulated unit?

C. Characterization of Subsurface Geology of Site

1. Soil boring/test pit program:

-

a. Were the soil borings/test pits performed under thesupervision of a qualified 
professional?

b. Did the owner/operator provide documentation for selecting the spacing for 

borings? _

c. Were the borings drilled to the depth of the first confining unit below the 
uppermost zone of saturation or ten feet into bedrock?

d. Indicate the method(s) of drilling:

p
s-

I
f

i
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Water table/potentiomeric map

Hydrologic cross sections

Did the owner/operator obtain regional map of the area and delineate the facility

If yes does this map illustrate

Surficial geology features

Streams rivers lakes or wetlands near the facility

c._Discharging
or recharging welis near the facility

Did the owner/operator obtain regional hydrogeologic map

If yes does this hydrogeologic map indicate

Major areas of recharge/discharge

Regional ground-water flow direction

Potentiomethc contours which are consistent with observed water level

elevations

Did the owner/operator prepare facility site map

If yes does the site map show

Regulated units of the facility e.g landfill areasimpoundments

Any seeps springs streams ponds or wetlands

Loc..on of monitoring wells soil borings or test pits

How many regulated units does the facility have_________
If more than one regulated unit then

Does the waste management area encompass all regulated units

Is waste management area delineated for each regulated unit

Characterization of Subsurface Geology of Site

.S oil boring/test pit program

Were the soil borings/test pits performed under thesupervision of qualified

professional

Did the owner/operator provide documentation for selecting the spacing for

borings

Were the borings drilled to the depth of the first confining unit below the

uppermost zone of saturation or ten feet into bedrock

Indicate the methods of drilling
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Auger ('hollow or cnlid stem) .
Mud rotarv
Reverse rotarv
Cable tool
Jetting

Other (specify)
e. Were continuous sample corings taken?

f. How were the samples obtained (checked method[s])
• Split spoon
• Shelbv tube, or similar
• Rock coring
• Ditch samp line

• Other (explain)
g. Were the continuous sample corings logged by a qualified professional in 

geology?
h. Does the field boring log include the following information:

• Hole name/number?

• Date started and finished?
• Driller’s name? .
• Hole location (i.e., map and elevation)?
• Drill rig type and bit/auger size?
• Gross petrography (e.g., rock type) of each geologic unit?
• Gross mineralogy of each geologic unit?
• Gross structural interpretation of each geologic unit and structural features 

(e.g., fractures, gouge material, solution channels, buried streams or valleys, 
identification of depositionai material)?

• Development of soil zones and vertical extent and description of soil type?
• Depth of water bearing unit(s) and vertical extent of each?
• Depth and reason for termination of borehole?
• Depth and location of any contaminant encountered in borehole?
• Sample location/number?
• Percent sample recovery?

• Narrative descriptions of:
—Geologic observations?
—Drilling observations?

i. Were the following analytical tests performedon the core samples:
• Mineralogy (e.g., microscopic tests and x-ray diffraction)?
• Petrographic analysis:

—degree of crystallinity and cementation of matrix?
—degree of sorting, size fraction (i.e., sieving), textural variations?
—rocktype(s)?

OWPE
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Auger hollow or solid stem

Mud rotary

Reverse rotary

Cable tool

Jetting

Other specify

Were continuous sample corings taken

How were the samples obtained checked method

Split spoon

Shelby tube or similar

Rock coring

Ditch sampling

Other explain

Were the continuous sample corings logged by qualified professional in

geology

Does the field boring log include the following information

Hole name/number

Date started and finished

Drillers name

Hole location i.e map and elevation

Drill rig type and bit/auger size

Gross petrography e.g rock type of each geologic unit

Gross mineralogy of each geologic unit

Gross structural interpretation of each geologic unit and structural features

e.g fractures gouge material solution channels buried streams or valleys

identification of depositional material

Development of soil zones and vertical extent and description of soil type

Depth of water bearing units and vertical extent of each

Depth and reason for termination of borehole

Depth and location of any contaminant encountered in borehole

Sample location/number

Percent sample recovery

Narrative descriptions of

Geologic observations

Drilling observations

Were the following analytical tests performedon the core samples

Mineralogy_e.g microscopic tests and x-ray diffraction

Petrographic analysis

degree of crystallinity and cementation of matrix

degree of sorting size fraction i.e sieving textural variations

rock types
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—soil type?
—approximate bulk geochemistry?
—existence of microstructures that may effect or indicate fluid flow?

• Falling head tests?
• Static head tests?
• Settling measurements?
• Centrifuge tests? '
• Column drawings?

D. Verification of Subsurface Geological Data

1. Has the owner/operator used indirect geophysical methods to supplement geological 
conditions between borehole locations?

2. Do the number of borings and analytical data indicate that the confining layer 
displays a low enough permeability to impede the migration of contaminants to any 
stratigraphically low water-bearing units?

3. Is the confining layer laterally continuous across the entire site?

4. Did the owner/operator consider the chemical compatibility of the site-specific 
waste types and the geologic materials of the confining layer?

5. Did the geologic assessment address or provide means for resolution of any 
information gaps of geologic data? . .

6. Do the laboratory data corroborate the field data for petrography?

7. Do the laboratory data corroborate the field data for mineralogy and subsurface 
geochemistry?

E. Presentation of Geologic Data

1. Did the owner/operator present geologic cross sections of the site?

2. Do cross sections:

a. identify the types and characteristics of the geologic materials present?
-

b. define the contact zones between different geologic materials?
c. note the zones of high permeability or fracture?
d. give detailed borehole information including: I

f'
■

I

!
i
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that may effect or indicate fluid flow

Data

geophysical methods to supplement geological

data indicate that the confining layer

impede the migration of contaminants to any

across the entire site

compatibility of the site-specific

the confining layer

provide means for resolution of any

data for petrography

data for mineralogy and subsurface

cross sections of the site

of the_geologic materials present

different geologic materials

fracture
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• location of borehole?

• depth of teimination?

• location of screen (if applicable)?
• depth of zone(s) of saturation?
• backfill procedure?

3. Did the owner/operator provide a topographic map which was constructed by a 

licensed surveyor?

4. Docs the topographic map provide:

a. contours at a maximum interval of two-feet?
b. locations and illustrations of man-made features (e.g., parking lots, factory 

buildings, drainage ditches, storm drain, pipelines, etc.)?
c. descriptions of nearby water bodies?
d. descriptions of off-site wells?
e. site boundaries?
f. individual RCRA units?
g. delineation of the waste management area(s)?
h. well and boring locations? .

5. Did the owner/operator provide an aerial photograph depicting the site and adjacent 
off-site features? .

6. Does the photograph clearly show surface water bodies, adjacent municipalities, and 
residences and are these clearly labelled?

F. Identification of Ground-Water Flowpaths

1. Ground-water flow direction

a. Was the well casing height measured by a licensed surveyor to the nearest 0.01 
feet?

b. Were the well water level measurements taken within a 24 hour period?
c. Were the well water level measurements taken to the nearest 0.01 feet?.
d. Were the well water levels allowed to stabilize after construction and 

development for a minimum of 24 hours prior to measurements?
e. Was the water level information obtained from (check appropriate one):

•multiple piezometers placed in single borehole? ___
• vertically nested piezometers in closely spaced separate______
• boreholes? ■
• monitoring wells? •

i

YIN
location of borehole

depth of termination

location of screen if applicable

depth of zones of saturation

backfill procedure

Did the owner/operator provide topographic map which was constucted by

licensed surveyor

Does the topographic map provide

contours at maximum interval of two-feet

locations and illuswations of man-made features e.g parking lots factory

buildings_drainage ditches_storm drain_pipelines etc

descriptions of nearby water bodies

descriptions of off-site wells

site boundaries

individual RCRA units

delineation of the waste management areas

well and boring locations

Did the owner/operator provide an aerial photograph depicting the site and adjacent

off-site features

Does the photograph clearly show surface water bodies adjacent municipalities and

residences and are these clearly labelled

Identification of Ground-Water flowpaths

Ground-water flow direction

Was the well casing height measured by licensed surveyor to the nearest 0.01

feet

Were the well water level measurements taken within 24 hour period

Were the well water level measurements taken to the nearest 0.01_feet

Were the well water levels allowed to stabilize after consuuction and

development for minimumof 24 hours prior to measurements

Was the water level information obtained from check appropriate one

multiple piezometers placed in single borehole

vertically nested piezometers in closely spaced separate

boreholes

monitoring wells
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f. Did the owner/operator provide construction details for the piezometers?

g. How were the static water levels measured (check method[s]).

• Electric water sounder ______
• Wetted tape .
• Air line

• Other (explain)
h. Was the well water level measured in wells with equivalent screened intervals at 

an equivalent depth below the saturated zone?
i. Has the owner/operator provided a site water table (potentiometric) contour map?

If yes,
• Do the potentiometric contours appear logical and accurate based on 

topography and presented data? (Consult water level data)
• Are ground-water flow-lines indicated?
• Are static water levels shown?
• Can hydraulic gradients be estimated?

j. Did the owner/operator develop hydrologic cross sections of the vertical flow 
component across the site using measurements from all wells?

k. Do the owner/operator’s flow nets include:
• piezometer locations?
• depth of screening?
• width of screening?
• measurements of water levels from all wells and piezometers?

2. Seasonal and temporal fluctuations in ground-water

a. Do fluctuations in static water levels occur? If yes, are the fluctuations caused by 
any of the following:

—Off-site well pumping
—Tidal processes or other interminent natural 

variations (e.g., river stage, etc.)
—On-site well pumping
—Off-site, on-site construction or changing land use patterns
—Deep well injection
—Seasonal variations
—Other (specify)

b. Has the owner/operator documented sources and patterns that contribute to or 
affect the ground-water patterns below the waste management?

-

c. Do water level fluctuations alter the general ground-water gradients and flow 
directions?

d. Based on water level data, do any head differentials occur that may indicate a 
vertical flow component in the saturated zone?

|
i:'

r
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Did the_owner/operator provide_consiruction_details

for the piezometers

How were the static water levels measured check method
Electhc water sounder

Wetted tape

Airline

Other explain

Was the well water level measured in wells with equivalent screened intervals at

an equivalent depth below the saturated zone

Has the owner/operator provided site water table potentiomethc contour map
If yes

Do the potentiometric contours appear logical and accurate based on

topography_and presented data_Consult water level data

Are ground-water flow-lines indicated

Are static water levels shown

Can hydraulic gradients be estimated

Did the owner/operator develop hydrologic cross sections of the vertical flow

component across the site using measurements from all wells

Do the owner/operators flow nets include

piezometer locations

depth of screening

width of screening

measurements of water levels from all wells and piezometers

Seasonal and temporal fluctuations in ground-water

Do fluctuations in static water levels occur If yes are the fluctuations caused by

any of the following

Off-site well pumping

Tidal processes or other intermittent natural

variations e.g river stage etc

On-site well pumping

Off-site on-site consmiction or changing_land use patterns

Deep well injection

Seasonal variations

Other specify

Has the owner/operator documented sources and patterns that conthbute to or

affect the ground-water patterns below the waste management

Do water level fluctuations alter the general ground-water gradients and flow

directions

Based on water level data do any head differentials occur that may indicate

vertical flow component in the saturated zone
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e. Did the owner/operator implement means for gauging long teim effects on water 

movement that may result from pn-site or off-site construction or changes in 
land-use patterns?

3. Hydraulic conductivity

a. How were hydraulic conductivities of the subsurface materials determined?
• Single-well tests (slug tests)?
• Multiple-well tests (pump tests)
• Other (specify)

b. If single-well tests were conducted, was it done by:
• Adding or removing a known volume of water?
• Pressurizing well casing?

c. If single well tests were conducted in a highly permeable formation, were 
pressure transducers and high-speed recording equipment used to record the 
rapidly changing water levels?

d. Since single well tests only measure hydraulic conductivity in a limited area, 
were enough tests run to ensure a representative measure of conductivity in each 
hydrogeologic unit?

e. Is the owner/operator’s slug test data (if applicable) consistent with existing 
geologic information (e.g., boring logs)?

f. Were other hydraulic conductivity properties determined?
g. If yes, provide any of the following data, if available:

• Transmissivitv

• Storaee coefficient .
• Leakage
• Penneabilitv
• Porositv
• Soecific canacitv
• Other (snecifvl

4. Identification of the uppermost aquifer

a. Has the extent of the uppermost saturated zone (aquifer) in the facility area been 
defined? If yes, .

• Are soil boring/test pit logs included?
• Are geologic cross-sections included?

b. Is there evidence of confining (competent, unfractured, continuous, and low 
permeability) layers beneath the site? If yes.

• how was continuity demonstrated?
c. What is hydraulic conductivity of the confining unit (if present)? CM/Sec How 

was it determined?

99502

means for gauging long term effects on water

or off-site construction or changes in

the subsurface materials determined

was it done by

of water

highly permeable formation were

recording equipment used to record the

hydraulic conductivity in limited area

representative measure of conductivity in each

if applicable consistent with existing

properties_determined

datA if available

zone aquifer in the facility area been

unfractured continuous and low

If yes

confining unit if present CM/Sec How
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1d. Does potentiai for other hydraulic communication exist (e.g., lateral incontinuity
between geologic units, facies changes, fracture zones, cross cutting structures, 
or chemical corrosion/alteration of geologic units by leachage? If yes or no, what 

is the rationale?
:■

G. Office Evaluation of the Facility’s Ground-Water Monitoring System—
Monitoring Well Design and Construction:

These questions should be answered for each different well design present at the

facility. ■i

1. Drilling Methods
fr

a. What drilling method was used for the well?
• Hollow-stem auger □
• Solid-stem auger □
• Mud rotary 0
• Air rotary □
• Reverse rotary □
• Cable tool □
• Jetting □
• Air drill w/ casing hammer □
• Other (specify')

b. Were any cutting fluids (including water) or additives used during drilling? If :

yes, specify:
(• Tvpe of drilling fluid

• Source of water used
• Foam
• Polvmers
• Other

•;

c. Was the cutting fluid, or additive, identified?
d. Was the drilling equipment steam-cleaned prior to drilling the well?

1• Other methods
e. Was compressed air used during drilling? If yes. < - :

• was the air filtered to remove oil?
f. Did the owner/operator document procedure for establishing the potentiometric ;

surface? If yes.
• how was the location established? ii

g. Formation samples
1

9950.2
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Does potential for other hydraulic communication exist e.g lateral incontinuity

between geologic units facies changes fracture zones cross cutting swuctures

or chemical corrosion/alteration of geologic units by leachage If yes or no what

is the rationale

Office Evaluation of the Facilitys Ground-Water Monitoring System

Monitoring Well Design and Construction

These questions should be answered for each different well design present at the

facility

Drilling Methods

What drilling method was used for the well

Hollow-stem auger

Solid-stem auger

Mudrotary

Airrotary

Reverse rotary

Cable tool

Jetting

Airdrillw/casinghammer

Other specify

Were any cutting fluids including water or additives used during drilling If

yes specify

Type of drilling fluid__________________________________________

Source of water used

Foam

Polymers

Other

Was the cutting fluid or additive identified

Was the
drilling equipment steam-cleaned prior to drilling the well

Other methods

Was compressed air used during drilling If yes

was the air filtered to remove oil

Did the owner/operator document procedure for establishing the potentiomewic

surface if yes

how was the location established

Formation samples

OWPE
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• Were formation samples collected initially during drilling?
• Were any cores taken continuous?
• If not, at what interval were samples taken?
• How were the samples obtained?

—Split spoon 
—Shelby tube 
—Core drill 
—Other (specify)

• Identify if any physical and/or chemical tests were performed on the 
formation samples (specify)

2. Monitoring Well Construction Materials

a. Identify construction materials (by number) and diameters (ID/OD)

Material DiilDCICT
• Primary Casing

• Secondary or outside casing 
(doubleconstruction)

• Screen

b. How are the sections of casing and screen connected?
• Pipe sections threaded
• Couplings (friction) with adhesive or solvent -
• Couplings (friction) with retainer screws
• Other (specify) ^

c. Were the materials steam-cleaned prior to installation?
• If no. how were the materials cleaned?

3. Well Intake Design and Well Development

a. Was a well intake screen installed?
• What is the length of the screen for the well?

• Is the screen manufactured?
b. Was a filter pack installed?

• What kind of filter pack was employed?

• Is the filter pack compatible with formationmaterials?
• How was the filter pack installed?

Were formation samples collected initially during drilling

Were any cores taken continuous

9950.2
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• What are the dimensions of the filter pack?

* Has a turbidity measurement of the well water ever been made?

• Have the filter pack and screen been designed for the insim materials?

c. Weil development
• Was the well developed?
• What technique was used for well development?

—Surge block 
—Bailer 

—Air surging 
—Water pumping 
—Other f specifvi

4. Annular Space Seals

a. What is the annular space in the saturated zone directlyabove the filter pack 
filled with:

—Sodium bentonite (specify type and grit)
—Cement (specify neat or concrete)
—Other (specify)

b. Was the seal installed by:
—Dropping material down the hole and tamping 
—Dropping material down the inside of hollow-stem auger 
—Tremie pipe method 
—Other (specify)

c. Was a different seal used in the unsaturated zone? If yes.
• Was this seal made with?

—Sodium bentonite (specify type and grit)
—Cement (specify neat or concrete)- Other (specify)

• Was this seal installed by?

—^Dropping material down the hole and tamping 
—Dropping material down the inside of hollow stem auger 
—Other (specify)

d. Is the upper portion of the borehole sealed with a concrete cap to prevent 
infiltradon from the surface?

e. Is the well fitted with an above-ground protecdvedevice and bumper guards?
f. Has the protecdve cover been installed with locks to prevent tampering?

9950.2

What are the dimensions of the filter pack

Has turbidity measurement of the well water ever been made

Have the filter pack and screen been designed for the insitu materials

YIN

Well development

Was the well developed

What technique was used for well development

Surge block

Bailer

Air surging

Water pumping

Other specify

Annular Space Seals

What is the annular space in the saturated zone direczlyabove the filter pack

filled with

Sodium bentonite specify type and grit

Cement specify neat or concrete

Other specify

Was the seal installed by

Dropping material down the hole and tamping

Dropping material down the inside of hollow-stem auger

Tremie pipe method

-Other specify

Was different seal used in the unsaturated zone If yes

Was this seal made with

Sodium bentonite specify type and grit

Cement specify neat or concrete- Other specify

Was this seal installed by

Dropping material down the hole and tamping

Dropping material down the inside of hollow stem auger

-Other specify

Is the upper portion of the borehole sealed with concrete cap to prevent

infiltration from the surface

e._Is the well fitted with an above-ground protectivedevice and bumper guards

Has the protective cover been installed with locks to prevent tampering
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H. Evaluation of the Facility’s Detection Monitoring Program

1. Placement of Downgradient Detection Monitoring Wells

a. Are the ground-water monitoring wells or clusters located immediately adjacent 

to the waste management area?
b. How far apart are the detection monitoring wells?
c. Does the owner/operator provide a rationale for thelocadon of each monitoring 

well or cluster?
d. Does the owner/operator identified the well screenlengths of each monitoring 

well or clusters?
e. Does the owner/operator provide an explanation for the well screen lengths of 

each monitoring well orcluster?
f. Do the actual locations of monitoring wells orclusters correspond to those 

identified by the owner/operator?

2. Placement of Upgradient Monitoring Wells

a. Has the owner/operator documented the location ofeach upgradient monitoring 
well or cluster?

b. Does the owner/operator provide an explanation forthe location(s) of the 
upgradient monitoring wells?

c. What length screen has the owner/operator employed inthe background 
monitoring well(s)? -

d. Does the owner/operator provide an explanation for the screen length(s) 
chosen?

e. Does the actual location of each background monitoring well or cluster 
correspond to that identified by the owner/operator?

L Office Evaluation of the Facility’s Assessment Monitoring Program

1. Does the assessment plan specify:

a. The number, location, and depth of wells?
b. The rationale for their placement and identify the basis that will be used to select 

subsequent sampling locations and depths in later assessment phases?

2. Does the list of monitoring parameters include all hazardous waste constiments 
from the facility?

995O.2
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Monitoring Wells

or clusters located immediately adjacent

monitoring wells

rationale for thelocation of each monitoring

well screenlengths of each monitoring

explanation for the well screen lengths of
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Wells
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background monitoring well or cluster

owner/operator

Assessment Monitoring Program
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a. Docs the water quality parameter list include other important indicators not 

classified as hazardous waste constituents?

b. Does the owner/operator provide documentation for he listed wastes which are 

not included?

3. Does the owner/operator’s assessment plan specify the procedures to be used to 
determine the rate of constituent migration in the ground-water?

4. Has the owner/operator specified a schedule of implementation in the assessment 

plan?

5. Have the assessment monitoring objectives been clearly defined in the assessment 

plan?

a. Does the plan include analysis and/or re-evaluadon to determine if significant 
contamination has occurredin any of the detection monitoring wells?

b. Does the plan provide for a comprehensive program of investigation to fully 
characterize the rate and extent of contaminant migration from the facility?

c. Does the plan call for determining the concentrations of hazardous wastes and 
hazardous waste constimentsin the ground water?

d. Does the plan employ a quaneriy monitoring program?

6. Does the assessment plan identify the investigatory methods that will be used in the 
assessment phase?

a. Is the role of each method in the evaluation fully described?
b. Does the plan provide sufficient descriptions of the direct methods to be used?
c. Does the plan provide sufficient descriptions of the indirect methods to be used?
d. Will the method contribute to the further characterization of the contaminant 

movement? -

7. Are the investigatory techniques utilized in the assessment program based on direct 
methods?

a. Does the assessment approach incorporate indirect methods to further support 
direct methods?

b. Will the planned methods called for in the assessment approach ultimately meet 
performance standards for assessment monitoring?

c. Are the procedures well defined?
d. Does the approach provide for monitoring wells similar in design and 

construction as the detectionmonitoring wells?

i?'

I

i
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Does the water quality parameter list include other important indicators not

classified as hazardous waste thnstituents

Does the owner/operator provide documentation for he listed wastes which are

not included

Does the owner/operators assessment plan specify the procedures to be used to

determine the rate of constituent migration in the ground-water

Has the owner/operator specified schedule of implementation in the assessment

plan

Have the assessment monitoring objectives been clearly defined in the assessment

plan

Does the plan include analysis and/or re-evaluation to determine if significant

contamination has occurredin any of the detection monitoring wells

Does the plan provide for comprehensive program of investigation to fully

characterize the rate and extent of contaminant migration from the facility

Does the plan call for determining the concentrations of hazardous wastes and

hazardous waste constituentsin the ground water

Does the plan employ quarterly monitoring program

Does the assessment plan identify the investigatory methods that will be used in the

assessment phase

Is the role of each method in the evaluation fully described

b._Does_the_plan_provide_sufficient descriptions_of
the direct methods_to_be used

Does the plan provide sufficient descriptions of the indirect methods to be used

Will the method contribute to the further characterization of the contaminant

movement

Are the investigatory techniques utilized in the assessment program based on direct

methods

Does the assessment approach incorporate indirect methods to further support

direct methods

Will the planned methods called for in the assessment approach ultimately meet

performance standards for assessment monitoring

Are the procedures well defined

Does the approach provide for monitoring wells similar in design and

construction as the detectionmonitoring wells
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e. Does the approach employ taking samples during drilling or collecting core 

samples for further analysis? .

8. Are the indirect methods to be used based on reliable and accepted geophysical 
techniques? .

a. Are they capable of detecting subsurface changesresuldng from contaminant 
migration at the site?

b. Is the measurement at an appropriate level of sensitivity to detect ground-water 
quality changes at the site?

c. Is the method appropriate considering the nature of the subsurface materials?
d. Does the approach consider the limitations of these methods?
e. Will the extent of contamination and constituent concentration be based on direct 

methods and sound engineering judgment? (Using indirect methods tofurther 
substantiate the findings.)

9. Does the assessment approach incorporate any mathe-matical modeling to predict 
contaminant movement?

a. Will site specific measurements be utilized toaccurately portray the subsurface?
b. Will the derived data be reliable?
c. Have the assumptions been identified?
d. Have the physical and chemical properties of the site-specific wastes and 

hazardous waste constituentsbeen identified?

J. Conclusions

1. Subsurface geology

a. Has sufficient data been collected to adequately define petrography and 
petrographic variation?

b. Has the subsurface geochemistry been adequately defined?
c. Was the boring/coring program adequate to definesubsurface geologic variation?
d. Was the owner/operator’s narrative description complete and accurate in its 

interpretation of the data?
e. Does the geologic assessment address or provide means to resolve any 

information gaps?

2. Ground-water flowpaths

a. Did the owner/operator adequately establish the hori-zontal and vertical 
components of ground-water flow?

Does the approach employ taking samples during drilling or collecting core

samples for further analysis

Are the indirect methods to be used based on reliable and accepted geophysical

techniques

9950.2
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Are they capable of detecting subsurface changesresulting from contaminant

migration at the site

Is the measurement at an appropriate level of sensitivity to detect ground-water

quality changes at the site

Is the method appropriate considering the nature of the subsurface materials

Does the approach consider the limitations of these methods

Will the extent of contamination and constituent concentration be based on direct

methods and sound engineering judgment Using indirect methods tofurther

substantiate the findings

Does the assessment approach incorporate any mathe-matical modeling to predict

contaminant movement

Will site specific measurements be utilized toaccurately portray the subsurface

Will the derived data be reliable

Have the assumptions been identified

Have the physical and chemical properties of the site-specific wastes and

hazardous waste constituentsbeen identified

Conclusions

Subsurface geology

Has sufficient data been collected to adequately define petrography and

petro graphic variation

Has the subsurface geochemistry been adequately defined

Was the boring/coring program adequate to definesubsurface geologic variation

Was the owner/operators narrative description complete and accurate in its

interpretation of the data

Does the geologic assessment address or provide means to resolve any

information gaps

Ground-water flowpaths

Did the owner/operator adequately establish the hori-zontal and vertical

comvonents of ground-water flow
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____ b. Were appropriate methods used to establish ground-water flowpaths?
c. Did the owner/operator provide accurate documentation?

£ ____ d. Are the potentiometric surface measurements valid?
i e. bid the owner/operator adequately consider the seasonal and temporal effects on 

f ) the ground-water?
, .____ f. Were sufficient hydraulic conductivity tests performed to document lateral and

j vertical variationin hydraulic conductivity in the entire hydrogeologic subsurface

\ - below the site?

- | 3. Uppennost Aquifer

■ ]____a. Did the owner/operator adequately define the upper-most aquifer?

. 1
: Monitoring Well Construction and Design

i ■
? ^ a. Do the design and construction of the owner/operator’s ground-water monitoring
‘ wells permit depth discrete ground-water samples to be taken?
7 b. Are the samples representative of ground-water quality?

c. Are the ground-water monitoring wells structurally stable?
d. Does the ground-water monitoring well’s design and construction permit an 

accurate assessment of aquifer characteristics?

5. Detection Monitoring

a. Downgradient Wells

• Do the location, and screen lengths of the ground-water monitoring wells or 
clusters in the detection monitoring system allow the immediate detection of a 
release of hazardous waste or constituents from the hazardous waste 
management area to the uppermost aquifer?

b. Upgradient Wells

• Do the location and screen lengths of the upgradient (background) ground­
water monitoring wells ensure the capability of collecting ground-water 
samples representative of upgradient (background) ground-water quality 
including any ambient heterogenous chemical characteristics?

6. Assessment Monitoring

a. Has the owner/operator adequately characterized site hydrogeology to determine 
contaminant migration?

b. Is the detection monitoring system adequately designed and constructed to 
immediatelv detect anv contaminant release?

9950.2
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establish ground-water flowpaths

documentation

measurements valid

consider the seasonal and temporal effects on

tests performed to document lateral and

in the entire hydrogeologic subsurface

define the upper-most aquifer

owner/operators ground-water monitoring

samples to be taken

ground-water quality

structurally stable

wells design and construction permit an

characteristics

of the ground-water monitoring wells or

system allow the immediate detection of

constituents from the hazardous waste

aquifer

of the upgradient background ground

capability of collecting ground-water

background ground-water quality

chemical characteristics

characterized site hydrogeology to determine

adequately designed and constructed to

release
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c. Are the procedures used to make a first determinationof contamination adequate?
d. Is the assessment plan adequate to detect, characterize, and track contaminant 

migration?
e. Will the assessment monitoring wells, given site hydrogeologic condidons, 

define the extent and concentration of contamination in the horizontal and 
vertical planes?

f. Are the assessment monitoring wells adequately designed and constructed?
g. Are the sampling and analysis procedures adequate to provide true measures of 

contamination?
h. Do the procedures used for evaluation of assessment monitoring data result in 

determinations of the rate of migration, extent of migration, and hazardous 
constiment composition of the contaminant plume?

i. Are the data collected at sufficient frequency and duration to adequately 
determine the rate of migration?

j. Is the schedule of implementation adequate?
k. Is the owner/operator’s assessment monitoring plan adequate?

• If the owner/operator had to implement hisassessment monitoring plan, was it 
implemented satisfactorily?

y /-r
II. Field Evaluation / A

A. Ground-Water Monitoring System

1. Are the numbers, depths, and locations of monitoring wells in agreement with those 
reported in the facility’s monitoring plan? (See Section 3.2.3.)

B. Monitoring Well Construction

1. Identify construction material material diameter

a. Primarv Casine // -- (/-YC*)
b. Secondary or outside casing vo f?1~ Ct }

2. Is the upper portion of the borehole sealed with conrete to prevent infiltration from 
the surface?

3. Is the well fitted with an above-ground protective device?

4. Is the protective cover fitted with locks to prevent tampering? If a facility utilizes 
more than a single well design, answer the above questions for each well design?

Are the procedures used to make first deterrninationof contamination adequate

9950.2

Is the assessment plan adequate-to detect characterize and track contaminant

migration

given site hydrogeologic conditions

contamination in the horizontal and

adequately designed and constructed

adequate to provide true measures of

of assessment monitoring data result in

extent of migration and hazardous

plume

frequency and duration to adequately

adequate

monitoring plan adequate

hisassessment monitoring plan was it

IL5

monitoring wells in agreement with those

See Section 3.2.3

diameter

tz/C1
7- 2flL

with conrete to prevent infiltration from

protective device

prevent tampering If facility utilizes

above questions for each well design
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III. Review of Sample Collection Procedures

A. Measurement of Well Depths /Elevation

1. Are measurements of both depth to standing water and depth to the bottom of the 

well made?
/

2. Are measurements taken to the 0.01 feet?

3. What device is used? '?■&»&

4. Is there a reference point established by a licensed surveyor?

5. Is the measuring equipment properly cleaned betweenwll locations to prevent cross 
contamination?

B. Detection of Immiscible Layers

1. Are procedures used which will detect light phase immiscible layers?

2. Are procedures used which will detect heavy phase immiscible layers?

C. Sampling of Immiscible Layers

1. Are the immiscible layep sampled separat^y pripr. to well evaluation?
/l/s&A*’ /'/-&*&/£---■ MM#

a//a

kj-^sZsCg. — .ffet# s
2. Do the procedures used minimize mixing with watersoluble phases? ^

D. Well Evacuation

1. Are low yielding wells evacuated to dryness? ^ ' 0

2. Are high yielding wells evacuated so that at least three casine volumes are removed?
i ? c" UVy-f, J*.... '■'■■’•j

s/
V-' . . ^

3. What device is used to evacuate the wells? /? / >
)

tr
4. If any problems are encountered (e.g., equipmentmalfunction) are they noted in a 

field logbook?

OWPE l
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Ill Review of Sample Collection Procedures

Measurement of Well Depths IElevation

Are measurements of both depth to standing water and depth to the bottom of the

well made

Are measurements taken to the 0.01 feet

What device is used cJnP/A Yc

Is there reference point established by licensed surveyor

Is the measuring equipment properly cleaned betweenwil locations to prevent cross

contamination

Detection of Immiscible Layers

Are procedures used which will detect light phase immiscible layers
Z/2

Are procedures used which will detect heavy phase immiscible layers -7%

Sampling of Immiscible Layers

Are the immiscible
layejs sampled separzty pripr to well evauation

/YvA.- //2tJ- 1ttS /t 402 zZe
cCC AjJz-cte

Do the procedures used minimize mixing with watersoluble plases

Well Evacuation

1/ rr
Are low yielding wells evacuated to dryness

1/
3C-v

Are high yielding wells evacuated so that at least three casing volumes axe removed
yd 1Q/ zF Z-1cj

711

Whatdevice is used toevacuate the wells ns
ci

If any problems are encountered e.g equipmentTnalfunction are they noted in

field logbook t7Zo 40e
7/

tk
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Y/N

E. Sample Withdrawal

1. For low yielding wells, are samples for volatiles, pH, and oxidation/reduction 
potential drawn first after the well recovers?

2. Are samples withdrawn with either flurocarbon/resins or stainless steel (316, 304 or 

2205) sampling devices?

z-.." ....' -
3. Are sampling devices either bottotp valve bailers of positive gas displacement 

bladder pumps?

4. If bailers are used, is fluorocarbon/resin coated wire, single strand stainless steel 
wire, or monofilament used to raise and lower the bailer?

5. If bladder pumps are used, are they operated in acontinuous manner to prevent 
aeration of the sample? A//#

/

6. If bailers are used, are they lowered slowly to prevent degassing of the water?

7. If bailers are used, are the contents transferred to the sample container in a way that 
minimizes agitation and aeration?

8. Is care taken to avoid placing clean sampling equipment on the ground or other 
contaminated surfaces prior to insertion into the well?

9. If dedicated sampling equipment is not used, is equipment disassembled and 
thoroughly cleaned between samples?

10. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps:

a. Dilute acid rinse (HNO, or HC1)?11. If samples are for organic analysis, does 
the cleaning procedure include the following sequential steps:

11. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps:

a. Nonphosphate detergent wash?
b. Tap water rinse?
c. Distilled/deionized water rinse?
d. Acetone rinse?
e. Pesticide-grade hexane rinse?

9950

Sample Withdrawal

For low yielding wells are samples for volatiles pH and oxidation/reduction

potential drawn first after the well recovers

Are samples withdrawn with either flurocarbon/resins or stainless steel 316 304 or

2205 sampling devices

Are sampling devices either bottâxp valve bailers oI positive gas displacement

bladder pumps

7r/ 041

If bailers are used is fluorocarbon/resin coated wire tingle strand stainless steel

wire or monofllament used to raise and lower the bailer

If bladder pumps are used are they operated in acontinuous manner to prevent

aeration of the sample i2%

If bailers are used are they lowered slowly to prevent degassing of the water

If bailers are used are the contents transferred to the sample container in way that

minimizes agitation and aeration

Is care taken to avoid placing clean sampling equipment on the ground or other

contaminated surfaces prior to insertion into the well

If dedicated sampling equipment is not ued is equipment disassembled and

thoroughly cleaned between samples 2/

10 If samples are for inorganic analysis does the cleaning procedure include the

following sequential steps

Dilute acid rinse HNO3 or HC11 If samples axe for organic analysis does

the cleaning procedure include the following sequential steps

1.If samples axe for inorganic analysis does the cleaning procedure include the

following sequential steps

Nonphosphate detergent wash

Tap water rinse

Distilled/deionized water rinse

Acetone rinse

Pesticide-grade hexane rinse

OWPE
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12. Is sampling equipment thoroughly dry before use?

13. Are equipment blanks taken to ensure that sample cross-contamination has not 

occurred? '

14. If volatile samples are taken with a positive gas displacement bladder pump, are 
pumping rates below 100 mJ/min?

F. In-situ or Field Analyses

1. Are the following labile (chemically unstable) parameters determined in the field:

. ^ pH? *
f btemperature? ____

^^cT^pecific conductivity? tZ/mrc.*
d. Redox potential? cx a/M
e. Chlorine?

*

f. Dissolved oxygen?
g. Turbidity?

. h. Other (specify) *

2. For in-situ determinadons, are they made after well evacuation and sample removal? ''Zfcx
//

3. If sample is withdrawn from the well, is parameter measured from a split portion?
V

4. Is monitoring equipment calibrated according to mannufacturers’ specifications and 
consistent with SW-846?

'cik'
•)

5. Is the date, procedure, and maintenance for equipment calibration documented in the 
field logbook?

--■/ ••

IV. Review of Sample Preservation and Handling Procedures

A. Sample Containers

1. Are samples transferred from the sampling device directly to their compatible 

containers? ^ t~d / 7e>iy

-

.1 YIN

12 Is sampling equipment thoroughly dry before use

13 Are equipment blanks taken to ensure that sample cross-contamination has not

occurred

14 If volatile samples are taken with positive gas displacement bladder pump axe

pumping rates below 100 mI/mm

In-situ or Field Analyses

Are the following labile chemically unstable parameters determined in the field

.c
a.pHJ

IFemperature

peciflc conductivity

Redox potential v/A
Chlorine

Dissolved oxygen y/4
Turbidity 4t
Other specify

For in-situ determinations are they made after well evacuation and sample removal lf/

If sample is withdrawn from the well is parameter measured from split portion

Is monitoring equipment calibrated according to mannufacturers specifications and

consistent with SW-846
/4

Is the date procedure and maintenance for equipment calibration documented in the

field logbook

yr

IV Review of Sample Preservation and Handling Procedures

Sample Containers

Are samples transferred from the sampling device directly to their compatible

containers9 e/w7f.4z zO/ t2Dd/
/4ct

ei eceØ
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2. Are sample containers for metals (inorganics) analyses polyethylene with 
polypropylene caps? ~ ~ ■ -"V 

/ cl

3. Are sample containers for organics analysis glass bottles with fluorocarbonresin- 
lined caps?

4. If glass bottles are used for metals samples are the caps fluorocarbonresin-lined?

3. Are the sample containers for metal analyses cleanedusing these sequential steps:

z?
a. Nonphosphate detergent wash? ^

b. 1:1 nitric acid rinse? „ / / z) ; .>//../ /
c. Tap water rinse? //]
d. 1:1 hydrochloric acid rinse? 'is ~ / /

e. Tap water rinse?
f. Distilled/deionized water rinse?

6. Are the sample containers for organic analyses cleaned using these sequential steps:

a. Nonphosphate detergent/hot water wash? X?
b. Tap water rinse? ^ ^ /-)

c. Distilled/deionized water rinse? "A ■ : /, f ^ s, • j; / /, ,z
<L Acetone rinse? // “ ^ y ~
e. Pesticide-grade hexane rinse?

7. Are trip blanks used for each sample container type to verify cleanliness? /Zo

B. Sample Preservation Procedures

1. Are samples for the following analyses cooled to 4°C:

a. TOC?
b.TOX? y&s
c. Chloride?
d. Phenols? Yes
e. Sulfate?
f. Nitrate?
g. Coliform bacteria? <*/M,
h. Cyanide? #7*
i. Oil and grease? I/a
j. Hazardous constituents (}261, Appendix Vm)? *

YIN

Are sample containers for metals inorganics analyses polyethylene with

polypropylene caps scv

Are sample containers for organics analysis glass bottles with fluorocarbonresin-

lined caps

-y

c/Cc

If glass bottles are used for metals samples are the caps fluorocarbonresin-lined /V2/

Are the sample containers for metal analyses cleanedusing these sequential steps

Nonphosphate detergent wash

llnitricacidrinse ../ /7

Tap water rinse Itjf- /-

11 hydrochloric acidrinse

Tap water rinse

Distilled/deionized water rinse

Are the sample containers for organic analyses cleaned using these sequential steps

Nonphosphate detergent/hot water wash

b.Tapwaterrinse

Disulled/deionizedwaternnse9 -t

Acetone rinse

Pesticide-grade hexane rinse

Are wip blanks used for each sample container type to verify cleanliness /14

Sample Preservation Procedures

Are samples for the following analyses cooled to 4C

TOC
TOX ycç
Chloride Yes

Phenols

Sulfate

Nitrate

Coliform bacteria wA
Cyanide 44
Oil and grease

Hazardous constituents 0261 Appendix VIII
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2. Are samples for the following analyses field acidified to pH <2 with HN03:

/ a- fron?

( b^langanese? ’ ssi-Tti'n.sS ML#-
/ C.,Sodium? ^ (j '* "
'(LTotal metals?

J^rDissolved metals?

^frFfuoride?
,.^g.'Endrin?
^.h;'Lindane?

^ir'Methoxychlor?

^jfToxaphene?
k. 2,4, D?

1.2,4,5 TP Silvex?
m. Aadium?
n. Gross alpha?
o. Gross beta?

3. Are samples for the following analysesTteitfacidfied to pH <2 with H.SO *

a. Phenols?
b. Oil and grease? /

4. Is the sample for TOC analyses field acified to pH <2 witLHCf? //% sr&y 7'kr
1 -■

5. Is the sample for TOX analysis preserved with 1 ml of 1.1 M sodium sulfit^?^.
'Hu-//- •

6. Is the sample for cyanide analysis preserved with NaOH to pH >12?

C. Special Handling Considerations

1. Are organic samples handled without filtering?

2. Are samples for volatile organics transfered to the appropriate vials to eliminate 
headspace over the sample?

3. Are samples for metal analysis split into two ponions?

4. Is the sample for dissolved metals filtered through a 0.45 micron filter?

5. Is the second portion not filtered and analyzed for total metals?

6. Is one equipment blank prepared each day of ground-water sampling?

OWPE
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Are samples for the following analyses field acidified to pH with HNO

/3kofl .y

vManganese /t7Y/ -/
1c.Sodium

Ltotal metals

5erDiisolved metals

Fiuoride
-g Endrin

Au Lindane

At$1ethoxychlor

41oxaphene

k.24D
245 TP Silvex

Radium

Gross alpha

Gross beta

Are samples for the following
analyses-5cidfled

to pH with H2S04

Phenols

Oil and grease

Is the sample for TOC analyses field acified to pH with-HCD 7Zr

Is the sample for TOX analysis preserved with ml of 1.1 sodium sulfite

/45o/
-t

Is the sample for cyanide analysis preserved with NaOH to pH 12

Special Handling Considerations

Are organic samples handled without filtering 74
Are samples for volatile organics transfered to the appropriate vials to eliminate

headspace over the sample

Are samples for metal analysis split into two portions h74

Is the sample for dissolved metals filtered through 0.45 micron filter NA

Is the second portion not filtered and analyzed for total metals

Is one equipment blank prepared each day of ground-water sampling
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V. Review of Chain-of-Custody Procedures

A. Sample Labels

1. Are sample labels used?
//

2. Do they provide the following infonnation:

a. Sample identification number?
w V

b. Name of collector?
c. Date and time of collection?
d. Place of collection?
e. Parameters) requested and preservitives used?

" ,v
3. Do they remain legible even if wet?

sV */

B. Sample Seals ~~~7 / / /
/~T7y6l-^

■ 7
1. Are sample seals placed on those containers to ensure samples are not altered?

C. Field Logbook ...

1. Is a field logbook maintained?
' >/ isd

2. Does it document the following:

a. Purpose of sampling (e.g., detection or assesment)?
b. Location of well(s)?
c. Total depth of each well?
d. Static water level depth and measurement technique? -
e. Presence of immiscible layers and detection method?
f. Collection method for immiscible layers and sample identification numben ?
g. Well evacuation procedures?
h. Sample withdrawal procedure? //O
i. Date and time of collection? A/O
j. Well sampling sequence? . a/d

k. Types of sample containers and sample identification numbers)? - i
1. Preservative(s) used?
m. Parameters requested?
n. Field analysis data and method(s)?
o. Sample distribution and transporter? VIz____
p. Held observations?

9950.2
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Review of Chain-of-Custody Procedures

Sample Labels

Are sample labels used
cvj

Do they provide the following information

Sample identification number

Name of collector

Date and time of collection

Place of collection

Parameters requested and preservitives used

Do they remain legible even if wet

Sample Seals

Are sample seals placed on those containers to ensure samples are not altered

Field Logbook

/.Y hr
Is afield logbook maintained /A_

Does it document the following

a._Purpose_of sampling_e.g._detection or assesment
_________

Location of wells

Total depth of each well

y/6cStatic water level depth and-measurcincnt technique

Presence of immiscible layers and detection method Ye
Collection method for immiscible layers and sample identification numbers

Well evacuation procedures Vs
Sample withdrawal procedure wc

Date and time of collection

Well sampling sequence v/o

Types of sample containers and sample identification numbers

Preservatives used

Parameters requested

Field analysis data and methods

Sample distribution and transporter

Field observations
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Unusual well recharge rates fi-
Equipment malfunctions

Possible sample conmniinadon

Samplingrate

--.-----

Chain-of-Custody Record-aa-
Is chain4f-custody record included with each sample riff13ottssft t2i1Jtc tr

.-

Does it document the following SIaIJ 311r JML

Se-----a.-
Sample number .... -- n-yr-.n rj %uzn

Signiture of collector

c.Date and time of collection ---.- -- --

Sample type

Station location

Number of containers

Parameters requested

Signatures of persons involved in chain-of-custody

Inclusive dates of custody

/i
Sample Analysis Request Sheet

Does sample analysis request sheet accompany each sample

Does the request sheet document the following

Name of person receiving the sample

Date of sample receipt

Duplicates

Analysis to be performed

IV Review of Quality Assurance/Quality Control

Is the validity and reliability of the laboratory and field generated data ensured

by QA/QC program
i_

Does the QA/QC program include

Documentation of any deviation from approved procedures
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A-23



_ Y/N’ ’
2. Documentation of analytical results for

a. Blanks? rfD
b. Standards?
c. Duplicates?
d. Spiked samples?

e. Detectable limits for each parameter being analyzed?

C. Are approved statistical methods used? /- ”

D. Are QC samples used to correct data?

E. Are all data critically examined to ensure it has been properly calculated and 
reported?

VII. Surficial Well Inspection and Field Observation

A. Are the wells adequately maintained?

B. Are the monitoring wells protected and secure?
/?

C. Do the wells have surveyed casing elevations?

D. Are the ground-water samples turbid? j
//

U
E. Have all physical characteristics of the site been noted in the inspector's field 

notes (i.e., surface waters, topography, surface features)?

F. Has a site sketch been prepared by the field inspector with scale, north arrow, 
location(s) of buildings, location(s) of regulated units, locations of monitoring 
wells, and a rough depiction of the site drainage pattern?

~ ■
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Documentation of analytical results for

Blanks fib

Standards

Duplicates

Spiked samples

Detectable linæts for each parameter being analyzed

Are approved statistical methods used

Are QC samples used to correct data

Are all data critically examined to ensure it has been properly calculated and

reported

VU Surficial Well Inspection and Field Observation

Are the wells adequately maintained 7c4
Are the monitoring wells protected and secure -2.i

Do the wells have surveyed casing elevations

Are the groundewater samples turbid
21ttJ

Have all physical characteristics of th been noted in the inspectors field

notes i.e surface waters topography surface features

\/

t4t

Has site sketch been prepared by the field inspector with scale north arrow

locations of buildings locations of regulated units locations of monitoring

wells and rough depiction of the site drainage pattern
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VIIL Conclusions

A. Is the facilitycurrently operating under the correct monitoring progaram 
according to the statistical analyses performed by the current operator?

B. Does the ground-water monitoring system, as designed and operated, allow for 
detection or assessment of any possible ground-water contamination caused by 

the facility?

C. Does the sampling and analysis procedures permit the owner/operator to detect 
and, where possible, assess the nature and extent of a release of hazardous 
constituents to ground water from the monitored hazardous waste management 
facility?
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VIIL Conclusions

Is the facilitycurrently operating under the correct monitoring progaram

according to the statistical analyses performed by the current operator

Does the ground-water monitoring system as designed and operated allow for

detection or assessment of any possible ground-water contamination caused by

the facility

Does the sampling and analysis procedures permit the owner/operator to detect

and where possible assess the nature and extent of release of hazardous

constituents to ground water from the monitored hazardous waste management

facility
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Figure 4.3

Relationship of Technical Inadequacies to 

Ground-Water Performance Standards

Examples of Basic 
i Elements Required by 

Performance Standards

Examples of Technical Inadequacies 
that may Constitute Violations Regulatory Citations

1. Uppermost Aquifer 

must be correctly 

identified.

• failure to consider aquifers 
hydraulically interconnected to the 
uppermost aquifer.

§265.90(a)
§265.9l(a)(l, 2)
§270.14(c)(2)

• incorrect identification of certain 
formations as confining layers or 
aquitards.

§265.90(a)
§265.9l(a)(l, 2)
§270.14(c)(2)

• failure to use test drilling and/or soil 
borings to characterize subsurface 
hydrogeology.

§265.90(a)
§265.91(a)(l,2)
§270.14(c)(2)

2. Ground-water flow 

directions and rates 

must be properly 

determined.

• failure to use piezometers or wells to 
determine ground-water flow rates and 
directions (or failure to use a sufficient 
number of them).

§265.90(a)
§265.9l(a)( 1,2)
§270.14(c)(2)

• failure to consider temporal variations 
in water levels when establishing flow 
directions (?■.$.. seasonal variations, 
short-term fluctuations due to 
pumping).

§265.90(a)
§265.9l(a)(l, 2)
??"\0 7 A(cVV ,

• failure to assess significance of vertical 
gradients when evaluating flow rates 
and directions.

§265.90(a)
§265.91(a)(l, 2)
§270.14(c)(2)

• failure to use standard/consistent 
benchmarks when establishing water 
level elevations. .

§265.90(a)
§265.9l(a)(l, 2)
§270.14(c)(2)

• failure of the owner/operator (o/o) to 
consider the effect of local withdrawal 
wells on ground-water flow direction.

§265.90(a)
§265.91(a)(l)

• failure of the o/o to obtain sufficient 
water level measurements.

§265.90(a)

§2659l(aHl>

Figure 4.3

Relationship of Technical Inadequacies to

Ground-Water Performance Standards

Examples of Basic

Elements Required by
Examples of Technical Inadequacies

Performance Standards
that may Constitute Violations Regulatory Citations

Uppermost Aquifer failure to consider aquifers 265.90a
must be correctly hydraulically interconnected to the 26591a1
identified UflCflflOSt aquifer 270 14c2

incorrect identification of certain 265.90a
formations as confining layers or 265.91a1
aquitards 270.14c2

failure to use test drilling and/or soil 265.90a
borings to characterize subsurface 265.91a1
hydrogeology 270 14c2

Ground-water flow failure to use piezometers or wells to 265.90a

directions and rates
determine ground-water flow rates and 265.91al
directions or failure to use sufficient 270.14c2must be properly
number of them

determined

failure to consider temporal variations 265.90a
in water levels when establishing flow 265.91al
directions e.g. seasons variations 7.fl 4c\V
short-term fluctuations due to

pumping

failure to assess significance of vertical 265.90a

gradients when evaluating flow rates 265.91a1
and directions 270.14c2

failure to use standard/consistent 265.90a
benchmarks when establishing water 265.9lal
level elevations 270.l4c2

failure of the owner/operator o/o to 265.90a
consider the effect of local withdrawal 265.91al
wells on ground-water flow direction

failure of the o/o to obtain sufficient 265.90a
water level measurements 2fi5.Qla\l\

____
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B. Evaluation of the Owner/Operator’s Hydrogeologic Assessment

1. Did the owner/operator use the following direct techniques in the hydrogeologic 

assessment:

a. Logs of the soil borings/rock corings (documented by a professional geologist, 
soil .'ientist, or geotechnical engineer)?

b. Materials tests (e.g., grain size analyses, standard penetration tests, etc.)?
c. Piezometer installation for water level measunnents at different depths?d. Slug 

tests?
Yes

e. Pump tests? Ves
i. Geochemical analyses of soil samples? Kc>
g. Other (specify) (e.g., hydrochemical diagrams and wash analysis)

2. Did the owner/operator use the following indirect technique to supplement direct 
techniques data:

a. Geophysical well logs?
b. Tracer studies?
c. Resistivity and/or electromagnetic conductance?
d. Seismic Survey?
e. Hydraulic conductivity measurements of cores?
f. Aerial photography?
g. Ground penetrating radar?

h. Other (specify)

3. Did the owner/operator document and present the raw data from the site 

hydrogeologic assessment?
rl o

4. Did the owner/operator document methods (criteria) used to correlate and analyze 
the information? , -

S. The owner/operator prepare the following:

a. Narrative description of geology? ' es
b. Geologic cross sections? Yes
c. Geologic and soil maps? Yes -
d. Boring/coring logs? ^ o
e. Structure contour maps of the differing water bearing zones and cnmfining layer? Yes
f. Narrative description and calculation of ground-water flows? .

OWPE*
A4&:

Evaluation of the Owner/Operators Hydrogeologic Assessment

Did the owner/operator use the following direct techniques in the hydrogeologic

assessment

Lags of the soil borings/rock corings documented by professional geologist

soil ientist or geotechnical engineer
e5

Materials tests e.g grain size analyses standard penewation tests etc
Piezometer installation for water level measurments at different depthsd Slug

tests

Pump tests \S
Geochemical analyses of soil samples

Other specify e.g hydrochemical diagrams and wash analysis

Did the owner/operator use the following indirect technique to supplement direct

techniques data

Geophysical well logs

Tracer studies

Resistivity and/or electomagnetic conductance

Seismic Survey

Hydraulic conductivity measurements of cores

Aerial photography

Ground penewating radar

Other specify

Did the owner/operator document and present the raw data from the site

hydrogeologic assessment

Did the owner/operator document methods criteria used to correlate and analyze

the information

The owner/operator prepare the following

Narrative description of geology es

Geologic cross sections les

Geologic and soil maps

Boring/coring logs

Cs
K\o

Sncture contour maps of the differing water bearing zoes and confining layer es
Narrative description and calcnlnion ot ground-water flows



Y/N
g. Water tablc/potentiometric map? Ves
h. Hydrologic cross sections? . M o

6. Did the owner/operator obtain a regional map of the area and delineate the facility? yes

if yes, does this map illustrate: 

a. Surficial geology features?
yes

b. Streams, rivers, lakes, or wetlands near the facility?
c. Discharging or recharging wells near the facility? Klo

7. Did the owner/operator obtain a regional hydrogeologic map? (si o

If yes, does this hydrogeologic map indicate: 
a. Major areas of recharge/discharge?
b. Regional ground-water flow direction?
c. Potentiometric contours which are consistent with observed water level 

elevations?

8. Did the owner/operator prepare a facility site map? \|es

If yes, does the site map show:
a. Regulated units of the facility (e.g., landfill areas .impoundments)? yes

b. Any seeps, springs, streams, ponds, or wetlands? \( o
c. LocL;;on of monitoring wells, soil borings, or test pits?
d. How many regulated units does the facility have? ^

If more than one regulated unit then,
• Does the waste management area encompass all regulated units?
• Is a waste management area delineated for each regulated unit?

C. Characterization of Subsurface Geology of Site

1. Soil boring/test pit program:

a. Were the soil borings/test pits performed under thesupervision of a qualified 
professional?

yes

b. Did the owner/operator provide documentation for selecting the sparing for 

borings? vi.6 _

c. Were the borings drilled to the depth of the first confining unit below the 
uppermost zone of saturation or ten feet into bedrock?

jes

d. Indicate the method(s) of drilling:
iJ/4

-OWPE

YIN
Water table/potentiomecic map

Hydrologic cross sections

Did the owner/operator obtain regional map of the area and delineate the facility It

If yes does this map illusuate

Surficial geology features

Streams rivers lakes or wetlands near the facility je
Discharging or recharging wells near the facility co

Did the owner/operator obtain regional hydrogeologic map

If yes does this hydrogeologic map indicate

Major areas of recharge/discharge

Regional ground-water flow direction

Potentiomethc contours which are consistent with observed waxer level

elevations

Did the owner/operator prepare facility site map

If yes does the site map show

Regulated units of the facility e.g landfill areas impoundments

Any seeps springs sueams ponds or wetlands

Loca of monitoring wells soil borings or test pits

How many regulated units does the facility have

If more than one regulated unit then

Does the waste management area encompass all regulated units

Is waste management area delineated for each regulated unit

Characterization of Subsurface Geology of Site

Soil boring/test pit progranr

Were the soil borings/test pits performed under thesupervision of qualified

professional

es

Did the owner/operator provide documentation for selecting the spacing for

borings

Were the borings drilled to the depth of the first confining unit below the

uppermost zone of saturation or ten feet into bedrock
Jec

Indicate the methods of drilling
t\r
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Y/N
Auger Thnllow nr solid stem*
Mud rnrary
Reverse rotary
Cable tool
Jetting

Other (specify)
e. Were continuous sample corings taken? M / A
f. How were the samples obtained (checked method[s])

• Split spoon

• Shelby tube, or similar ______
• Rock coring
• Ditch sampling

• Other (explain)

H/A

g. Were the continuous sample corings logged by a qualified professional in 

geology?
h. Does the field boring log include the following information:

• Hole name/number?
Mo \ °3 ,
) wcl's/i Co

• Date started and finished?
• Driller’s name?
• Hole location (i.e., map and elevation)?
• Drill rig type and bit/auger size?
• Gross petrography (e.g., rock type) of each geologic unit?
• Gross mineralogy of each geologic unit?
• Gross structural interpretation of each geologic unit and structural features 

(e.g., fractures, gouge material, solution channels, buried streams or valleys, 
identification of depositional material)?

• Development of soil zones and vertical extent and description of soil type?
• Depth of water bearing unit(s) and vertical extent of each?
• Depth and reason for termination of borehole?
• Depth and location of any contaminant encountered in borehole?
• Sample location/number?
• Percent sample recovery?

• Narrative descriptions of:
—Geologic observations?

-

—Drilling observations?
i. Were the following analytical tests performedon the core samples:

• Mineralogy (e.g., microscopic tests and x-ray diffraction)?

• Petrographic analysis:
—degree of crystallinity and cementation of matrix?
—degree of sorting, size fraction (i.e., sieving), textural variations?
—rocktype(s)?

OWPE
AU

99502

YIN
Auger hollow or solid stem

Mud rotary

Reverse rotary

Cable tool

Jetting

Other specify

Were continuous sample corings taken

How were the samples obtained checked method

Split spoon

Shelby tube or similar N/A
Rock coring

Ditch sampling

Other explain

Were the continuous sample corings logged by qualified professional in

geology

Does the field boring log include the following information

Hole name/number

Date started and finished

Drillers name

Hole location i.e map and elevation

Drill rig type and bit/auger size

Gross petrography e.g rock type of each geologi unit

Gross mineralogy of each geologic unit

Gross snucmral interpretation of each geologic unit and smictural features

e.g fractures gouge material solution channels buried swea.ms or valleys

identification of depositional material

Development of soil zones and vertical extent and description of soil type

Depth of water bearing units and vertical extent of each

Depth and reason for termination of borehole

Depth and location of any contaminant encountered in borehole

Sample location/number

Percent sample recovery

Narrative descriptions of

Geologic observations

Drilling observations

Were the following analytical tests perfonnedon the core samples

Mineralogy e.g microscopic tests and x-ray diffraction

Pewographic analysis

degree of crystallinity and cementation of matrix

degree_of sorting_size fraction_i.e sieving_textural
variations

rock types

OWPE



'jm Y/N
—soil type?
—approximate bulk geochemistry?
—existence of microstructures that may effect or indicate fluid flow'/

• Falling head tests?
• Static head tests?
• Settling measurements?
• Centrifuge tests? '

• Column drawings?

D. Verification of Subsurface Geological Data

1. Has the owner/operator used indirect geophysical methods to supplement geological 
conditions between borehole locations?

nIo

2. Do the number of borings and analytical data indicate that the confining layer 
displays a low enough permeability to impede the migration of contaminants to any 
stratigraphically low water-bearing units?

; c f o <.£ i <5V\

C^piVM

3. Is the confining layer laterally continuous across the entire site?

4. Did the owner/operator consider the chemical compatibility of the site-specific 
waste types and the geologic materials of the confining layer?

5. Did the geologic assessment address or provide means for resolution of any 
information gaps of geologic data?

6. Do the laboratory data corroborate the field data for petrography?

7. Do the laboratory data corroborate the field data for mineralogy and subsurface 
geochemistry?

E. Presentation of Geologic Data

1. Did the owner/operator present geologic cross sections of the site?
\j es

2. Do cross sections:

a. identify the types and characteristics of the geologic materials present?
b. define the contact zones between different geologic materials?
c. note the zones of high permeability or fracture? t\o ■
d. give detailed borehole infonnation including:

YIN

that may effect or indicate fluid flow

Data

geophysical methods to supplement geological

data indicate that the confining layer

4$
os

impede the migration of contaminants to any
tAr

conc.i
01

across the entire site

compatibility of the sitespeciflc

the confining layer

provide means for resolution of any

data for petrography

data for mineralogy and subsurface

cross sections of the site

of the geologic materials present

different geologic materials

inciSing
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• v.\...... ................. .... ..........................
Y/N

• locadoa of borehole?

• depth of tenninaaon?

• location of screen (if applicable)? yes
• depth of zone(s) of saturation? Ho
• backfill procedure'/ ^es

3. Did the owner/operator provide a topographic map which was constructed by a 

licensed surveyor? Y

4. Does the topographic map provide: 4-®p-o
fW'O ^

a. contours at a maximum interval of two-feet?
evree.

b. locations and illustrations of man-made features (e.g., parking lots, factory 
buildings, drainage ditches, stonn drain, pipelines, etc.)?

c. descriptions of nearby water bodies?
d. descriptions of off-site wells?

e. site boundaries?
f. individual RCRA units?
g. delineation of the waste management area(s)?
h. well and boring locations? ,

5. Did the owner/operator provide an aerial photograph depicting the site and adjacent 
off-site features? t4o'

6. Does the photograph clearly show surface water bodies, adjacent municipalities, and 
residences and are these clearly labelled?

M/a

F. Identification of Ground-Water Flowpaths
/ '

1. Ground-water flow direction

a. Was the well casing height measured by a licensed surveyor to the nearest 0.01 
feet?

b. Were the well water level measurements taken within a 24 hour period?
c. Were the well water level measurements taken to the nearest 0.01 feet?
d. Were the well water levels allowed to stabilize after construction and 

development for a minimum of 24 hours prior to measurements?
e. Was the water level information obtained from (check appropriate one):

• multiple piezometers placed in single borehole? __
• vertically nested piezometers in closely spaced separate______
• boreholes?
• monitoring wells? •

OWPE
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Y/N

jes

c-S

N4e

eS

map which was constructed by

two-feet

wc.t
crc

features e.g parking lots factory

pipelines etc

areas

photograph depicting the site and adjacent

water bodies adjacent municipalities and
/t

byalicensed surveyor to the nearest 0.01

taken within 24 hour period

feet

stabilize after construction and

to measurements

from check appropriate one

borehole

closely spaced separate
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Y/N

f. Did the owner/operator provide construction details for the piezometers?

g. How were the static water levels measured (check method[s]).

• Electric water sounder ______
• Wetted tape ______
• Airline ______
• Other (explain) _ _ .............. .

h. Was the well water level measured in wells with equivalent screened intervals at 
an equivalent depth below the saturated zone?

i. Has the owner/operator provided a site water table (potentiometric) contour map?

If yes,
• Do the potentiometric contours appear logical and accurate based on 

topography and presented data? (Consult water level data)

• Are ground-water flow-lines indicated?

• Are static water levels shown?
• Can hydraulic gradients be estimated?

j. Did the owner/operator develop hydrologic cross sections of the vertical flow 

component across the site using measurements from all wells?
k. Do the owner/operator’s flow nets include:

• piezometer locations?
• depth of screening?
• width of screening?
• measurements of water levels from all wells and piezometers?

2. Seasonal and temporal fluctuations in ground-water

a. Do fluctuations in static water levels occur? If yes, are the fluctuations caused by 
any of the following:

—Off-site well pumping
—Tidal processes or other intermittent natural 

variations (e.g., river stage, etc.)
—On-site well pumping ,

—Off-site, on-site construction or changing land use patterns
—Deep well injection
—Seasonal variations
—Other (specify)

b. Has the owner/operator documented sources and patterns that contribute to or 
affect the ground-water patterns below the waste management?

-

c. Do water level fluctuations alter the general ground-water gradients and flow 
directions?

d. Based on water level data, do any head differentials occur that may indicate a 
vertical flow component in the saturated zone?

Did the owner/operator provide conswuction details for the piezometers

YIN

How were the static water levels measured check method

Elecuic water sounder

Wetted tape

Air line

Other explain

Was the well water level measured in wells with equivalent screened intervals at

an equivalent depth below the saturated zone

Has the owner/operator provided site water table potentiomethc contour map
If yes

Do the potentiometric contours appear logical and accurate based on

topography and presented data_Consult water level data

Are ground-water flow-lines indicated

Are static water levels shown

Can hydraulic gradients be estimated

Did the owner/operator develop hydrologic cross sections of the vertical flow

component across the site using measurements from all wells

Do the owner/operators flow nets include

piezometer locations

depth of screening

width of screening

measurements of water levels from all wells and piezometers

Seasonal and temporal fluctuations in ground-water

Do fluctuations in static water levels occur If yes are the fluctuations caused by

any of the following

Off-site well pumping

Tidal processes or other intermittent natural

variations e.g river stage etc

On-site well pumping

Off-site on-site construction or changing land use patterns

Deep well injection

Seasonal variations

Other specify

Has the owner/operator documented sources and patterns that contribute to or

affect the groundwater patterns below the waste management

Do water level fluctuations alter the general ground-water gradients and flow

directions

Based on water level data do any head differentials occur that may indicate

vertical flow component in the saturated zone
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Y/N
e. Did the owner/operator implement means for gauging long term effects on water 

movement that may result from on-site or off-site construction or changes in 

land-use patterns?

3. Hydraulic conductivity

a. How were hydraulic conductivities of the subsurface materials determined?

• Single-well tests (slug tests;?
• Multiple-well tests (pump tests)

• Other (specify)
b. If single-well tests were conducted, was it done by:

• Adding or removing a known volume of water?
• Pressurizing well casing?

c. If single well tests were conducted in a highly permeable formation, were 
pressure transducen and high-speed recording equipment used to record the 
rapidly changing water levels?

d. Since single well tests only measure hydraulic conductivity in a limited area, 
were enough tests run to ensure a representative measure of conductivity in each 
hydrogeologic unit?

e. Is the owner/operator’s slug test data (if applicable) consistent with existing 
geologic information (e.g., boring logs)?

f. Were other hydraulic conductivity properties determined?
g. If yes, provide any of the following data, if available:

• Transmissivitv
• Storaee coefficient
• Leakaee
• Permeabilitv
• Porositv
• Soecific canacitv
• Other fsoecifv)

4. Identification of the uppermost aquifer

a. Has the extent of the uppermost saturated zone (aquifer) in the facility area been 
defined? If yes, .

• Are soil boring/test pit logs included?

• Are geologic cross-sections included? -

b. Is there evidence of confining (competent, unfiactured, continuous, and low 
permeability) layers beneath the site? If yes.

• how was continuity demonstrated?

c. What is hydraulic conductivity of the confining unit (if present)? CM/Sec How 
was it determined?

Did the owner/operator implement means for gauging long term effects on water

movement that may result from on-site or off-site consmiction or changes in

land-use patterns

YIN

Hydraulic conductivity

How were hydraulic conductivities of the subsurface materials determined

Single-well tests slug tests

Multiple-well testsp tests

Other specify

if single-well tests were conducted was it done by

Adding or removing known volume of water

Pressurizing well casing

if single well tests were conducted in highly permeable formation were

pressure nnsducers and high-speed recording equipment used to record the

rapidly changing water levels

Since single well tests only measure hydraulic conductivity in limited area

were enough tests run to ensure representative measure of conductivity in each

hydrogeologic unit

Is the owner/operators slug test data if applicable consistent with existing

geologic information e.g boring logs

Were other hydraulic conductivity properties determined

if yes provide any of the following data if available

Transmissivity

Storage coefficient

Leakage

Permeability

Porosity

Specific capacity

Other specify

Identification of the uppermost aquifer

Has the extent of the uppermost saturated zone aquifer in the facility area been

defined If yes

Are soil boring/test pit logs included

Are geologic cross-sections included

Is there evidence of confining competent unfractured continuous and low

permeability layers beneath the site If yes

how was continuity demonstrated______________________
What is hydraulic conductivity of the confining unit if present CM/Sec How

was it determined
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GROUNDWATER SAMPLING AND ANALYSIS PLAN

Groundwater System

The groundwater monitoring system consists of eight wells. 
Four wells each are located around the pond (P-1) and land­
fill with one well hydraulically upgradient and three wells 
downgradient of each operational unit. The following sam­
pling and analysis plan is based on the attached corporate 
outline by T. Bentley, et al, April 1, 1981.

Sample Collection

Groundwater samples shall be collected of all wells on a 
quarterly basis for one year and analyzed for parameters 
listed below. After the first year, wells around active 
and closed waste management units shall be sampled semi­
annually and analyzed for groundwater quality or indicator 
parameters as is appropriate. When possible, samples shall 
be collected by pumping. At least one case volume shall be 
removed if samples are collected by bailing. At the time 
of sampling, water elevations shall be determined.

Sample Preservation and Shipment~ - ~    1 .T. , _, .. ................. • ••- -• - ...... . -.. “V'T’.

Samples for pesticides, herbicides, and phenol shall be 
collected at the well and preserved in glass bottles. Pres­
ervation for pesticides and herbicides is cooling to 4°C 
and for phenols 1 g CuS04 and adjusting pH to below 2 with 
phosphoric acid using methyl red as an indicator and storage 
at 4*°C. '

Samples for the remaining parameters listed in 40 CFR 265.92, 
b-1, -3, shall be taken from a five-gallon sample collected 
from each well. The following parameter shall be preserved 
as indicated below:

Parameter Sample Container Preservation

Metals, As 
_Radiei©@ieai

F, Cl, S04, N03(N),
—Goiff o rur~
Specific Conductance

Total Organic Carbon, 
Total Organic Halogen

Plastic (P) or Acidify to pH <2
Glass (G) with HN03

" Cool to 4°C

Acidify to pH <2 
with H2S04 or HC1

l-

i'-

I

GROUNDWATER SAMPLING AND ANALYSIS PLAN

Groundwater System

The groundwater monitoring system consists of eight wells
Four wells each are located around the pond P-l and land
fill with one well hydraulically upgradient and three wells
downgradient of each operational unit The following sam
pling and analysis plan is based on the attached corporate
outline by Bentley et al April 1981

Sample Collection

Groundwater samples shall be collected of all wells on
quarterly basis for one year and analyzed for parameters
listed below After the first year wells around active
and closed waste management units shall be sampled semi
annually and analyzed for groundwater cuality or indicator
parameters as is appropriate When possible samples shall
be collected by pumping At least one case volume shall be
removed if samples are collected by bailing At the time
of sampling water elevations shall be determined

Smple Preservation and Shipment

Samples for pesticides herbicides and phenol shall be
collected at the well and preserved in glass bottles Pres
ervation for pesticides and herbicides is cooling to 4C
and for phenols CuSO and adjusting pH to below with
phosphoric acid using methyl red as an indicator and storage
at 4C

Samples for the remaining parameters listed in CFR 263.92
b-l -3 shall be taken from five-gallon sample collected
from each well The following parameter shall be preserved
as indicated below

Parameter Sample Container Preservation

Metals As Plastic or Acidify to pH c2

Rao-Gg4eal Glass with P1W3

Cl SO4 N03N Cool to 4C
-Gearr
Specific Conductance

Total Organic Carbon Acidify to pH
Total Organic Halogen with H7 SOS or HCl



Chain of custody shall be indicated by a form specifically to 
accompany samples and/or some other equivalent documents which 
indicate that samples arrived at laboratory undisturbed and 
in good condition, e.g., shipping documents or statements in 
laboratory report. Samples shall be packed for shipment in 
suitable containers (e.g., in chests to preserve temperature) 
and sent to a commercial laboratory for analysis.

Sample Analysis

The laboratory shall indicate that all analyses were performed 
using methods in the EPA publication, Methods for- Chemical 
Analysis of Mater and Wastesj a recognized equivalent, or shall 
produce such evidence upon request. Analysis of pH and specific 
conductance shall be done on site using suitable standards to 
calibrate instruments. For specific conductance, measurement 
shall be taken at 25°C. ......—

Several parameters listed in 40 "SEEL 265.9IJraust be determined \ 
in quadruplicate on upgradient well(s).~ They are specific con­
ductance, pH, total organic carbon, and total organic halogen.

The results of analyses shall be summarized in a report to the 
Region IX Administrator with a copy sent to the Nevada State 
Department^ of Environmental Protection-,- -not---4a—thanii-l-S^day-a^- 
after receipt of complete laboratory report. . -

?r:

Chain of custody shall be indicated by form specifically to

accompany samples and/or some other equivalent documents which
indicate that samples arrived at laboratory undisturbed arid

in good condition e.g shipping documents or statements in

laboratory report Samples shall be packed for shipment in

suitable containers e.g in chests to preserve temperature
and sent to commercial laboratory for analysis

Sample Analysis

The laboratory shall indicate that all analyses were performed
using methods in the EPA publication Methods for Chemical

Analysis of Water and Wastes recognized equivalent or shall
produce such evidence upon request Analysis of pH and specific
conductance shall be done on site using suitable standards to

calibrate instruments For specific conductance measurement
shall be taken at 25C

Several narameters listed in 4OER5.must be determined
in quadruplicate on upgradient wells They are specific con
ductance pH total organic carbon and total organic halogen

The results of analyses shall be summarized in report to the
Region IX Administrator with copy sent to the Nevada State
Department of Environmental Protection1 -not

after receipt of complete laboratory report
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