
Department of Energy 
Richland Operations Office · 

P.O. Box 550 
Richland, Wash ington 99352 

00236()2 

Incoming : 9206442 

Mr. Roger F. Stanley 
Hanford Project Manager 
Washington Department of Ecology 
Ma i1 Stop PV-11 
Olympia, Washington 98504-8711 

Dear Mr. Stanley: 

RCRA GROUNDWATER MONITORING 

The attached material is provided as requested by Ms. Julie Atwood and 
Mr. Mark Fuchs, of your staff, through Ms. Pam Mitchell of Pacific Northwest 
Laboratory (PNL) . Attachment 1 contains the sampling and analysis proce 
dures used by PNL for Resource Conservation and Recovery Act (RCRA) groundwater 
monitoring. Pacific Northwest Laboratory is in the process of compiling those 
procedures into a single document. Attachment 2 contains the specific sampling 
and analysis plans for 1988 at the 183-H Solar Evaporation Basins and the 
300 Area Process Trenches. Attachment 3 lists the analytical methods used for 
all constituents (by reference). Attachment 4 is a list of additional 
constituents recently added to Table 2 of Attachment 3. 

The revised due date for the Final Characterization Report for the 183-H 
Solar Evaporation Basins is June 30, 1988. 

Also attached are copies of the last two Groundwater Monitoring Quarterly 
Reports Ms. Atwood requested of Ms. Pam Peacock of Westinghouse Hanford 
Company. In addition, it has been requested that Ms. Atwood's name be added 
to the distribution of future groundwater monitoring quarterly reports. 

Attachments 
cc: J. Atwood, Ecology 

A. W. Kellogg, AMO (w/o 
R. E. Lerch, WHC 
P. J. Mitchell, PNL 

Sincerely, 

~_£h~ 
R. 0. -Iz(ii., Director 
Waste Management Division 
U.S. Department of Energy 
Richland Operations Office 

R. E. Lerch, Manager 
Defense Waste Management Division 
Westinghouse Hanford Company 
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Introduction 

Equipment 

DATE ISSUED: 12-84 

5 .0 GROUND-WATER SAt·lPLING 

ATTACHMENT I - PART I 
(IO pages) 

Test wells are sampled to determine the impact of Hanford's 
liquid radioactive waste disposal on the regional ground
water quality. ~le11s are sampled at frequencies which 
depend upon their location ~ithin the ground-flow network 
and the concentrations of radioactivity and chemical ions 
in the samples taken from them. Test well samples are 
obtained by bailing directly from the well casing or from 
piezometer tubes within the well casing. Air pressure, is 
used to lift the water samples out of a piezometer tube, or 
a submersible pump is used in the well to bring water to 
the surface. 

The following equipment may be needed in collecting ground
water samples: 

• rubber gauntlet gloves 
• sample bottles 
• bucket 
• temperature probe 
• pH and conductivity meters 
• well location maps and road guides 
• R~JP clothing 
• radiation detection instruments 
• electric air compressor 
• truck-mounted, gasoline-powered_ electric generator 
• pencils, masking tape 
• trip sheet 
• sample 1 abel s 

In addition to the equipment listed above, several types of 
equipment may be necessary i'n the collection of ground
water samples depending on the type of sample. 

Bailer Samples 

The following equipment m·ay be needed in collecting a 
bailer sample from a test well: 

• cable guide tool 
• spare bailer 
• truck-mounted electric winch 

SUPERSEDES 
ISSUE DATED: 6-81 PNL-MA-

580 SECTION S .O 
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Equipment (cont'd.) 

General Preparation 

DATEISSUED: 12-84 

Organics Samples 

The following equipment may be needed in collecting an 
organics sample from a test well: 

• E-tape 
• ice chest and ice 
• amber glass sample bottles with teflon-lined caps 
• truck-mounted organics sampling pump 
• assorted tools 
• sealable plastic bags 

Load the truck with the necessary supplies in a secure and 
safe manner. Test all equipment prior to leaving on the 
trip. 

Position the truck near the well for convenience and safe 
operation of sampling equipment • 

SUPERSEDES 
ISSUE DATED: 6-81 
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Introduction 

Submersible Pump 
Sampling Procedure 

DATE ISSUED: 
12-84 

an. , ,1nt\.17'A tlCi. Anl 

5 .1 SUBrlERS IBLE PUl1P SAtlPLES 

t1ost test wells are sampled using the dedicated submersible 
pumps which are installed in a majority of the wells. This 
is the preferred sampling method because it eliminates the 
possibility of cross-contamination between wells. 

Be sure the power switch to the 230-volt outlets is turned 
off. 

Make sure the hose bibb is open. Never operate the pump 
with the outlet valve closed! Air pushed ahead of the 
water rising in the pipe column must have room to escape or 
serious damage will occur. 

Plug the power cord into one of the 230-volt outlets on the 
generator and into outlet at the well head. 

Start the electric generator. 

Turn power switch on to begin pumping process. Be sure not 
to handle energized power cords. If the pump does not work 
properly - indicated by lack of air flow out the discharge 
hose or the generator 11 lugging 11 down - irrmediately turn the 
switch off. After waiting a few seconds while turn the 
switch on and off several times rapidly, finally pausing in 
the 11 0N 11 position to determine if the pump has started to 
function properly. 

Repeat this procedure several times. If the sample pump 
still doesn't work, it needs repaired. If the breakers or 
fuses on the generator go off, an electrical short in the 
system is indicated and repair is needed. 

Begin timing after the water begins to flo~ from the out
let. The wells must be pumped for at least 10 minutes. 
(If a well "pumps dry," see "Special Procedures.") 

Collect sample. 

Obtain sample temperature on four spaced intervals of 
pumping time with temperature probe. 

Obtain pH and conductivity measurements. 

Turn power switch off and then turn off generator. Unplug 
power cord. 

Cap the sample bottle tightly, fill out the sample label 
with the time and date, and affix to bottle. 

SUPERSEDES 
ISSUE DATED: 6-81 

580 
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Submersible Pump 
Sampling Procedure 
(cont'd.) 

Special Procedures 

DATE ISSUED: 12-84 

Survey the sample bottle with a GM instrument. If the 
count is >200 c/m, record on trip sheet, RUP requirements 
apply and notify rn supervisor. 

Place the sample in a secure location during transporta
tion. 

Deliver sample to appropriate laboratory for analysis and 
obtain signature on trip sheet of person receiving the sam
ple. 

If the well pumps dry while waiting for a sample, it does 
not generally mean that no water is present. Some wells 
pump down after a period of time. However, a sample can 
still be obtained by following these steps: 

• Turn off the pump when the well pumps dry. 

• Wait for the well to recharge. This should be about 
15 minutes, but may take as long as 30 minutes. 

• Turn the pump back on. A sample can be taken imme
diately, as this is water from the aquifer and not 
from borehole storage. 

SUPERSEDES 
ISSUE DATED: 6-81 

PNL-MA-580 SECTION 5 .1 
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Bailer Sampling 
Procedure 

DATE ISSUED: 
12-84 

5. 2 BAILER SAt1PLES 

Some test wells do not produce enough water to sample by 
pumping, or they may contain too much sand for a pump to 
handle without failing. These wells are sampled using a 
bailer. · 

Place a sample bottle in the bailer and lock it in place 
with the weight retainer on the neck of the bottle. 

Disengage the winch clutch and lower the bailer into the 
water. 

Engage the winch clutch when bailer strikes the water sur
face. 

Allow about 30 seconds for sample bottle to fill. 

Turn on the electric winch and raise the sample to the sur
face, adjusting the speed of winch spool as the bailer is 
pulled up. Remove the sample from the bailer. 

Obtain sample temperature with temperature probe and record 
on trip sheet. 

Obtain sample pH with pH meter and record on trip sheet. 

Obtain sample conductivity with conductivity meter and 
record on trip sheet. 

Cap the sample bottle tightly, fill out the sample label 
with the time and date, and affix to bottle. 

Survey the sample bottle with a GM instrument. If the 
count is >200 c/m, record on trip sheet, RWP requirements 
apply and notify EM supervisor. -

Place the sample in a secure location during transporta
tion. 

Deliver sample to appropriate laboratory for analysis and 
obtain signature on trip sheet of person receiving the sam
ple. 

SUPERSEDES 
ISSUE DA TED: 6-81 PNL-MA-
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5.3 PIEZOMETER (AIR LIFT) SNtPLES 

Some piezometer tubes are sa~pled by the iir lift method, 
in which the sample water is pushed up and out of the well 
by compressed air. A 1/2-in. diameter PVC tube is 
installed in these wells for this purpose. 

Connect the compressor hose to piezometer tube: 

Check the gauge on the compressed air tank. It should read 
in the operating range prior to the start of air lift. 
Open the regulator valve to pressurize the hose and con
tinue with the compressor running until water is forced out 
of the outlet on the side of the piezometer adapter head. 

Follow pumping time indicated in the trip schedule; how
ever, field conditions may cause some variations in the 
pumping time. 

Rinse bucket twice before filling. Fill sample bottle from 
bucket. 

Turn power switch off and then turn off compressor. Unplug 
power cord. 

Obtain sample temperature with temperature probe and record 
on trip sheet. 

Obtain pH with pH meter and record on trip sheet. 

Obtain conductivity with conductivity meter and record on 
trip sheet. 

Cap the sample bottle tightly, fill out the sample label 
with the time and-date, and affix to bottle. 

Survey the sample bottle with a GM instrument. If the 
count is >200 c/m, record on trip sheet, RWP requirements 
apply and notify EM supervisor. 

Place the sample in a secure location during transporta
tion. 

·oeliver sample to appropriate laboratory for analysis and 
obtain signature on trip sheet of person receiving the sam
ple. 

SUPERSEDES 
ISSUE DATED: 6-81 PNL-MA-
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5 .4 PIEZOl1ETER (BAILING) SAMPLES 

A few piezometer tubes are sampled by the bailing method. 
These are piezometers which do not produce enough water to 
sample by air lift. The bailer used consists of a flexible 
rubber tube, 1-in. IO and approximately 1-1/2 to 3 ft long. 
On one end, a brass plug is inserted and wired in place. 

Bail the piezometer tube in the same manner as the well 
casings are bailed, pouring the sample collected into a 
sampling bottle until the required amount of sample is 
obtained. 

Obtain sample temperature with temperature probe and record 
on trip sheet. 

Obtain pH with pH meter and record on trip sheet. 

Obtain conductivity with conductivity meter and record on 
trip sheet. 

Cap the sample bottle with a GM instrument. If the count 
is >200 c/m, record on trip sheet, RWP requirements apply 
and notify Ell supervisor. 

Place the sample in a secure location during transpor
tation. 

Deliver sample to appropriate laboratory for analysis and 
obtain signature on trip sheet of person receiving the sam
ple. 

SUPERSEDES 
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Sampling Precautions 

Organics Sampling 
Procedure 

12-84 

5.5 ORGANICS SAf1PLES 

Test wells are sampled to determine the extent and impact 
of Hanford's hazardous waste disposal on the regional 
ground-water quality. Some wells are sampled quarterly in 
compliance with RCRA regulations, while others may be sam
pled less frequently as part of a general surveillance 
effort. These samples are obtained with special sampling 
equipment designed to reduce alteration of the samples 
before analysis. 

Do not smoke, eat, or handle any objects not necessary for 
sampling while performing sampling procedures. Do not 
sample downwind of any potential volatile organics sources 
such as car exhausts, open fuel tanks, etc. These could 
result in contaminating the sample. Note any potential 
sources in the area on the trip sheet if they are 
unavoidable. Avoid handling the teflon liner. If handling 
is necessary use specially prepared and protected forceps 
or tweezers. Do not use any liner which falls out of the 
cap and onto the ground. 

Take water level measurement with electrical tape. 
CAUTION: Be sure the power switch to the 230-volt outlets 
is turned off! 

Check to see that the hose bibb is open~ Never operate the 
pump with the outlet valve closed! Air pushed ahead of the 
water rising in the pipe column must have room to escape or 
serious damage will occur. 

Plug the power cord into one of the 230-volt outlets on the 
generator and into outlet at the well head. 

Start the electric generator. 

Turn power switch on to begin pumping process. Be sure not 
to handle energized power cords. If the pump does not work 
properly, indicated by lack of air flow out the discharge 
hose or by the generator "lugging" down, immediately turn 
the switch off. After waiting a few seconds turn the 
switch on and off several times rapidly, finally pausing in 
the ON position to determine if the pump has started to 
function properly. 

Repeat this procedure several times. If the sample pump 
still doesn't work, it needs to be repaired. If the 
breakers or fuses on the generator go off, an electrical 
short in the system is indicated and repair is needed. 

Note "Special Procedures," if a well "pumps dry. 11 

5.5 
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After the water begins to flow from the outlet, the well 
must be pumped until three to five bore-volumes have been 
removed, or approximately 30 minutes. 

Attach the air supply line that is attached to the filter 
at the rear of the organics pump console to the air 
compressor. 

To lower the special organics pump into the well, release 
the slide bolt lock located on the reel drive. 

Lower the pump until it is just above the dedicated 
submersible pump, using the handbrake to control speed and 
stop the reel. 

Re-engage the reel lock to hold the pump at the desired 
depth. 

Turn on the air compressor. 

Adjust the pumping rate to the recommended level of 30 gph 
by using the regulator that is installed on the instrument 
panel. Slowly increase the regulator pressure until the 
pump starts cycling. Allow a few minutes for the .,.,ater 
discharge tube to fill and the flow meter to begin 
operating. 

After water flows from the outlet tube, let the pump run 
for at least 5 minutes. 

Slow the discharge to the slowest rate obtainable. 

Unscrew the cap being careful not to touch the lip of the 
bottles or insides of the teflon liner. Also avoid touching 
the mouth of the discharge tap, and avoid splashing or 
agitating the water while the bottle is being filled. 

Rinse the sample container two to three volumes with well 
water. 

Fill the sample bottle slowly to prevent entrapment of any 
air bubbles. The bottle should be filled completely such 
that a meniscus forms. 

Place the cap on irrmediately, turn the bottle upside down, 
tap it a few times and note whether there are any bubbles 
in the sample. If a bubble exists, discard the sample and 
repeat sampling including the triple rinse. If a bubble is 
found on the second attempt do not repeat the procedure 
again but note the bubble's existence on the sample label 
and also notify the laboratory when it is delivered. 

Turn off air compressor. 

SUPERSEDES 
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Turn power switch off and then turn off generator. Unplug 
power cord .. 

Fill out the sample label with the time and date, and affix 
to bottle. 

Survey the sample bottle with a GM Instrument. If the 
count is >200 c/m, record on trip sheet, RWP requirements 
apply and notify EM supervisor. 

Place the sample in a sealable plastic bag and then in a 
dark refrigerated container during transportation. 

Record on trip sheet the location, EMA number, date and 
time of sample collection. 

Deliver sample to appropriate laboratory for analysis as 
soon as possible and obtain signature on trip sheet of 
person receiving the sample. If it can not be delivered to 
the lab the same day, store the sample in a refrigerator 
which maintains a constant temperature of 4°C. 

SUPERSEDES 
ISSUE DATED: 6-81 
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In~roduction 

13.0 HAZARDOUS MATERIALS SAMPLING 

ATTACHMENT 1 - PART 2 
(21 pages) 

Environmental monitoring for a wide variety of hazardous 
chemicals has recently been implemented at the Hanford Site . 
Samples to be an~lyzed for these materials must, in many 
cases, receive special treatment. Accordingly, new proce
dures that are specifically designed to preserve the 
integrity of these samples have been developed. 

The procedures to be used during collection and transporta 
tion of the samples are contained in this section. All 
aspects of sampling, including pump operation, borehole 
purging, and field measurements (water level, pH, specific 
conductivity, and temperature) are described. The 
chain-of-custody procedures used to track and protect the 
samples are also included. 

DATE ISSUED: 7-86 SUPERSEDES PNL-MA- 580 SECTION 13, Q 
ISSUE DATED: NEW 
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Introduction 

Equipment 

Graduated Steel 
Tape Method 

13.1 WATER-LEVEL MEASUREMENT PROCEDURE 

Water-level measurements are ~aken each time a well is 
sampled, before it is purged. These measurements are taken 
as depth-to-water from the top of the well casing. They 
must be subtracted from the surveyed elevation of the 
casing given in Hanford Wells to obtain the elevation of 

· the water table. The water-table elevations obtained for 
all wells in the sampling network during a particular 
sampling episode can be used to produce a contour m~p 
showing the ground-water surface at the time that the 
measurements were made. These contour maps can be used to 
help characterize the ground-water flow system and to 
ensure that the sampling network is adequate. 

Graduated steel measuring tapes are more accurate than 
electrical tapes and so should be used for official 
measurements. However, an electrical tape can be used to 
determine the approximate depth to water. 

The following equipment will be needed: 

• steel measuring tape with attached weight 
• blue carpenter's chalk 
• a copy of Hanford Wells (PNL-5397) 
• electrical tape 
• engineer's measuring tape 
• field record forms. 

Chalk the 1-ft section of steel tape below the zero 
reading point. 

Find the elevation of the measuring point and the estimated 
water level in Hanford Wells, or use an electric tape to 
find the approximate depth to water. 

Lower the steel tape from the well's measuring point 
(marked with paint on the top of the casing) to the 
estimated water level. Note the amount of tape that is in 
the well by reading the tape at the measuring point. This 
value is referred to as the "hold point . " · 

Remove the steel tape and check the wetted portion below 
the zero reading point. 

NOTE: If the chalked portion is not wet, repeat the 
procedure, but allow more of the tape to go down the 
well (i.e., use a greater hold point). 

Add the unwetted length of the chalked portion of the tape 
to the hold point value to obtain the depth-to-water 
measurement. 

DATE ISSUED: 7-86 SUPERSEDES PNL-MA- 580 SECTION 13. 1 
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13.2 HAZARDOUS MATERIALS SAMPLE COLLECTION PROCEDURES 

Introduction 

Equipment 

Sampling 
Precautions 

DATEISSUED: 7-86 
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These procedures are intended for use in collecting 
ground-water samples that will be analyzed for hazardous 
chemicals. 

The following equipment may be needed in the field during 
sampling: 

• truck-mounted air compressor and generator 
• bladder-pump controller box 
• bladder-pump hoses (set of 2) 
• extra discharge line for bladder pump 
• extra discharge line for submersible pump 
• Teflon bailer 
• pH and conductivity meter 
• digital thennometer 
• steel measuring tape 
• blue chalk 
• electrical tape 
• engineer's measuring tape 
• a copy of Hanford Wells (PNL-5397) 
• stopwatch or watch with second hand 
• bucket or jug (for measuring flow rate) 
• distilled water 
• ziplock bags 
• ice chests with ice 
• plastic gloves 
• aprons 
• towels . 
• indelible marker 
• extra sample labels 
• sample seals 
• a copy of all relevant procedures 
• sample containers with caps and liners (including 

extras) 
• field record fonns 
• chain-of-custody fonns 
• sample-analysis request fonns. 

Do not smoke, eat, or handle any objects not necessary for 
sampling while perfonning sampling procedures. 

Do not sample downwind of any potential sources of volatile 
organics such as car exhausts or open fuel tanks. These 
could contaminate the sample. If any such sources are 
unavoidable, make a note of them on the field record fonns. 

Leave caps on the sample containers until just before 
filling. 

Avoid handling the Teflon bottle cap liners. Do not use 
any liner that falls out of the cap and onto the ground. 

SUPERSEDES 
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Table 13.1. Calculated Pumping Times 

Well Number Calculated Time ~min) 

(199) H3-1 24 

H4-3 5* 

H4-4 4* 

H4-5 8* 

H4-6 5* 

(399) 1-1 30 
1-2 42 

1-3 25 
1-4 34 

1-5 4* 

1-6 6* 
1-7 17 
1-8 29 

2-1 32 
3-7 60 
3-10 18 
4-1 35 
4-7 35 
8-2 33 

(699) S30-E15A 9* 
S19-E13 12* 

* All w~lls will be pumped a minimum of 15 
minutes, even if the calculated time is 
less. 

NOTE: These pumping times are based on voiding three 
bore-volumes of water from the well at a pumping rate 
of 10 gpm. To calculate an adjusted pumping time 
based on a field measurement of flow rate: 

1. Divide the size of the container (in gal) by 
the number of sP.conds it took to fill. Multiply 
by 60 to get the new pumping rate (per minute}. 

2. Multiply the calculated time given in Table 13.1 
by 10 and then divide by the new pumping rate to 
get the new pumping time. 

SUPERSEDES 
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Sample Collection 
Using Teflon Bailer 

General Sample 
Collection Procedure 

To reduce the water-flow rate during sample collection, 
turn the throttle control on the left side of the control 
panel in the counterclockwise direction. To increase the 
flow rate, turn the throttle control clockwise. 

To optimize pumping efficiency for a specific well depth, 
refer to the pump manufacturer's operating instructi~ns. 

Unc 1 asp the meta 1 ba i1 er from the wi nc·h 1 i ne and rep 1 ace it 
with the Teflon bailer. 

Disengage the winch clutch and slowly lower the bailer into 
the water. 

Engage the winch clutch when the bailer strikes the water 
surface. 

Allow about 30 seconds for the sample tube to fill. 

Turn on the electric winch and slowlv raise the Teflon 
bailer to the surface. 

Lower and rinse the bailer twice before collecting a 
sample. 

UrTscrew the cap of the sample container, being careful not 
to touch the lip of the bottle or the inside of the Teflon 
liner. Avoid touching the mouth of the Teflon bailer. 

Unclasp the Teflon bailer. 

Pour the water from the bailer into the sample container 
slowly to prevent trapping any air bubbles. Avoid 
splashing or agitating the water while the sample container 
is being f i 11 ed. 

Unscrew the cap from the sample container,- being careful 
not to touch the lip of the bottle or the inside of the 
Teflon liner. Also avoid touching the mouth of the 
discharge line. 

Fill the sample bottle slowly by placing the outlet tube 
against the inner side of the sample bottle to prevent 
trapping any air bubbles. Avoid splashing or agitating the 
water while the bottle is being filled. 

NOTE: For those bottles requiring no headspace, the bottle 
should be filled completely so that a meniscus 
forms. Cap the bottle immediately, turn it upside 

• down, tap it a few times and check for air bubbles 
in the sample. If a bubble exists, discard the 
sample and repeat the sampling procedures until an 
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Introduction 

Delivery Procedures 

13.3 CHAIN-OF-CUSTODY PROCEDURES 

To ensure the integrity of the samples from the time of 
collection through data reporting, the history of the cus
tody of each sample will be documented according to these 
procedures. A sample is considered to be under a person's 
custody if it is in any of the following states: 1) in his 
physical possession; 2) in his view after he has taken 
possession; 3) secured by him so that no one can tamper 
with the sample; or 4) secured by him in an area which is 
restricted to authorized personnel. Anyone having custody 
of samples must comply with the procedures described below. 

Sample Labels 

Fill out and affix gummed paper labels to the sample 
containers prior to or at the time of sample collection. 
The label to be used. is shown in Exhibit 13.1. The well 
number noted on the label identifies the well location 
where the sample was collected. 

Sample Seals 

Attach gunmed paper seals to the samples immediately upon 
sample collection, before the samples leave your custody. 
Attach the seal in such a way that the sample cannot be 
opened without breaking the seal. 

Field Record Form 

Record (in black ink) all pertinent information about each 
sample collected on a field record form and insert into a 
logbook. It will be a bound book with consecutively 
numbered pages. An example field record form is shown in 
Exhibit 13.2. 

Chain-of-Custody Form 

A chain-of-custody form will accompany all samples from the 
time they are collected until they are disposed of after 
analysis and reporting. A single form will be used for as 
many samples as possible. The form to be used is shown in 
Exhibit 13.3. Each person who handles the sample and signs 
the form will return a copy of the form to the company 
contact whose name appears on the top line. 

Sample-Analysis Request Form 

UST requires that a sample-analysis request form accompany 
a 11 samp 1 es de 1 i vered to the 1 ab. Ti,e form to be used is 
shown in Exhibit 13.4. The field portion of the form will 
be completed by the sample collector; the laboratory 
portion will be completed by laboratory personnel. 
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Well Number _____________ Date 

Pumping Time: Precalculated ______ _ 

New 

Subme~sible (Time Onl ________ _ 

Bladder (Time Onl 

. CALCULATIONS 

i 

SAMPLES COLLECTED 

SAMPLE NO. PUMP COLLECTOR 

FIELD MEASUREMENTS 

(E · tape • 

FIELD OBSERVATIONS 

Held 

Wit 

)L
betow 
T.C. 

WATER LEVEL 

i 

I 

TirN 

pM 

Temo 

Cond 

Data Recorded By ____________ _ 

Chain-Of-Custody Form No. 

I 

Data Checked Bv 

Laboratory Record Book No .. 

Page No. 

Exhibit 13.2. Field Record Form 
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P•c1!1c Northwest t.•oor•tory 
Po aox 999 
Richland WA 99352 

Collector 

Company Contact 

CHAIN OF CuS70DY NO. 

SAr1Pt.E IO 

UST SANPLE IO 

C 0 N M E N T s 

coot CONSTI':'UENT 

l 72; ICP METAC.S 6010 

- i 26 :c? METALS 60~0 tNHANCC:O .. 
3 A20 ARSENI C 
4 A2l M£RC':JRY 
:, A22 St:.tNIUM 
6 A23 THALLIUM 
7 A24 TH:i:Ov~tA 8))0 
8 727 METHOD 8330 -ENHANCE.> 
9 AH C.£A0 av Cif'AA 

:o 7~ ?Ca 
l:i. 728 PESTICIDES 8080 
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UST-RO SAMPLE LOG-IN FORM 

DATE: 

TIME: 

COOLER IO : 
CLIENT SAMPLE ID: 
UST-RO IO : 
NUMBER OF BOTTLES IN COOLER 
IS CHAIN OF CUSTODY FORM PRESENT? 
CHAIN OF CUSTODY NUMBER : 
IS SAMPLE ANALYSIS REQUEST FORM PRESENT? 

* IS THE CUSTODY SEAL ON THE COOLER INTACT? 

* ARE THE CUSTODY SEALS ON THE BOTTLES INTACT? 

* DO THE SAMPLE LABELS AGREE WITH THE CHAIN OF CUSTODY SHEET? 

* DO THE SAMPLE LABELS AGREE WITH THE SAMPLE ANALYSIS 
REQUEST SHEET? 

* ·IF ANSWER IS 'NO', PLEASE EXPLAIN BELOW IN DETAIL. 

SAMPLES LOG;ED IN BY: 

REVIEWED BY SAMPLE CUSTODIAN: 
Govind Rao 

Exhibit 13.5. Sample Log-In Form 

DATE ISSUED: 7-86 SUPERSEDES PNL-MA- 580 
ISSUE DATED: NEW 

A 1400 -128 1S 801 

SECTION 13 . 3 
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13.4 TEMPERATURE MEASUREMENT PRbCEOURE 

Temperature measurements are taken during and after purging 
of the well, just prior to sample collection. Measurements 
taken during purging are used to help ensure that the well 
bore has been sufficiently evacuated, as indicated by 
stabilization of the temperature. (The pH and conductivity 
are measured at the same time for the same reason.) The 
temperature is considered stable when two consecutive 
measurements agree within 0.2°C. The final temperature 
measurement is taken just prior to sampling and is recorded 
as an analytical value for the sample. The digital 
thermometers are regularly checked against a standard 
thermometer for accuracy. 

The following equipment will be needed: 

• digital thermometer 
• field record forms. 

Turn on the digital thermometer. Make sure that the switch 
is positioned so that the measurements will be in degrees 
centigrade. 

Place the probe into the stream of water being discharged 
from the pump. 

The temperature is indicated by a flashing display, which 
will normally fluctuate for a few seconds. · wait until 
fluctuation ceases (i.e., until the same temperature is 
indicated on three consecutive flashes), and then record 
~he temperature on the field record form. 

DATEISSUED: 7-86 SUPERSEDES PNL-MA- 580 SECTION 13.4 
ISSUE DATED: NEW 

PAGE 1 Of 1 
.. ,400128 15 so, 
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DATE ISSUED: 

.. 1400-1 28 <5 801 

13.5 CONDUCTIVITY CALIBRATION ANO MEASUREMENT PROCEDURES 

7-86 

Conductivity measurements are taken during and after 
purging of the well, just prior to sample collection. 
Measurements taken during purging are used to help ensure 
that the well bore has been sufficiently evacuated, as 
indicated by stabilization of the conductivity. (The pH 
and temperature are measured at the same time for the same 
reason.) Conductivity is considered stable when two 
consecutive measurements agree within 10 ~mhos. The final 
conductivity measurement is taken just prior to sampling 
and is recorded as an analytical value for the sample. The 
conductivity meter should be calibrated once a day, before 
it is taken to the field to begin sampling. 

The following equipment will be needed: 

• conductivity meter 
• distilled or deionized water 
• small screwdriver 
• standard solution 
• field record forms. 

Internal Standard 

Empty the sample cup on the meter. Rinse it out with 
distilled or deionized water. Ory the cup thoroughly. 

Turn the range switch to TEST. 

Press the OPERATE button. 

Use the small screwdriver to adjust the CALIBRATE until the 
meter or display reads 8. 

NOTE: This is to· be done as a rough calibration or battery 
check. 

Standard Solution 

Empty the sample cup. Rinse it out with distilled or 
deionized water. 

Fill the cup with standard solution. 

Turn the MOOE switch to conductivity. 

Turn the RANGE selector switch to the correct range for the 
standard solution. 

Press the OPERATE button. 

SUPERSEDES 
ISSUE DATED: NEW 

PNL-MA- 580 SECTION 

PAGE 

13.5 

1 of 2 
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13.6 pH CALIBRATION ANO MEASUREMENT PROCEDURE 

Measurements of the pH are taken during and after purging 
of the well, just prior to sample collection. Measurements 
taken during purging are used to help ensure that the well 
bore has been sufficiently evacuated, as indicated by 
stabilization of the pH. (Conductivity and temperature 
are measured at the same time for the same reason.) The pH 
is considered stable when two consecutive measurements 
agree within 0.2 pH units. The final pH measurement is 
taken just prior to sampling and is recorded as an analy
tical value for the sample. The pH instrument should be 
calibrated once a day, before it is taken to the field for 
sampling. 

The following equipment will be needed: 

• pH meter 
• distilled or deionized water 
• small screwdriver 
• buffer solutions 
• f i e.l d record forms. 

Wash the meter's sample cup with distilled water. 

Fill the cup with 4.0 buffer solution. 

Turn the MOOE switch to pH. 

Press the OPERATE button. Use the small screwdriver to 
adjust the ZERO to make the display read 4.00 pH on the 
upper meter scale or on the digital display. 

Discard the buffer solution. Wash the cup twice with 
distilled or deionized water. 

Fill the cup with 10.00 buffer solution. 

Adjust the SLOPE to make the display read 10.00 pH. 

Rinse the cup again and refill it with · 4.0 pH buffer 
solution. Recheck the 4.0 pH value and adjust the ZERO if 
necessary. 

Single Buffer Calibration. 

After the SLOPE is calibrated the first time each day, it 
may be left alone for subsequent calibration. Recheck the 
slope as desired. 

DATE ISSUED: 7-86 SUPERSEDES PNL-MA- 580 SECTION 13.6 
ISSUE DATED: NEW 

A 1400-12815 801 
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PROCEDURE FOR DISPOSAL OF PURGE WATER FROM MONITORING WELLS 

This procedure is intended for use in addition to existing ground-water sampling 
procedures in the Environmental Monitoring Procedures Manual PNL-MA-580. 

Equipment Needed 

• 55 gal drum liner (cut off to 24" height) 
• 2 ea 50 1 x 3/4" garden hose 
• 20 - 30 gpm sump pump 
• 2 - 25' extension cords 
• Standard sampling equipment 
• Tank truck or storage drums 

Hydrostar Pump 

Place the drum liner as close to the well casing as possible. Connect the 
purge hose to the Hydrostar pump and place discharge end into drum liner. 
Connect garden hose to sump pump and extend discharge end into tank truck or 
storage drum. Plug the sump pump electrical cord into one of the 110-V outlets 
on the truck generat~r. Lower the sump pump into the drum liner and begin 
well purging. The sump pump will automatically keep the water level in the 
drum liner down during this procedure. When purging is completed, attach 
Teflon sampling hose and discharge water into drum liner. Fill sample bottles 

,r1 over drum liner so that any spillage will be collected in the drum liner. 
After sampling, there will be a small amount of water in the drum liner that 
the sump pump will not pick up. Transfer this residual water to a bucket and 
manually dump into the tank truck or storage drum. If disposing to storage 
drums, secure drum lid and band before moving to next well. 

Submersible Pump 

Connect the sampling manifold with garden hose to the submersible pump. Extend 
discharge end of garden hose into tank truck or storage drum. Place drum 
liner beneath valve on sampling manifold. Begin well purging. When purging 
is completed, open valve on sampling manifold and collect samples. After 
sampling, transfer residual water in drum liner to a bucket and manually dump 
into the tank truck or storage drum. If disposing to storage drums, secure 
drum lid and band before moving to next well. 

Bladder Pump 

Place drum liner next to well casing and discharge directly to drum liner 
while purging and sampling. Connect sump pump and garden hose and transfer 
to tank truck or storage drum as with the Hydrostar pump. After sampling, 
transfer ~esidual water in drum liner to a bucket and manually dump into the 
tank truck or storage drum. If disposing to storage drums, secure drum lid 
and band before moving to next well. 

Additional Requirements 

Protective latex or surgical gloves will be worn during this procedure to 
eliminate the possibility of contaminating the samples. Care must be taken 



0 

to assure water left in hoses and sump pump is drained into drum liner for 
transfer to tank .truck or storage drums. 

After water is disposed to the tank truck or storage drums, handling, storage, 
and ultimate disposal will become the responsibility of WHC waste disposal 
personnel. 

.. 

• 
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Sample Collection 
Using Bladder Pump 
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If the well has a dedicated bladder pump, turn on the 
air compressor and use the procedure described below. 
If the well does not have a bladder pump, use the 
procedures given for the Teflon bailer to collect the 
remaining samples. 

The diagram of the original system is seen in Figure 
lA. The hookup of the 3017 low submergence adapter can 
be seen in Figure _18. All hose ports and connections 
are well marked on the device. A small vacuum pump 
(Gast pump) will be used for suction instead of the air 
compressor inlet as noted in Figure 18. 

Operate the 3111 controller in the normal manner with 
the 3017 low submergence adapter as shown in Figure 18. 
Optimum refill cycle times will be somewhat shorter 
with the 3017 installed. Note that a minimum pressure 
of 25 psig has to be maintained through the controller 
in order for the 3017 to operate. During purging,the 
flow throttle on the 3111 controller, located in the 
lower left hand corner of the controller panel, should 
be turned all the way clockwise so that the full 100 
psig available from the compressor is delivered to the 
pump. 

Five to fifteen pumping cycles are required to purge 
the air from the bladder pump and tubing. Full water 
flow from the sample supply tube should then begin. 
After water flows from the outlet tube, run the bladder 
pump for at least five minutes before taking samples. 

To reduce the water-flow rate during sample collection , 
turn the throttle control on the left side of the 
control panel in. the counterclockwise direction. To 
increase the flow rate, turn the throttle control 
clockwise. 

To optimize pumping efficiency for a specific well 
depth, refer to the pump manufacturer's operating 
instructions. 
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Figure 1A. 

Driver/Controller Assembly with No Low 
Submergence Adapter 

Well 
Cap 

Compressor 
Inlet 

3111 Controller 

Pump Supply Hose 
Se~ Note 2 

1, Supplied with 3017 Low Submergence Adapter 
2. Supplied with 3111 Compressor/Driver 
3. 25 psig Minimum Required on Controller for Proper Operation 
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Figure 1 B. 

3111 Driver/Controller with 3017 Low 
Submergence Adapter 

Well 
Cap 

Compressor 
Inlet 

Pump Supply Hose 
See Note 2 

Compressor Inlet 
Filter Attached 
to Filter /Coupler 
See Note 1 

3111 Controller 
See Note 3 . 

3017 Low 

Submergence 1 ~------------
Adapter Controller Pump Supply (2' Red) 

See Note 1 

Controller Pump Pressure Inlet (2' Red) 
See Note 1 

Compressor Inlet Hose (20' Red) 
See Note 1 
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13.7 IN-LINE SAMPLE FILTRATION PROCEDURE 

For collecting a filtered water sample, a disposable 
filter assembly is attached to the end of the outlet 
tubing of a bladder pump, Hydrostar pump, or submersible 
pump. One filter should be sufficient to collect the 
required sample volume under normal conditions. If a 
second filter is required, repeat the filter wash 
procedure described below. If the filters clog too 
quickly, replace the standard filter (QED Model 8100) 
with the high capacity model (QED Model 8000) and repeat 
the preparation procedure. 

The following equipment will be needed: 

QED usample Prou Model 8100 or 8000 
500-ml container 
Tubing for the filter adapter 

Follow procedure 13.2 to prepare the well for hazardous 
materials sampling using the bladder, Hydrostar or 

sible pump. Collect the filtered sample after all 
samples have been collected. 

Bladder Pump: Set the maximum discharge pressure to 60 
psi and turn off the bladder pump controller. Screw the 
inlet end of the filter assembly (marked inlet) into the 
threaded adapter, being .careful not to touch filter ends 
to any surface. Turn on bladder pump (check maximum 
pressure) and filter 500 ml, as a filter wash, into the 
500-ml container. Dispose of the 500 ml wash and collect 
the sample volume specified on the field record form. 
Turn off bladder pump, remove the filter, and return the 
filter to the laboratory for proper disposal. 

Hydrostar Pump: Turn off air to the Hydrostar pump at 
the piston assembly. Screw the inlet end of the filter 
assembly (marked "inlet") into the threaded adapter at 
the end of the teflon tubing, being careful not to touch 
filter ends to any surface. Slowly turn on the air until 
the piston just operates smoothly. This rate should be 
less than 10 strokes a minute. If too much pressure is 
exerted across the filter the mem~rane will rupture, 
usually resulting in a popping noise. If this happens 
replace filter and restart the filtering procedure. 
Filter 500 ml, as a filter wash, into the 500-ml 
container. Dispose of the 500-ml wash and collect the 
sample volume specified on the field record form. Turn 
off the Hydrostar pump, remove the filter assembly, and 
return the filter assembly to the laboratory for proper 
disposal. 

Submersible Pump: This pump should be used to collect a 
filtered sample only if a by-pass assembly 1s used to 



regulate the water pressure going to the filter 
apparatus. The by-pass must also be capable of 
maintaining a sufficient water flow to prevent damage to 
the submersible pump. Mount by-pass assembly to the well 

· head and teflon sampling hose to by-pass assembly before 
turning on submersible pump. Purge well with by-pass 
valve completely open. To collect unfiltered samples 
slowly close by-pass valve until a steady flow is 
observed through teflon sampling hose. To collect 
filtered samples open by-pass valve completely. Screw the 
inlet end of filter assembly (marked •inlet•) into the 
threaded adapter at the end of the teflon tubing, being 
careful not to touch filter ends to any surface. Slowly, 
close the by-pass valve until a steady flow of water is 
observed through filter. When a steady flow is achieved, 
filter 500 ml, as a filter wash, into the 500-ml 
container. Dispose of the 500-ml wash and collect the 
sample volume specified on the field record form. Turn 
off the submersible pump, remove the filter assembly and 
return the filter assembly to the laboratory for proper 
disposal. Disconnect the by-pass apparatus from the well 
head. 
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Sample Collection 
Using the 
Hydrostar Pump 

Upon arrival at the well head, immediately determine 
depth-to-water using the appropriate tapes, and record 
the determined values on the field record form. 

• Wear gloves when taking samples and when handling 
containers, especfally those with added preservative. 

Attaching the Pneumatic Cylinder Assembly 

1. Insert the support for the pneumatic cylinder into 
the column support on the well head assembly* (Figure 
1). 

2. Pull the cylinder rod down until it is fully extended 
and has stopped. · 

3. Align the eyelet on the top portion of the turnbolt 
with the clevis pin hole on the lower portion of the 
cylinder rod. 

4. Align the hole on the cylinder support with the 
column support on the well head so that the turnbolt 
eyelet and clevis pin hole on the cylinder rod are 
aligned when the piston is fully extended. 

5. Insert the clevis pin through one of the intersecting 
pairs of holes on the column support and clip a hitch 
pin into the holes in the small end of the clevis 
pin. 

6. · Check the alignment on the turnbolt eyelet with the 
hole on the cylinder rod. The alignment must be 
nearly perfect, neither too high nor too low. 

7. Adjust by rotating the turnbolt clockwise or 
counterclockwise. 

* When inserting the cylinder support into the column 
support on the pump assembly, at least two holes on 
the cylinder support must overlap with two holes on 
the column support. If less than two holes overlap 
use the extension supplied with the Hydrostar 
pneumatic cylinder. Align the pumping system in the 
same manner as described above. 

Operating the Pneumatic Cylinder 

1. Attach either the purging hose (large diameter) or 
the teflon sampling hose to the outlet on the 
discharge tee of the sampling pump. 
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2. Attach the quick-connect on the supply hose to the 
unattached end of the control valve on the pneumatic 
cylinder. The input air pressure should not exceed 
120 psi. 

3. Turn air supply on to the control valve. 

4. Turn on the control valve on the pneumatic cylinder. 
The piston will begin to operate. 

5. Adjust stroke rate to no more than 60 per minute*. 

* 

The stroke speed of the pneumatic cylinder can be 
adjusted with the control valve located on the top of 
the pneumatic cylinder. A stroke is defined as one 
downward and one upward extension. 

If the pneumatic cylinder assembly is not operating 
correctly, and the problems are not due to the well 
or the pump in the well, the well may be hand pumped 
as described in •Manual Operatjon.• 

Sampling With Pneumatic Piston Assembly 

1. Slow down the pumping rate until the piston operates 
smoothly. This rate will be less than 10 strokes a 
minute. 

2. Attach the Teflon sampling hose ~nd purge at this 
rate for a minimum of two minutes. 

3. Proceed with sampling all unfiltered samples 
according to PNL-580; 

4. Attach the filter assembly and purge the filter 
according to dire·ctions listed in PNL-580~- If too 
much pressure is exerted across the filter the 
membrane will rupture, usually resulting in a popping 
noise. If this happens, replace the filter and 
restart the filtering procedure. 

5. Dismantle the pneumatic pumping assembly as described 
below. 

Removing the Pneumatic Pumping Assembly 

1. Disconnect the air supply at the pneumatic cylinder. 

2. Disassemble pneumatic cylinder in reverse order of 
steps 1 through 7 in the section •Attaching Pneumatic 
Cy.1 inder. Assembly.• ·-

3. Replace well cap over top of well head. 
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Manual Operations 

1. In.sert the handle support into the co 1 umn support on 
the pump head assembly so that at least two holes on 
the handle support overlap with two holes on the 
column support (Figure 2). 

2. Slide the clevis pin through one of the intersecting 

3. 

4. 

5. 

6. 

7. 

8. 

pairs of holes on the column support. 

Clip the hitch pin into the hole in the small end of 
the clevis pin. 

Remove the turnbolt on the top of the rod at the well 
head. 

Attach the turnbolt on the end of the wire rope 
attached to the handle assembly onto the threaded rod 
at the top of the well head. 

Lift the handle so that the flat edge of the cam 
nearest the shackle is approximately parallel with 
the ground. 
Pull all the slack out of the wire rope. 

Using either an adjustable or 9/16" open end wrench, 
tighten both nuts on the shackle until the sheath on 
.the wire rope is compress~d. Remembering to keep all 
the slack out of the wire rope. 

Manual Well Samoling 

1. Attach either the purging hose (large diameter) or 
the Teflon sampling hose (small diameter) to the 
outlet on the discharge tee of the sampling pump. 

2. Begin pumping ·the operating handle with smooth, even 
strokes. For best performance, use 20 to 45 strokes 
per minute for purging the well. Use less than 10 
strokes per minute during sampling. When the filter 
assembly is attached, special attention is required 
to prevent rapid build up of pressure across the 
filter. If too much pressure is exerted across the 
filter the membrane will ·rupture, usually resulting 
in a popping noise. If this happens, replace the 
filter and begin sampling for the filtered sample 
according to the written procedure. 

3. When sampling is completed follow the direction below 
to disassemble the handle assembly from the well 
head • .. 
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Removing the Handle Assembly 

Disassemble the handle assembly in reverse order of steps 
1 through 8 ·in thtr sectior:t "Manua 1 Operation.• 



ATTA~HHENT 1 - PART 7 
(2 pages) 

Procedure .~or Disposal of Excess Ground Water Samples, P-1 
for RCRA Compliance/Hazardous Materials Monitoring 

1.0 OBJECTIVES 

The objective of this procedure is to establish a method for disposing 
of ground-water sam~les that remain after all laboratory analyses are 
completed. The procedure applies to samples generated in and before FY 
1986. ·The FY 1987 contract for sample analysis with U.S. Testing (UST), 
will provide for disposal by UST. 

2.0 REQUIREMENTS 

Adherence to the procedure for disposal of ground-water samples shall 
assure that disposal of these samples conforms to all Washington State 
regulations dealing with hazardous wastes. 

3.0 COMPLIANCE WITH REGULATIONS 

Criteria for unrestricted disposal of ground-water samples have been 
compiled and communicated to this proj~~} by PNL Laboratory Safety staff 
members Jeene Hobbs and Manford Leale. • None of the sample 
concentrations reviewed would be designated as regulated hazardous wa~;, 
under Washington State's dangerous waste regulations in WAC 173-303 • 

Compliance with waste regulations will be re-checked if any major changes 
occur in concentration levels. PNL Laboratory Safety shall be contacted 
to provide special disposal instruction in case the contents of any bottles 
exceed allowable concentrations of radionuclides or hazardous materials. 

4.0 DISPOSAL OF SAMPLES 

Personnel from UST will return any bottles containing remaining ground 
water to PNL, along with the completed chain-of-custody fonns. If the 
entire sample is used, UST will dispose of empty sample containers, and 
return chain-of-custody forms to PNL. 

(a) Memo from Jeene Hobbs to Jan Carlile, dated 12/09/85. 
Memo from Manford Leale to Marcia Walter, dated 01/23/86. 

(b) Memo from Jeene Hobbs to Marcia Walter, dated· 01/31/86. 

Approvals: //. J.<f-.:.·;:, 

Project Manager i .J. f.'t/1-f t-~ [jUt) QA Rep f([;,f./ j)a).,l ///~'I/~ 
Procedure No: Revision No: Date Issued: 
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Procedure for Disposal of Excess Ground-Water Samples, P-1 

Disposal of ground-water samp~es will be carried out by PNL. 

, 

Ground-water samples that can be disposed into the sewer system will be 
disposed of in a PNL laboratory facility (drain). PNL Laboratory Safety 
shall be contacted -to provide special disposal instruction in case the 
contents of any bottles exceed allowable concentrations of radionuclides 
or hazardous materials. 

Empty bottles will be disposed in a trash container. 

Completed chain-of-custody forms will be filed as project records. 

Procedure No: Revision No: Date Issued: 
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ATTACHMENT 1 - PART 8 
Procedure for Data Handling and Verification, P-~4 pages) 
for RCRA Compliance/Hazardous Materials Monitoring 

1.0 OBJECTIVE 

The objective of this procedure is to establish a standardized method 
for the receipt, entry into the PNL data base, verification, and review 
of data from United States Testing (UST), the primary analytical 
laboratory. Data are received from UST in both magnetic media and hard 
copy form. · 

2.0 REQUIREMENTS 

The incoming data from the primary laboratory shall be checked to assure 
their accuracy and completeness. Entry of the data into the data base 
will be verified against the raw data from the laboratory. 

3.0 DATA HANDLING, VERIFICATION, AND REVIEW 

Magnetic tapes, two types of data listings, and raw data sheets from the 
laboratory are delivered to PNL by UST personnel. One of the listings 
is a summary report, which is used for data review. The other listing 
is an image of the file as it appears on mag_netic tape, which is used for 
verification of the contents of the tape. 

The summary report is reviewed by the Sample Analysis Task Leader to 
find results which are greater than detection limits, blanks which have 
values above detection limits, or any suspect results. All discrepancies 
shall be investigated and resolutions documented. 

The data file is copied from magnetic tape to the disk on the W'L.AX 
computer. A listing of this input file is compared with the listing 
from UST to verify the contents of the tape. (This is not a detailed 
comparison, but a check for the correct number of records, the proper 
date, etc.) 

Two programs are run to check the input file and read it into the data 
base: 

The UPDRES (update results) program is used to process the file of 
data into the data base. The program reads the file, checks the 
file for format errors, and generates a report which lists rejected 
data. Examples of circumstances which cause rejection of data include 
improper well or constituent codes, no sample date associated with 
the ~nalysis value, or receipt of internal UST QC data that is not 
intended to be included in the PNL data base. The output from the 
UPDRES program is reviewed, and any unexplained rejects are 
investigated. 

_ QA Rep 

Procedure No: Revision No: 
1 

Date Issued: 
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Procedure for Data Handling and Verification, P-2 

The ANATREND (analytical trend) program reads the file g~nerated by 
UPDRES, does trend-checking, and generates a report of results that 
have been stored in the data base. The trend-checking program flags 
values that are outside 2.09 times the standard deviation of the 
linear regression curve for each sampling point. 

The report generated by ANATREND is used to verify values recorded in the 
database against the raw data sheets from UST by a designee of the Sample · 
Analysis Task Leader. This is accomplished by following methods described 
in American National Standard ANSI/ASQC 21.4-1981 •sampling Procedures and 
Tables for Inspection by Attributes• at an Acceptable Quality Level (AQL) 
of 1 %. Pertinent information from Tables I and !IA from this document 
are included in Attachment 1 of this procedure. The procedure to be 
followed in data verification by sampling inspection consists of the 
fo 11 owing steps: 

1. Determine the number of records that were entered into the database 
from the UST data tape. This number is printed at the end of 
ANADAT.RPT. This is the Lot or Batch Size. 

2. Determine the Sample Size from Attachment 1 for the lot or Batch 
Size. 

3. Determine the sampling interval (SI) as the whole number portion of 
(Lot or Batch Size)/(Sample Size). 

4 •. Mark every SI-th record on the ANADAT.RPT computer· listing that is 
produced from the tape. 

5. Check every record marked in step 4 against its laboratory data sheet 
value and initial each value checked on ANADAT.RPT. 

6. Count the number of checked records that are nonconforming; that is 
the number that are incorrect in the database. 

·-
' 7. Determine the Acceptance and Rejection numbers from Attachment 1 for 

the Sample Size that has been used. 

s.· If the number of nonconformances is less than or equal to the 
Acceptance number sign the ANADAT.RPT listing as accepted and enter 
the initials of the verifier into the data base for each record from 
that tape. 

Procedure No: Revision No: Date Issued: 
P-2 1 3/30/87 Page 2 of 3 



Procedure for Data Handling and Verification, P-2 

If the number of errors is greater than or equal to the Rejection 
number, verify every number in the ANADAT.RPT listing and report the 
results to the Statistical and Qualitative Data Evaluation Task 
Leader for further action as outlined in ANSI/ASQC Zl.4-1981. 

If discrepancies or errors are discovered, they shall be brought to the 
attention of the Sample Analysis or Data Handling Task Leader (or designee) 
who shall determine any corrective action. If data are changed in the data 
base, the new results are automatically included in subsequent ANATREND 
runs. The most recent value that was changed remains stored in the file 
in a separate location. 

Field data are hand-entered by designated data handling staff. These 
data are verified by comparing field notes with the data listing. 

Any input errors in field data shall be corrected. When field data are 
correctly entered, the person verifying the data shall sign and date the 
listing and submit it to the Data Handling Task leader. This verification 
listing shall be treated as a project record. 

If the laboratory provides a corrected result on magnetic tape, the record 
will automatically be modified in the data base and included in subsequent 
ANATREND runs. Corrected results are marked as •modified" in the data 
base. 

• 

Procedure No: Revision No: Date Issued: 
P-2 1 3/30/87 Page 3 of 3 
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LOT OR 
BATCH SIZE 

2 - 150 

151 - 500 

501 - 1,200 

1,201 - 3,200 
: 

3,200 - 10,000 

10,001 - 35,000 

Procedure No. P-2, Rev. No. 1 
ATTACHMENT 1 
Page 1 of 1 

SAMPLING PLANS FOR NORMAL INSPECTION 

SAMPLE 
SIZE ACCEPTANCE REJECTION 

13 0 1 

32 1 2 

80 2 3 

125 3 4 

200 5 6 

315 7 8 

Extracted from ANSI/ASQC Zl.4-81, Tables I and II-A 

.. -



0 

1.0 OBJECTIVES 

PROCEDURE P-3: STATISTICAL ANALYSIS OF DATA 

Hazardous Material Monitoring Project 

ATTACHMENT I - PART 9 
(4 pages) 

RCRA Compliance Ground-Water Monitoring Project 

Data collected for the above projects will be routinely summarized for reporting 
to the sponsors and regulators, and less frequently analyzed for the assessment 
of the ground-water regime. Procedures for accomplishing the summaries that 
are routinely applied to these data will be included in this procedure as they 
are developed. 

It is also anticipated that other statistical techniques, such as time series 
analysis, factor analysis, regression analysis, geostatistics, and other 
techniques that are appropriate to analyzing the data will be used in the 
assessment of the ground-water system. However, these will not be applied on 
a routine basis and will not appear in this procedure. Application of these 
non-routine procedures will, however, be expected to follow the necessary 
documentation requirements given in QA Plan ED-41, Section 3 - Design Control 
and Method Review, Addition 6 - System Maintained Software and Support Software. 

At this time the routine procedures applied to the data are summaries described 
in "RCRA GrouRd-Water Monitoring Technical Enforcement Guidance Document 
(Draft) '', 1985, Environmental Protection Agency. These summaries list and 
summarize the data with simple descriptive statistics calculated for different 
combinations ~f the data and plot the data for visual review. The steps needed 
to accomplish this are outlined below in 3.0 Generating Summaries (Simple EPA 
Summaries). 

Other statistical procedures that are planned to be applied on a routine basis 
in the future are trend tes_ts to identify statistically significant increases 
in contamination, quality control charts to look for off-normal levels of 
contamination or outliers, and hypothesi~ tests for statistical significance 
of possible contamination. Examples of these methods and others can be found 
in "Ground-Water Monitoring Plans and Statistical Procedures to Detect Leaking 
at Hazardous Waste Facilities", 1986, PNL-5754. However, all of these 
procedures depend on having 15 to 20 data points before they can be applied. 
The procedures for applying these methods will be developed as the quantity 
of data allows and will be included in this procedure as they become available. 

Approvals: ,. . /h~'t-f{G, 

Project Manager 'j. J. f}1,fet., (fC-) QA Rep ~ .-/]1_/_Jl i:-.11.l-?f, 

Procedure No: Revision No: Date Issued: 
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Procedure for Statistical Analysis of Data, P-3 

2.0 REQUIREMENTS 

, 

The Project is required under 40 CFR 264 to determine the rate and extent of 
contamination and determine concentrations of hazardous waste constituents in 
ground-water. In fulfillment of this requirement, "RCRA Ground-Water Monitoring 
Technical Enforcement Guidance Document (Draft)", 1985, Environmental Protection 
Agency, describes certain basic summaries of the data that the regulators 
would like available to them when they are reviewing the status of any 
ground-water monitoring network. The following section defines the procedures 
that are used to generate these suggested sunnnaries. 

The data used as input to the programs discussed in this procedure are available 
in PNL's Hanford Ground-Water Database (HGWDB), and are entered into the 
database by procedures described in Procedure P-2, Data Handling and 
Verification. 

All of the programs discussed in this procedure are run on PNL's WVAX, which 
is a VAX-11/780. The latest version of the operating system is VMS 4.4. System 
supported software packages used for this section are: VAX/DATATRIEVE, Version 
3.4, used to extract data from the HGWDB and prepare a card image file for 
input to summarization programs; and Statistical Analysis System (SAS), Version 
5.03, used to read in the data, organize it, summarize it, and generate tables 
and graphics. 

The programs and data files for each separate project covered by this procedure 
are maintained on individual project accounts on the WVAX. Within each project 
account there is a file called NOTE.BOOK that contains the latest instructions 
for generating the tables and plot for that project. 

3.0 GENERATING SUMMARIES (SIMPLE EPA SUMMARIES) 

The following steps must be followed to generate the simple EPA summaries. 
1. Login to a personal account on the WVAX computer and SET PROJECT to the 

appropriate project account (Note: you must have penni ssi on -to access 
the project account). Review the NOTE.BOOK file in the project account 
to ensure that the most recent report generation instructions are being 
followed for that project. Each project will have the same basic programs 
except for header information, lists of well names, definition of 
site-specific constituents, and other possible minor differences. 

2. Retrieve the necessary raw data from the HGWDB using the appropriate 
DATATRIEVE command files by entering "DTR @filename" at a VMS prompt or 
by submitting a batch job with a similar statement in it. As an example 
the following DATATRIEVE command files are used to retrieve raw data for 
the 183-H Solar Evaporation Basins: 

Procedure 
P-3 

ANA183H.DTR for chemical constituent data (ANADAT relation) 
HYD183H.DTR for water level data (HYDDAT relation) 
TMP183H.DTR for temperature data (TMPDAT relation) 

No: Revision No: Date Issued: 
0 11-~t-ge, Page 2 of 3 
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Procedure for Statistical Analysis of Data, P-3 

3. Read the retrieved raw data into SAS and give simple listings by using the 
appropriate SAS command files by entering "SAS filename" at a VMS prompt 
or by submitting a batch job with a similar statement in it. As an example 
the following SAS command files are used for the 183-H Solar Evaporation 
Basins: 

4. 

5. 

ANA183H.SAS for the chemical constituent data 
HYD183H.SAS for the water level data 

.TMP183H.SAS for the temperature data 

Review of the output from the program for chemical constituent data is 
necessary as it contains information that may be needed for updating two 
programs referenced in the next step: LISTS.SAS and PERIODS.SAS 

Prepare chemical constituent data for input to EPA summary programs by 
using the following programs. The three following SAS command files are 
not run themselves but are read into other SAS command files referenced 
below. They contain defining information that is not included in the 
HGWDB but is used for organizing the data. HOBOKEN.SAS is in its final 
form, but LISTS.SAS will have to be updated whenever a constituent subset 
changes, while PERIODS.SAS will have to be updated each sample period. 

HOBOKEN.SAS - Defines data analyzed by UST/Hoboken 
LISTS.SAS - Defines constituent subsets for the Short List 
PERIODS.SAS - Defines the sample periods by dates of sampling 

Once LISTS.SAS and PERIODS.SAS are appropriately updated, run the following 
program by entering "SAS ABOVEDL" at the VMS prompt or submitting a batch 
job with a similar statement in it. This program separates the data 
into two SAS datasets for further processing. One, called BELOWDL, is 
the most basic summary of the data and is used as input to TABLE60.SAS 
in the next section. The other dataset is called ABOVEDL. It contains 
all the raw data for each constituent that had at least one value reported 
as being above the detection limit and is used as input to all the other 
simple summary programs. 

ABOVEDL.SAS - Separates ANA183H into BELOWDL and ABOVEDL 

The following programs actually produce the output that is reported to 
the sponsors and regulators. Each program is run by entering "SAS 
filenameu at the VMS prompt or submitting a batch job with a similar 
statement in it. 

TABLE60.SAS - Summary for all constituents (total, above DL) 
TABLE61.SAS - Raw data listing per constituent) DL 
TABLE62.SAS - Simple statistical summaries by Constituent 
TABLE63.SAS - Simple statistical summaries by Constituent, Well 
TABLE64.SAS - Simple summaries by Constituent, Well, Sample Date 
TABLE65.SAS - Simple summary by ranking descriptive statistics 
PLOT183H.SAS - Does time plots of constituents • 

Procedure No: Revision No: Date Issued: 
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ATTAeHMENT 1 - PART 10 
(4 pages) 

Change Control Procedure, P-4 for RCRA Compliance/Hazardous Materials Monitoring 

1.0 GENERAL 

This procedure details the methods for initiating, processing, implementing 
and recording changes to the functional characteristics of approved 
documents affecting design, fabrication, construction, installation or 
testing. 

All changes shall be traceable from need identification through completion 
of physical construction and incorporation of the changes into the 
pennanent as-built construction drawings and specifications and into the 
technical and/or· schedule control documentation. 

2.0 REQUIREMENTS AND FORMAT 

2.1 Authorized changes to the approved documents listed in Paragraph 
1.0 above, shall be documented on a Design/Field Change (DFC) form 
(Attachment 1). The DFC form is to be used only for changes occurring 
during the construction phase. 

3.0 PROCESSING DESIGN/FIELD CHANGES 

1.1 DFCs may be originated by either the PNL Geologist or the Project 
Manager. All DFCs shall be typed or completed in black indelible 
ink (including all approval signatures)~ 

3.2 Upon determination of the requirement for document revision, the 
person(s) requesting the change shall contact the Project Manager, 
or his designate, to explain and justify the change request. Upon 
concurrence of the Project Manager that a revision is required, a 
DFC shall be initiated. The DFC requester shall be given the 
responsibility of authoring the DFC. 

3.3 The DFC author shall list on the fonn a OFC number obtained from 
the Project DFC Log maintained by the field record custodian. The 
project number and title shall be written on the fonn. 

Prepared by: Approvals: n-~4- il, 

K . L. L1aitt ~ 
1../ J / /\ ·f · (f l) /JRJl!Jl 1,-;...;-EG 

(Js,p~~) 
{/I . I ' .It, l1., 

Project Manager QA Rep /J-;}4 -~ 
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Change Control Procedure, P-4 

3.4 The form shall contain a listing of all documents affected by 
implementation of the DFC, including drawings, Acceptance Test 
Procedures, specifications, Nonconformance Reports, and other DFCs. 

3.5 The DFC author shall enter a description of the change on the form. 
Sufficient detail to allow implementation of the change must be 
contained in the description. Required sketches must be attached, 
with the DFC number and a place for review and approval contained 
in each sketch page. All pages {including attachment) shall be 
numbered sequentially. 

3.6 The DFC author shall enter a clear and concise justification for 
the DFC. 

3.7 The DFC author reviews the change control form for completeness, 
signs the DFC and enters phone number, organization, and date. 

3.8 The DFC author enters under "Remarks" any data or references which, 
while not directly pertaining to the particular DFC, may make the 
DFC more clear or more easily evaluated. 

3.9 The DFC author shall obtain the following signatures (as a minimum): 

• Project Manager (if not originator) 

• Quality Engineer 

• Senior Technical Reviewer 

Other organizations may need to review/approve the DFC, and it shall 
be the responsibility of the DFC author and/or the Project Manager 
to assure that other required signatures are obtained. 

3.10 Approval of the Project Manager qr a senior technical revjewer may 
be obtained by telephone/radio. In such cases, the person obtaining 
the approval shall document the approval on the DFC and initial and 
date each .approval received. The DFC author shall arrange to obtain 
the signatures as soon as possible on the first normal day shift. 

3.11 A staff member designated by the Project Manager shall · maintain the 
DFC Log for all DFCs associated with project-directed work. This 
log shall record a list of DFCs sequentially numbered by Project. 
Numbers are assigned upon request. · 

Procedure No: Revis~on No: Date Issued: 
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Change Control Procedure, P-4 

The staff member designated to maintain the OFC Log reviews approved 
OFCs for completeness (returning incomplete OFCs to the Project 
Manager for completion of the incomplete portions); verifies the 
distribution shown on the DFC is complete and up to date; fills in 
the block with the latest approval date; and distributes the DFC, 
retaining the original in the appropriate Project File and logging 
the final approval date in the OFC Log. 

3.12 DFC numbers which are assigned but not approved and issued shall be 
voided by Project Files upon notification from the requesting 
individual or the Project Manager. The DFC Log shall be updated to 
show the voiding of the numbers. Numbers shall not be reassigned. 
Voided DFCs shall be so noted in the DFC Log. 

4.0 REVISIONS TO DESIGN/FIELD CHANGES 

Prior to final approval of a DFC, revisions may be made through use of a 
single line strike out on the original (black indelible ink only). New 

o information shall be entered, and the originator of the revision shall 
initial and date the change. If the change is of a technical nature, 
all approval signatures obtained prior to the revision must be initialed 
and dated by\he approver(s) subsequent to the change. Changes having 
no impact on the technical aspects of the DFC shall be initialed and 
dated by the author of the change. Revisions to approved DFCs which 
have already been issued require initiation of a new DFC (with a new 
number). 

,, 
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Change Control Procedure, P-4 Page 4 of 4 

ATTACHMENT 1 

DFC No. 
DESIGN/FIELD CHANGE 

Task No. Project Title Final Approval Date 

Documents Affected 

Description of Change Distribution 

Justification 

Remarks --

Initiator/Author Phone Organization(s) Date 

Approvals 
' 

Project Manager QA 



ATTACHMENT 1 - PART 11 
(2 pages) 

Procedure for Water-Level Measurements for the 100-H Area Water-Level 
Network, P-5 for RCRA Compliance/Hazardous Materials Monitoring 

Introduction Water-level measurements are taken approximately twice a month. 
All wells in the current network are measured on the same day. 
These measurements are taken as depth-to-water from the top of 
the well casing. They must be subtracted from the surveyed 
elevation of the casing to obtain the elevation of the water 
table. The water-table elevations obtained for all wells in 
the network can be used to produce a contour map showing the 
ground-water surface on the day that the measurements were 
made. These contour maps can be used to help characterize the 
ground-water flow system and to ensure that the sampling network 
is adequate. 

Equipment The following equipment will be needed: 

Procedure 

Approvals: 

• graduated steel measuring tape with attached weight 
• blue carpenter's chalk 
• 100-H Area Water-Level Network field notebook 

If the steel tape has a zero reading point, chalk the 1-ft 
section of tape below it. If the steel tape has no zero reading 
point and has divisions in hundredths of a foot all along it, 
then chalk several feet of the bottom portion of the tape. 

Estimate the approximate depth to water by using the most 
recent of previous measurements. · 

Lower the steel tape into the well to the estimated water 
level. Read the value of the •hold point• from the tape while 
holding it even with the well's measuring point (marked with 
paint) on the top of the casing. 

Remove the steel tape and _check the wetted portion_at the end 
of the tape. 

NOTE: If the chalked portion is not wet repeat the procedure 
using a greater hold point. If the chalked portion is 
completely wet repeat the procedure using a lesser hold 
point. 

If the tape has the 1-ft section of divisions then add the 
unwetted length of the chalked portion of the tape to the hold 
point value to obtain the depth-to-water measurement. If the 

Project Manager 

Procedure No: 
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Procedure No. 
P-5 

Procedure for Water-Level Measurements for the 
100-H Area Water-Level Network, P-5 

tape has divisions all along it~s length then subtract the 
wetted length of the chalked portion of the tape from the hold 
point value to obtain the depth-to-water measurement. 

Repeat the procedure until two steel tape measurements agree 
within at least* 0.05 ft. 

Record the date, well number, depth-to~water measurements, 
time of measurements, steel tape number, and the initials of 
the person taking the measurements in the 100-H Area Water
Level Network field notebook •. If you must subtract the wetted 
length to obtain the depth to water measurement then record 
the hold point and the length of the wet portion as well as 
the depth-to-water measurements. 

Revision No. Date Issued: Page 2 of 2 
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ATTACHMENT 1 - PART 12 
{6 pages) 

Procedure for Collection and Documentation of Drilling Data, 
P-6 for RCRA Compliance/Hazardous Materials Monitoring 

1.0 OBJECTIVE 

This procedure provides standardized methods for the collection and 
documentation of sediment samples and well construction data, for wells 
drilled by the cable tool method: 

2.0 APPLICABILITY 

This procedure applies to work performed by well site geologists during 
well construction. 

3.0 RESPONSIBILITIES 

3.1 Well Site Geologist 

• Collect and document drilling data 

3.2 Senior Technical Reviewer 

• Review and sign/date Well Completion Report/Title III Inspection List 

• Review and sign/date As-Built Diagram 

• Review and sign/date Drill Logs 

4.0 PROCEDURE 

4.1 Collection of Sediment Samples 

Sediment samples shall be collected at 5-foot intervals and changes in 
formation by the well site geologist. All drill cuttings to be samp1ed 
shall be collected from the driller in a 5 gallon bucket. 

Two pint jars shall then be filled from the bucket. One jar shall be 
submitted for laboratory analysis and the other retained for archiving. 

A label indicating well number, depth, date, drilling method and initials 
of the geologist collecting the sample shall be placed on each sample 
jar. Well number, depth and date shall also be written on the lid of 
each jar • 

. ~pprova 1 s: 
Project Manage~a 
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Procedure for Collection and Documentation of Drilling Data, P-6 (continued) 

If the well is being drilled with a drive barrel above the water table, 
a moisture sample shall also be collected from the bucket. Each moisture 
sample shall be sealed with white identification tape. The well number, 
depth, date and initials of the geologist collecting the sample shall be 
recorded on the identification tape with indelible ink. Each moisture 
sample shall then be doubly wrapped in a plastic bag, and taped shut. 

The remainder of the sample in the bucket shall be used for sediment sample 
description. 

4.2 Documentation of Sediment Samples and Well Construction Data 

Sediment sample descriptions and well construction data for each well shall 
be recorded on a Well Completion Report/Title III Inspection List (Attach
ment 1), As-Built Diagram (Attachment 2) and Drill Log (Attachment 3). 
These data shall be recorded daily by the well site geologist. Nonappli
cable items shall be designated N/A. 

The Well Completion Report/Title III Inspection List provides a complete 
summary of well construction and completion data. Data recorded on the 
Well Completion Report/Title III Inspection List shall include: general 
project and well information, drilling method, completion data, casing 
data, perforations, screen, annular seal, geophysical logging,_ aquifer 
testing and other applicable items. Casing data, perforations, screen, 
annular seal, geophysical logging, aquifer testing . and other applicable 
items shall be approved by the well site geologist. After completion of 
the well, an overall review of the Well Completion Report/Title III 
Inspection List shall be performed by the Senior Technical Reviewer. 

The As-Built Diagram is a graphical representation of the well construc
tion, geologic and hydrologic data. Data recorded on the As-Built Diagram 
shall include: well number, geologist, page number, constr!-lction data, 
depth in feet, geologic and hydrologic data. After completion of the 
well, an overall review of the As-Built Diagram shall be performed by 
the Senior Technical Reviewer. 

The Drill Log contains detailed descriptions of the sediment samples and 
well construction data. Data recorded on the Drill Log shall include: 
geologist name, date, rig, well number, depth at start, depth at finish, 
computer number, project number, subcontract number, total casing, depth, 
drill method, wet/dry sample, lithologic description i•1cluding moisture 
sample data, time, drilling comments and remarks. A new Drill Log shall 
be used each day. After completion of the day ' s activities, the well site 
geologist shall sign and date the Drill Log. After completion of the 
well, an overall review of the Drill Logs shall be performed by the 
Senior Technical Reviewer. 

Procedure No. Revision No. Date Issued: Page 2 of 3 
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Procedure for Collection and Documentation of Drilling Data, P-6 (continued) 

4.3 Description of Sediment Samples and Well Construction Data 

Detailed descriptions of the sediment samples and well construction data 
shall be recorded on the Drill Log under "Lithologic Description" by the 
well site geologist. 

Sediment sample descriptions shall include the following information as 
a minimum: lithologic name, texture, sorting, gross mineralogy of the 
framework and matrix, roundness of the framework and matrix, wet/dry 
color, reaction in hydrochloric acid (HCl), consolidation and changes in 
lithology. 

Well construction data shall include the following information as appli
cable: drill method, drill depth, completion depth, drill rate, casing 
(type, size, depth and lengths), perforations (type, depth and schedule), 
screen (type, length, slot size and depth), annular seal (type, interval 
and volume), packer (type, size and depth), well development and depth to 
water. · 

4.4 Data Management 

After completion of the project, the original Well Completion Report/Title 
III Inspection List, As-Built Diagram and Drill Logs for each well shall 
be retained by V. L. McGhan of the PNL Geosciences Department. A copy of 
each completed form sha 11 be retained by the PNL Records Retention Center. 

Procedure No. Revision No. Date Issued: Page 3 of 3 
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()Banene Well Completion Report/Title Ill Inspection List 
, .. cir,, ..,,°'"'..,.,'°'' l.,t>o,.1orif'\ 

Project Well Number 
' Temporary Well Number Location 

Driller Coordinates 

Drilling Co. Casing Elevation 

Geologist Ground Elevation 

DRILLING METHOD COMPLETION DATA 

Rotary Air Mud Drilled Depth 

Cable Tool D H Completion Depth 

Drilling Fluid Date Started Completed 

Other Static Water Level/Date 

CASING DATA 

Type Size 

to 

to 

to 
0 

ApproveJ B•1 Date 

PER FORA TLONS SCREEN ANNULAR SEAL 

n 
Type Type Type Interval Volume 

Deptt1 Schedule Length 

- Slot Size 

- Depths -
- -

App. By Date App. By Date App. By Date 

GEOPHYSICAL LOGGING AQUIFER TESTING 

Sondes Interval Date Type of Test -

- Length of Test 

- Volume Pumped 

- Orawdown 

-
-

~-

-
-

Approved By Date Approved By Date 

OTHER APPLICABLE ITEMS 

__ Steam Cleaning - Protective Steel Posts _ Downhole TV l!1spection 
_ Storage of Const. Material _ Safety Paint _ Well Abandonment 
_ Tool Lubricants _ Straightness Test - Complete As-Built Diagram. 
•-- C_oncrete Pad _ Well Development Driller's and Geclogist's Logs 
Approved By Date 

Reviewed By _________ Date _____ _ 
-'•1800-18713.'871 
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()Baneue AS-BUILT DIAGRAM 
Pu1r,, ~orth¥f'e1t t.,bo,110,,n 

Well Number Geologist Page · of_ 

Reviewed by Date 

Construction Data Geologic/Hydrologic Data 
Depth 

in Diagram 
Description Diagram Feet Litho. Lithologic Description 
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0 
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ATTACHMENT I - PART 13 
(4 pages) 

QUALITY CONTROL PROCEDURES FOR COLLECTION OF SAMPLES 
P-7 for RCRA, CERCLA, SARA and other Compliance/Hazardous Material~ Monitoring 

1.0 OBJECTIVE 

This procedure provides instruction for collecting and handling quality 
control samples from monitoring wells on the Hanford site. These 
quality control samples include transport and transfer blanks, 
intralaboratory and interlaboratory duplicate samples, and blind 
standards. 

Transport and transfer blanks are used ·to check for contamination 
arising from the transportation or collection of samples for volatile 
organic analysis (VOA). lntralaboratory duplicate samples are used to 
determine sampl •ing variability. Interlaboratory samples are used to 
determine laboratory variability. Blind standards are used to assess 
the accuracy of laboratory analysis. 

2.0 APPLICABILITY 

This procedure applies to blanks, splits, duplicates and blind standard 
samples collected for quality control purposes. These procedures shall 
be performed according to the schedule presented below for all PNL 
managed CERCLA, RCRA, SARA, and Hanford site groundwa..ter monitoring 
programs. 

One transfer and one transport blank shall be processed per 20 VOA 
samples, or one1in each sampling area during each sample period which 
ever is greater. The well selected for transfer and transport blanks 
shall be determined by the sample collection task leader(s). Wells 
designated for transfer and transport blanks shall be rotated. 

Duplicate samples for U.S. Testing (UST) and interlaboratory comparison 
will be taken twice per quarter, or when otherwise deemed necessary by 
the quality control and statistical- analysis task leader(s) . Duplicate 
samples for intralaboratory and interlaboratory comparison will be taken 
from the same well as the transfer and transport blank and on the same 
schedule. The schedule shall be determined by the quality control task 
leader(s) or project manager. 

Blind standard samples shall be prepared quarterly to monitor the 
performance of the analytical laboratory. The schedule shall be 
determined by the quality control task leader. 

1. United States Environmental Protection Agency. 
Methods for Evaluating Solid Waste, Volume II. 

November, 1986. Test 

-
Procedure No: Revision No: Date Issued: 
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3.0 RESPONSIBLE STAFF 

3.1 Sample Collection Task Leader 

Schedule wells to be sampled for transport and transfer blanks. 
Provide training to the RPTs for preparing and handling blanks 
duplicates and standards. 

3.2 Statistical Analysis Task Leader 

Provide input on the required number of duplicate and interlaboratory 
samples. 

3.3 Quality Control Task Leader 

Provide blind standard samples for analysis. 
Schedule duplicate analyses. 

3.2 Radiation Protection Technicians 

Carry out sampling as directed by the Radiation Protection Technician 
Supervisor. 

4.0 PROCEDURE 

4.1 Transport Blank. 

Transport blank will be provided for VOA samples according to a schedule 
set by the sample collection task leader. The blank consists of a 
labeled 40 ml glass vial filled in the laboratory with distilled water 
prepared under the sample preparation task. 

Remove the appropriate VOA vial from its plastic bag. Place the vial 
near the well while sampling is taking place. 

Place the vial into the cooler with samples taken from that well. 

4.2 Transfer Blanks. 

Transfer blanks will be used for VOA samples according to a schedule set 
by the sample collection task leader. Water for the transfer blank is 
contained in a labeled bottle filled with distilled water in the 
laboratory. This portion of the procedure is carried out under the 
sample preparation task. 

Procedure No: Revision No: Date Issued: 
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Fill transport blank (labeled well name with suffix - T) from the 
labeled bottle containing the distilled water. Perform the transfer 
near the well where the field samples are being collected. This 
transfer should be done at the approximate time the VOA sample is taken. 
The transport blank should be filled, using the same procedure for the 
VOA sample. Pour carefully, allowing no headspace or entrained bubbles. 

Put the vial into the cooler with samples taken from the field samples. 

4.3 Intralaboratory Comparison Samples. 

Fill duplicate sample bottles. Treat these samples exactly like other 
field samples. 

4.4 Interlaboratory Comparison Samples. 

Duplicate samples for interlaboratory comparison will be collected from 
the same wells used for duplicate sampling for intralaboratory 
comparison, and on the same schedule as duplicate intralaboratory 
sampling. 

After collection, these samples are placed into the RPT refrigerator, 
awaiting transport to the alternate laboratories. The Chain of Custody 
forms should accompany the samples to those analytical laboratories. 

Samples will be taken to the alternate laboratory by a designee of the 
sample analysis task leader. 

4.5 Blanks. 

Laboratory blank samples containing distilled water, (sample number 
0899) are filled in the analytical laboratory under the sample 
preparation task. 

Blanks are picked up by the RPTs at the facility used for sample 
preparation and delivered to UST with the field samples. 

4.6 Blind Standards. 

Blind standards shall be made up by a designee of the quality control 
task leader, and shall be delivered to the RPT refrigerator. 

RPT's sign and date the chain of custody form, and deliver the samples 
to UST. 

Additional QC samples may be delivered directly to UST by the Quality 
Control task leader or a designee. 

Procedure No: Revision No: Date Issued: 
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QUALITY CONTROL PLAN FOR RCRA COMPLIANCE PROJECTS 

SUMMARY 

The Quality Control Plan for the RCRA Compliance projects provides background 
information, and current status of the QC Task as well as a an outline of 
subtasks to be performed 1n FY 1988. This plan defines the basic principles 
of quality control (QC) and the scope and objectives of the QC Task, and details 
the implementation of the QC plan. A related document, P-7, Quality Control 
Procedures for Collection of Samples, gives procedures for the several types 
of QC samples described in this plan. 

The topics covered in this plan are as follows: 

Basic Principles of Quality Control 
Scope of QC Task 
Definition of acceptable results 
Results Requiring Action 
Routine QC Monitoring 
Reporting of QC data 

Appendix A: Schedule for . Blind Standards for FY 88 
Appendix B: Statistical Sununary Lists (Regressions) 
Appendix C: QC Data Base 

BASIC PRINCIPLES of QUALITY CONTROL 

Three basic principles of QA and QC, (based on a memo from R.O. Gilbert, dated 
12-13-85}. concerning quality control are as follows 

1. The objective of QA programs for analytical measurements is to reduce 
measurement errors to agreed upon limits to assure that the results 
have a high probability of being of acceptable quality. 

2. When properly conceived and executed, a quality control program will 
result in a measurement system operating in a state of statistical 
control, which means that errors have been reduced to acceptable 
levels and have been characterized statistically. 

3. The establishment of a system of control charts is a basic principle. 
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SCOPE OF THE QC TASK 

The main focus of the QC task is to assure that analytical results reported 
by the primary analytical laboratory (currently U.S. Testing) are of acceptable 
quality. Results of both internal UST and external checks are monitored by 
the QC task, and are reported monthly. Data monitored by the QC task include 
reports issued by UST, results of EPA- and DOE-sponsored laboratory evaluations, 
analysis of blind standards, and interlaboratory comparisons with duplicate 
field samples. These data are discussed below. 

The Quarterly QC Report, issued by UST covers internal quality control data 
including blanks, matrix spike recoveries, and surrogate recoveries. Control 

r,... limits are established, and any discrepant results and corrective actions are 
discussed. -
Results of EPA-sponsored Perfonnance Evaluations are reported to PNL. UST 
participates in the Water Supply and Water Pollution Performance Evaluations 
which deal with hazardous chemicals. UST also participates in the EPA-sponsored 
Laboratory Intercomparison Studies Program and the DOE-sponsored Quality 
Assessment Program (QAP), which cover radioactive constituents. 

Blind standards are sent to UST by the Quality Control Task, usually on a 
quarterly basis. Additional samples are sent to check out problem areas, and 
to assure that corrective action has been taken. Details concerning blind 
samples are covered in the Monitoring and Reporting section of this Plan. 

Interlaboratory comparisons with field samples are performed routinely to 
confirm results, and to pick out discrepant results to detennine when problems 
exist. Details concerning interlaboratory comparisons are covered in the 
Monitoring and Reporting section. 

In addition, data from the compliance projects are reviewed, and unusual results 
are brought to the attention of the sample analysis task leader, or UST 
personnel, as appropriate. 

Procedures related to quality control are developed as needed. Procedure P-7, 
Quality Control Procedures for collection of samples (issued 7/23/87) specifies 
responsible staff and procedures for submitting transport blanks, transfer 
blanks, intralaboratory comparison samples (replicates), interlaboratory 
comparison samples, blanks, and blind standards. 

' 
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DEFINITION OF ACCEPTABLE RESULTS 

Limits of perfonnance, acceptable without corrective action are as follows: 

The acceptance limit for blind standards is• 2 standard deviati~R' (s.d.), 
based on statistics from EPA Performance Evaluation (PE) studies J. The limits 
may be relaxed by the QC task leader, for individual cases in which the results 
are near the detection limit for the analysis. In cases where PE study data 
are not available, acceptable results may be defined based on similar analyses. 
(A list of analyses for which statistics are available and the range of 
concentrations to which they apply, and a list of constituents for which 
statistics are not available are given in Appendix B.) 

In interlaboratory comparisons using field samples, differences between labs 
of 2.8 s.d. are allowed. This criterion is based on the reproducibility li~~}• 
with 95X confidence that random error is not responsible for the difference • 

RESULTS REQUIRING ACTION 

When unacceptable differences occur in the analysis of blind standards or 
interlaboratory comparisons, the cause shall be investigated. Additional 
samples may be.directed to the laboratory in order to detennine or check the 
adequacy of corrective action. 

When discrepancies occur in interlaboratory comparisons, an additional lab or 
labs may be called on to help resolve the differences. Additional blind 
standards may also be used for this purpose. 

When the cause of a discrepancy is determined, appropriate corrective action 
will be decided upon by the parties invQlved. Discrepancies witb undetennined 
cause will be logged by the QC task leader, to keep track of patterns of 
occurrence. 

(a) 

(b) 

Personal communication from Paul W. Britton, Staff Statistician, Quality 
Assurance Branch, Environmental Monitoring and Support Laboratory (USEPA), 
Cincinnati, Ohio 45268, FTS 684-7325. Documents dated 10/84 and 6/86. 
NEstimation of Acceptance Limits for Drinking Water Laboratory Perfonnance 
Evaluation• and Estimation of Acceptance Limits for Water Pollution 
Laboratory Performance Evaluation•. 
Based on a note from Rick Bates, dated 3-02-87, which reference ASTM E 
456-83a. 0 
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ROUTINE QC MONITORING 

The QC program for RCRA compliance work uses various methods to monitor the 
quality of analytical data. These include the use of 1) replicate samples, 
2} blind standards, 3) interlaboratory comparisons with field samples, 4} 
interlaboratory comparisons with blind standards, and 5) blanks. 

The following section outlines each of these methods used to monitor the quality 
of analytical data and provides information on the purpose and approach of 
each. For each type of QC sample, the level of effort reco1TD11ended by the EPA 
cited below is from a draft document ualit Assurance Manual for Waste 
Management Branch Investigations (Fe ruary 1986. In addition, the status 
of implementation for each type of QC sample or method is sulTDllarized. 

\ 

1. Replicate Analyses of routine Groundwater Samples. 

Purpose: to establish how well the laboratory can reproduce its 
measurements within acceptable limits. 

Approach: Each sampling period, submit at least two sets of duplicate 
samples. To evaluate precision, one field replicate per 20 samples or one 
per sample eyent is recorrmended by EPA 1986. 

IMPLEMENTATION: Analysis of two replicate samples of at least 1 in 20 
ground water samples from each sampling network are sent to the primary 
laboratory. The labels for these replicates are included in the regular 
production schedule. Samples analyzed in replicate are also analyzed by 
alternate laboratories. 

Wells chosen for routine replicate and interlab analyses: 
183-H Area 1-H4-4 and 1-H4-7 
300 Area 3-1-13 and 3-1-16A. 
NRDW/Landfill 6-24-34B 
1325-N/1301-N 1-N-36 
1324-N (To be determined} 
Sitewide 6-50-53, 6-49-57; additions vary 
200-E and 200-W (to be determined} 

Additional samples are sent, as needed. Changes may be made in the chosen 
wells, depending on analytical results and sampling schedule. 

2. Blind Standards 
I 

Purpose: Estimate the bias of an analytical laboratory procedure; 
determine when th·e bias exceeds control limits. 
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Approach: Submit blind duplicate samples from a large standard sample 
to UST with each shipment of routine samples. Because of holding time 
restrictions, this approach is not always practical. Alternately, QC 
samples from EPA (which are made up in large batches) may be made up 
fresh each time. High, medium, and low concentrations should be checked. 

A list of quality control samples available from EPA and made up in-house 
is given in Table 1. QC samples shall, as possible, cover the whole 
spectrum of analyses performed by U.S. Testing. The frequency of analyses 
shall be quarterly or as necessary, determined by the importance of the 
analysis to the projects, and the performance of the laboratory. Analyses 
for constituents never found in field samples may be less frequent. 
Samples for the TOX and TOC analyses, ·which are screening analyses, are 
not perfortlled. 

Gross Alpha and Gross Beta analyses, also screening analyses, are done 
bimonthly in the EPA "Crosscheck" program. Occasional check on these 
analyses may be advised. 

Analysis: Acceptance of data based on regressions from EPA PE studies, 
when applicable. 

IMPLEMENTATION: A variety. of samples have been procured from the EPA. 
In addition, blind standards have been made in-house as a check on analyses 
for which there are no EPA standards. 

A schedule for submitting blind samples to UST recommended for FY 1988, 
is given in Appendix A. · 

Internal (UST) quality control measures include matrix spike recovery and 
surrogate recovery. Control charts for internal QC procedures (blanks, 
matrix spikes, and surrogates) are ~one by UST, and reporteq quarterly 
in a quality control report. 
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TABLE 1. Quality Control Samples for RCRA Compliance Project. 

SAMPLE TYPE UST ANALYSIS CODE 
METALS 

ICAP-19 726, A20, A22, A23,751 
ICAP-7 725 
Trace Metals 725, A20, A21, A22, A51 
Trace Metals WP I 726, A20, A21, A22, A51 
Trace Metals WP II 726, A23 
Trace Metals WP III 725, A20, A21, A22, A51 

INORGANIC 
Mineral/Inorganic 735 
Nutrient #3 735 
Nutrient 14 A80 
WS Nitrate/Fluoride 735 
Cyanide C70 

* Sodium Perchlorate (Perchlorate) en 
* Sodium Sulfhydrate (Sulfide) C78 

ORGANIC 
Volatile Organic I-VII 730, 731 
GC/MS Acids 733 
GC/MS Base/Neutral I, II 733 
GC/MS Base Neutral III 733 

* l-Acetyl-2-thiourea 727 
* Thiourea A24 
* Ethylene Glycol C81 
* N-Propylamine 736 
* Acrylamide 736 
* Hydrazine C53 
X Dioxin C86 

PESTICIDES/HERBICIDES 
GC/MS Pesticides 728 
Chlorinated Hydrocarbon Pest. 728 
WS Herbicides 738 

* Dimethoate 734 

RADIONUCLIOES 
XX Uranium 124 
XX Radium 181 
XX Alpha .(no specific sample 212 
XX Beta except from •crosscheck") 111 

* Standards made in-house. 
X New in-house standard to be added 
XX Standard to be ordered from EPA Environmental Monitoring Lab, Las Vegas. 
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3. Interlaboratory Comparisons Using Ffeld Samples 
Purpose: to determine if and when one or more laboratories disagree with 
other laboratories. 

Approach: On a scheduled periodic basis, each laboratory is provided 
with subsamples from a homogeneous field groundwater sample of unknown 
concentration. Ideally, there should be at least three laboratories 
involved: UST, a Hanford laboratory, and one non-Hanford laboratory 
that is independent of DOE. The homogeneity of field should be evaluated 
by a referee lab that analyzes several aliquots (3 or more) from the 
field sample. 

IMPLEMENTATION: Samples are being sent individual PNL labs on a regular 
basis. Four PNL labs perform the analyses: ion analysis by fan 
chromatography and ammonium ion by specific electrode; Volatile Organic 
Compounds (VOC) by GC/EC; metals by ICP, and alpha and beta by direct 
counting. Samples sent to alternate labs are analyzed in replicate by UST. 

4. Interlaboratory Comparisons Using Samples with Known Concentrations. 
Purpose: Estimate the bias of different laboratories. Compare labs on 
the basis of their bias. 

Approach: Send appropriate blind standards to labs participating 1n the 
interlaboratory comparison for field samples. Participation in Performance 
Evaluation programs is reconnnended by EPA. 

IMPLEMENTATION: The blind standards submitted to UST quarterly, 1s 
discussed in part 2. The blind standards of the appropriate type are 
subsampled, and sent to the participating laboratories. 

In addition, UST participates in EPA PE Studies for both Water Supply 
and Water Pollution. UST reports the results to PNL. This 1s an 
independent evaluation of the laboratory. 

UST also participates in laboratory comparison studies for radiochemical · 
analyses including the EPA-sponsored Laboratory Intercomparison Studies 
Program and the DOE-sponsored Qual i ty Assessment Program (QAP). 
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5. Blanks 
Purpose: Determine 1f field and/or laboratory contamination of samples 
occurs. 

Ap~roach: Submit blanks with each sampling period. The level of 
ef ort recommended by the EPA (USEPA 1986) includes the following: 
Transport blank, 1 per 20 samples or sampling event 
Transfer blank, 1 per 20 samples or sampling event. 
Lab (Reagent) blank: 1 batch per run. (Lab internal check) 
Containers: 1 blank per lot. 

IMPLEMENTATION: Recommended implementation: two transport and transfer 
VOA blanks per area per sample event (each time wells are sampled for 
a project) Presently, one blank 1s submitted to each laboratory for 
each type of analysis requested by the project (reagent blank). This 
also serves as a check for container contamination. 

The sample collection task leader has the responsibility to implement 
the use of transfer blanks. 

REPORTING of QC DATA 

Currently, QC data are reported via monthly reports to the Project Manager. 
Tables of interlaboratory comparisons and blind standard results, along with 
explanations of discrepancies, are included. 

A data base devoted to replicate and interlaboratory results is under 
M development at this time. The QC Data Base, with progranming in Fortran and 

DBase III, will be designed to identify outlying values, to aid in the analysis 
of .QC data, and to streamline reporting~ The QC Data Base will 1~clude a 
limited subset of data from the HGWDB, plus information dealing with replicate 
and blind standards. The data base is ~escribed briefly in Appendix C. 

Prior to implementation of a QC data base, reporting has been included in 
monthly reports, and 1s on floppy disk and hard disk. These data will be 
incorporated into the data base as time permits. Discrepancies between 
replicates will be flagged, and an explanation of discrepancies will be sought 
from the lab. Such extra notes will be recorded in a memo field in the QC 
data base. 
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APPENDIX A: SCHEDULE FOR BLIND STANDARDS FOR FY 88 

The proposed QC sample frequency is based on several factors. These factors 
are listed below, in order of importance: 1) constituents which are detected 
at or above regulated or screening levels 2) constituents which are detected, 
but at levels below regulated or screening levels, and 3) constituents which 
may be present, based on disposal records, but have not been detected. The 
frequency of testing for the constituent and the complexity of the analysis 
method are also considered. 

Tables A.1 through A.3 list ground water contaminants in three categories: 
1) those which appear in levels above drinking water standards; 2) those which 
have been detected at levels below drinking water standards, and 3) those 
which have not appeared above the detection limit. Contaminants from th 183-
H and 300 area compliance projects are emphasized, becuase these projects 
have generated the most chemical monitoring data. 

According to the Summary in Table A.1, the most important contaminants are 
nitrate, volatile organic compounds, metals, and gross alpha and gross beta 
contamination. Table A.2 shows that other metals and radioactive materials 
are also detected. Table A.3 shows that pesticides and herbicides, along 
with ABN compounds are not detected, thus require less attention. 

TABLE A.1. Levels of Contaminants in Compliance and Sitewide Studies: 
Constituents exceeding Drinking Water Standards or screening 
levels. 

Project Contaminant 
183-H Area Nitrate 

Chromium 
Gross Alpha 
Gross Beta 

300 Area . Gross Alpha 
1,1,2-trichloroethylene (A69) 
Trans 1,2-dichloroethene (A91) 
Fluoride 

Sitewide Cyanide 
carbon tetrachloride(A61) 
Methlene chloride (A93) 

NRDW/Sanitary Landfill 1,1,1-Trichloroethane 
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TABLE A.2. Levels of Contaminants in Compliance and Sftewide Studies: 
Detected but below screening levels 

Class of Contaminant 
Metals 

Constituents 
Cu, Fe, Ba, Zn, Al, V, Mn, Ni, Sr, 
Pb, As, Se 

TABLE A.3. 

Anions 
Nutrient 
Volatile Organics 

Radioactive 
contaminants 

Sulfate, Chloride 
Ammonium 
Chlorofonn (ABO) 
Methylene chloride (A93) 
111 Trichlorothane (A67) 
Perchloroethylene (A70} 

Uranium 
Radium 

Contaminants in Compliance and Sitewide Studies: Site-Specific 
and other Contaminants which have not been Detected 

Site-Specific Contaminants: 
Area Contaminant 
100 Area Cyanide 

Perchlorate 
Hydrazine 

300 Area Ethylene glycol 
Dioxin 
ABNs 

Other Undetected Constituents: 
Pesticides 734, 737, 738 
Herbicides 728, 729 (a) 
Enhanced VOAs (731) 
Enhanced thiou{cf 729, Thiourea (A24)(b) 
ABNs 732, 733 
Direct Aqueous Injection 
Citrus Red C87 
Dioxin C86 
Ethylene glycol C81 
Perchlorate C77 

(a) Except A91 Trans 1,2-Dichloroethene, detected in the 300 Area. 
(b) The compound was detected once, but this analysis is suspect because 

constituent was detected only in the first months of sampling (Hoboken 
data) and was close to the detection level. 

(c) This analysis includes C57 phenol; Phenol has been detected only with the 
low detection level analysis. 
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Based on the information in Tables A.1 though A.3, a schedule for submitting 
QC samples is presented in Table A.4. Changes may be made as necessary. 

TABLE A.4. Proposed QC sample schedule for Compliance and S1tewide: FY 1988 

QC Samples 
Type Analyses Number/Frequency 

ASSESSMENT 
* Metals (740/741) 2/Qtr 
* As, Se, Pb (H37~H39,H41) 4/yr 

Hg (H38) 2/yr 
* Anions (735) 2/Qtr 
* VOAs (730/731) t,9tr plus adds 
* Gross Alpha (a) 
* Gross Beta (a) Radium 
* Ammonium (ABO) (b) 2/Qtr 

Cyanide (C70} 4/yr 
Sulfide (C78} (b) 4/yr 

ASSESSMENT QUARTERLY (a) Uranium 
Phenol (Low level) (H57) 4/yr 

ND Pesticides (728/729) 4/yr 
ND Herbicides (738) 2/yr 
ND Perchlorate (C77) 2/yr 

9905 LIST: QUARTERLY 
Thallium (A23)/H40 2/yr 

ND ABN enh (733) ~~Y{t) ND Direct Aq. Injection (736) 
ND Thiourea enh (727) 2/yr 
ND Pesticides enh (729) ~:etdj28, above) 
ND Herbicides enh (737) 
ND Phosphorus Pesticides (734) 2/yr 
ND Ethylene Glycol (C81) 1/Qtr 
ND Citrus Red (C87~ te)(d) 
ND Dioxin (C86) (b 

* 
ND 

This analysis is included in interlaboratory analysis. 
This constituent has not been detected. 

QC Samples 
Number/Yr 

8 
4 
2 
8 
12 

8 
4 
4 

4 
4 
4 
2 

2 
4 

2 

2 
4 

2 

(a) Standards to be not yet acquired; May be available from EPA Environmental 
Monitoring Lab, Las Vegas, Nevada. 

(b) Analysis for 300 area project. 
(c) This analysis has failed to detect constituents in spiked samples. An 

additionl batch of samples may be sent with the intention of eliminating 
this analysis. 

(de) No QC standard identified for this analysis 
() Procedure not yet developed for the dioxin QC sample. 
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APPENDIX 8: EPA REGRESSION FORMULAS 

Appendix B lists constituents for which regression formulas for true value 
and standard deviation are available. The regrssions are based on data from 
EPA Performance Evaluation Studies. 

ANALYSES GROUP/ REGRESSION RANGE (ppb) 
CONSTITUENT ws WP ws WP 

METALS 725 
Zinc A04 X 
Calcium AOS X X 
Barium A06 X 
Cadmium A07 X X 
Chromium A08 X X 
Silver \ AlO X X 
Sodium All X X 
Nickel Al2 X 
Copper Al3 X 
Vanadium Al4 X 
Aluminum Al6 X 
Manganese Al7 X 
Potassium Al8 x. 
Iron A19 X 
Magnesium ASO X 

ENHANCED METALS, 726 ABOVE PLUS THE FOLLOWING: 
Berylliam AOl X 
Osmium A02 
Strontium A03 
Antimony Al5 X 

INDIVIDUAL METAL ANALYSES: 
Arsenic A20 X X 
Mercury A21 X X 
Selenium A22 X X 
Thallium A23 X 
lead (GF) ASl X X 

NO STATISTICS FOR THE FOLLOWING METALS: 
Osmium A02/H34 
Strontium A03/H35 
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ANALYSES GROUP/ REGRESSION RANGE (ppb) 
CONSTITUENT ws WP ws WP 

ANIONS (735) 
Nitrate C72 X X 
Sulfate C73 X 
Fluoride C74 X X 
Chloride C75 X 
Phosphate C76 X 

Ammonium ion C80 X 

Alkalinity \ X X 
0--

VOAs (730) 
0 

TETRANE Tetrachloromethane A61 X X 
(Carbon Tetrachloride) 

! METHONE Methyl ethyl ketone A64 
1,1,1-T 1,1,1-trichloroethane A67 X 

0 1,1,2-T l,l,2-tr1chloroethane A68 
TRICENE Trichloroethyl~ne A69 X X 

~ PERCENE. Perchloroethylene A70 X X 
OPXYLE Xylene-o,p A71 X 
M-XYLE Xylene-m 814 X 
CHLFORM Chloro.form A80 X X 

(Trichloromethane) 
METHYCH Methylene chloride A93 X 

M 
(dichloromethane) 

°' 
NO STATISTICS FOR THE FOLLOWING: 

Methylethyl Ketone 
1,1,2-trichloroethane 

ENCHANCED VOA (731) 

BENZENE Benzene A62 X X 
TOLUENE Toluene A66 X 
CHLBENZ Chlorobenzene A78 X 
1,2-DIC 1,2-dichloroethane A90 X X 
DICETHY 

' 
1,1-d1chloroethylene A92 X 

BROMORM Bromoform 808 X X 
BDCM Bromod1chloromethane 142 X X 
CDBM Chlorod1bromomethane 143 X X 
VINYIDE Vinyl chloride 813 X 
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ANALYSES GROUP/ 
CONSTITUENT 

A/B/N 732 

12-dben 
13-dben 
14-dben 
TRICHLB 

1,2-dichlorobenzene B61 
1,3-dichlorobenzene B62 
1,4-dichlorobenzene B63 
1,2,4-tr1chlorobenzene C43 

ENHANCED A/B/N 733 CHECK COLUMNS 

STYRENE 
Ethyl benzene, 
N-Propylbenzene, 
0-chlorotoluene, 
1,3,5-trimethylbenzene, 

134 

REGRESSION 
WS WP 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

RANGE (ppb) 
WS WP 
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ANALYSES GROUP/ 
CONSTITUENT 

PESTICIDES 728 

REGRESSION 
WS WP 

---------------------------------------------------
ENDRIN Endr1n A33 X X 
METHLOR Methoxychlor A34 X 
TOXAENE Toxaphene A35 X 

L1ndane and isomers X 
a-BHC Alpha-BHC A36 X 
b-BHC Beta-BHC A37 X 
g-BHC Gamma-BHC A38 X 
d-BHC Delta-BHC A39 X 

ENHANCED PESTICIDES 729 
ABOVE, PLUS FOLLOWING: 

DDD DOD A40 X 
DOE ODE A41 X 
DDT DDT A42 X 
HEPTLOR Heptachlor A43 X 
HEPTIDE Heptchlor epox1de A44 X 
DIELRIN Dieldr1n A46 X 
ALDRIN Aldrin A47 X 
CHLOANE Chlordane A48 X 
ENDOl Endosulfan I A49 X 
END02 Endosul fan II A52 X 
CHLLATE Chlorobenzilate C62 

HERBICIDES, 738 
2,4-D 2,4-D H13 X 
2,4,STP 2,4,5-TP silvex Hl4 X 

ENHANCED HERBICIDES, 737 
ABOVE, PLUS FOLLOWING: 

2,4,5-T 2,4,5-T H15 

PHOSPHORUS PESTICIDES, 734 
TETEPYR Tetraethylpyrophosphate C61 
CARBPHT Carbophenothion C63 
DISULFO D1sulfoton C64 
DIMETHO Dimethoate C65 
METHPAR Methyl parathion C66 
PARATHI Parathion C67 

RANGE (ppb) 
WS WP 
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NO STATISTICS AVAILABLE: 

DIRECT AQUEOUS INJECTION, 736 

ENHANCED THIOUREA, 737 

Hydrazine C53 

Perchlorate C77 

Sulfide C78 

Ethylene glycol . C81 

Dioxin C86 

Citrus red C87 

ADDITIONAL STATISTICS: 

WATER SUPPLY (WS) 

Misc. parameters Including pH 

WATER POLLUTION 

Several parameters, including pH 

PCBs: Arochlor 1016, 1221, 1232, 1242, 1248, 1254, 1260, 1262; 
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APPENDIX C: QUALITY CONTROL DATA BASE 

A data base devoted to replicate and interlaboratory results is under 
development at this time. The QC Data Base, with programming in Fortran and 
DBase III, is designed to aid in the analysis of QC data, and to streamline 
reporting. The QC Data Base will include a subset of data from the HGWDB, 
plus information dealing with replicate and blind standards. 

PURPOSE 

Allow manipulation and graphical display of data 
Provide convenient access to data 
Provide entry of alternate lab data for interlaboratory comparison 
Provide entry of target values for blind standards 
Automate routine processing 
Automate inspection of data for outliers 

CONTENTS: 

Interlaboratory comparisons 
Replicates 
Blind standards 

STRUCTURE -

Subset of HGWOB, plus data unique to the QC task 
Overlap of QC data, accessed from HGWOB 

CORRESPONDENCE BETWEEN RELATIONS: 
QC DATA BASE HGWDB 

MAIN 
CONSTITUENT 
WELLS 

LABS 
INT SCHEDL 
STD-SCHEDL 
STD-RESULT 
STANDARD (type) 

PARAMETERS: FOLLOWING 

ANAOAT 
CONCOO 
WELCOO 
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RELATION FIELD NAME DATA TYPE CALC INPUT Description 
0 - HGW0B 
I - MANUAL INPUT 

MAIN 
X . C CODE CHARACTER 0 Constituent Code 
X C-DATE DATE D Collection Date 

R-•ATE DATE D Report Date 
UST NO CHARACTER D UST number 

X D NO CHAR D Duplicate number 
X W-CODE CHARACTER D Well Code 

LESS THAN CHARACTER D Less than Flag UST 
A VALUE NUMERIC D Analysis Value UST 
OUTLIER LOGICAL * Outlier, UST 

0 1 L CODE CHAR I lab code, lab 1 
LESS 1 CHAR I Less than, alt lab 1 .. VALUE 1 NUM I analysis value, alt 1 
OUT-LIER_l LOGICAL * Outlier, alt lab 1 0 • 

1 L CODE CHAR I Lab Code, lab 2 
LESS 2 CHAR I Less than, alt lab 2 
VALUE 2 NUM I analysis value, alt 2 
OUTLIER 2 LOGICAL * Outlier, alt lab 2 

1 L CODE CHAR I Lab Code, lab 3 
LESS 3 CHAR I Less than, alt lab 3 

~ VALUE 3 NUM I analysis value, alt 3 
OUTLIER 3 LOGICAL * Outlier, alt lab 3 

"' -
1 L CODE CHAR I lab Code, lab 4 

LESS 4 CHAR I Less than, alt lab 4 
VALUE 4 NUM I analysis value, alt 4 
OUTLIER_4 LOGICAL * Outlier, alt lab 4 

SIGDIF NUMERIC * Significant Difference 
DIFl NUMERIC * ? HOW TO COMPUTE difference 
DIF2 NUMERIC * MUST KNOW WHICH LABS 
DIF12 NUMERIC * did analyses: see schedule 

A COMMENT MEMO 
• 
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RELATION FIELD NAME DATA TYPE CALC INPUT Descript1on 
D - HGWDB 
I - MANUAL INPUT 

CONSTITUENT 
C CODE CHAR D Constituent Code 
C-NAME CHAR D Constituent Name 
L-NAME CHAR D Constituent long name 
0-LIMIT NUM D Detection limit 
M-P LIMIT NUM D Maximum Permissible limit 
R-AGENCY CHAR D Regulating Agency 
A-UNITS CHAR D Analysis Units 

CALL NUM I ? calibration limits 
CAL-H NUM I 
REGR LOGICAL I Regress1on 

0 
REGR A NUM I Regr. Parameters 
REGR-B NUM I 
REGR-REF CHAR I Reference 
REGR-L NUM I Regress1on range 
REGR-H NUM I 
ALT PC NUM I Alternate,% difference 

I GROUP CHAR Analysis Group (Interlab) 
A-GROUP CHAR Analysis Group (UST~ 
Enh GROUP CHAR Enhanced Group (UST 
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RELATION FIELD NAME DATA TYPE CALC INPUT Description 

WELLS 

LABS??? 

W CODE 
W-NAME 

LAB CODE 
LABNAME 

CHARACTER 
CHARACTER 

CHAR 
CHAR 

••• or VALUE 1 corresponds to 
VALUE-2 
VA-LUE-3 
VALUE-4 •••• 

INT SCHEDL (INTERLAB SCHEDULE) 
DATE 

MONTH 
YEAR 

I GROUP 
LAB 1 
LAB-2 
LAB-3 
LAB:4 

CHAR 
LOGICAL 
LOGICAL 
-LOGICAL 
LOGICAL 

STD SCHEDL (STANDARD SCHEDULE) 
- DATE 

MONTH 
YEAR 

W CODE CHAR 

? 

SID -TYPE 
DILiJT 
A GROUP 
I-GROUP 

??? LAB 1 
LAB-2 
LAB-3 
LAB-4 

STANDARD (STANDARD TYPE) 
C CODE 
STD TYPE 
S CONC 

? A-GROUP 
? 1:GROUP 

CHAR 
NUM 
CHAR 
CHAR 

LOGICAL 
LOGICAL 
LOGICAL 
LOGICAL 

CHAR 
CHAR 
NUM 
CHAR 
CHAR 

D - HGWDB 
I - MANUAL INPUT 

D 
D 

I 
I 

PNL(Veverka) 
PNL(Stromatt) 
HEHF 

Well Code 
Well Name 

Lab Code 
Lab Name 

I Month 
I Year 

Interlab group code 
I Lab 1 analyzed this group 
I Lab 2 analyzed this group 
I Lab 3 analyzed this group 
I Lab 4 analyzed this group 

If LAB N is TRUE, look for LESS N, 
VALUE_N, OUTLIER_N -

Month, year 
Month 
Year 

I · We 11 code (0799, 3999) 
(add 0599, 0699) 

I Standard type 
I Dilution (X stock cone.) 
I UST group code 
I lnterlab Group Code 

I Lab 1 analyzed this sample 
I Lab 2 analyzed this sample 
I Lab 3 analyzed this sample 
I Lab 4 analyzed this sample 

If LAB N 1s TRUE, look for LESS N, 
VALUE_N, OUTLIER_N -

Constituent Code 
Standard type 
Stock concentration 
Group code, UST analysis 
Group Code, interlab 
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RELATION FIELD NAME DATA TYPE CALC INPUT Oescr1Etion 
D - HGWDB 
I - MANUAL INPUT 

STD RESULT (STANDARD RESULTS) (similar to results in MAIN) 
X DATE Month, Year 
X W CODE CHAR Well Code 
X C-CODE CHAR Constituent Code 
X D-NO NUM Duplicate number 1 

TARGET NUM * Target value 
RANGE H NUM * High end of target range 
RANGE-L NUM * Low end of target range 

LESS THAN CHAR D Less than Flag, UST 
A VALUE NUM D Analysis value, UST 
OUTLIER LOGICAL * Outlier, UST 

LESS 1 CHAR I Less than, alt lab 1 
VALl!E 1 NUM I analysis value, alt 1 
OUTLIER 1 . LOGICAL * Outlier, alt lab 1 - . 

LESS 2 CHAR I Less than, alt lab 2 
VALUE 2 NUM I analysis value, alt 2 
OUTLIER 2 LOGICAL * Outlier, alt lab 2 

. ' 
LESS 3 CHAR I Less than, alt lab 3 
VALUE 3 NUM I analysis value, alt 3 

l") OUTLIER 3 LOGICAL * Outlier, alt lab 3 
' 

LESS 4 CHAR I Less than, a~t lab 4 
VALUE 4 NUM I analysis value, alt 4 
OUTLIER 4 LOGICAL * Outlier, alt lab 4 

PARAMETERS 
NSD NUM Number of Std. Deviations 

for interlab analysis 
NSTD NUM Number of Std. Deviations 

for blind SalJ1lles 
WSD NUM No. of SD for warning 

.. 1 imits -interlab studies • 
WSTD NUM No. of SD warning limits 

for blind standards 



0 

0 

M 

QC Plan APPENDIX C 
December 31, 1987 
Page 6 of 7 

CALCULATED FIELDS 

---- - --- - -

RELATION FIELD NAME DATA TYPE CALCULATION from FIELD(RELATION) 
=;;;..;,.;..;:;..;;.;.;.....;...;;='---'-'---'--------=f=IE..,..LD ..... (.,..,f .... un,;.,_c...,....,.t 1 on of f 1 e 1 d) 
Interlab Results: 

To compare the results of analyses between/among labs (A_VALUE, VALUE_l, 
VALUE 2, etc): Compare analysis values with a range that is* 2.8 std. 
deviations {based on UST results). Flag as OUTLIERs (T,F) values that are 
outside this range. 

MAIN 
OUTLIER LOGICAL 

SIGDIF NUMERIC 

??? DIFl NUMERIC 
DIF2 NUMERIC 
DIF12 NUMERIC 

OUTLIER 1 LOGICAL 
OUTLIER-2 LOGICAL 
••• etc-

Results of Blind Standards: 

SIGDIF, DIFl, DIF2 
or SIGDIF, AVALUE, VALUE N ••• 
A_VALUE (MAIN), REGR(CONSTIT) 

A VALUE, VALUE 1 
A-VALUE, VALUE-2 
VALUE_l, VALUE:2 

These are intennediate 
values, computed to 
detennine OUTLIERS 

may not be in field ••• 

SIGDIF, DIFl (or A VALUE, VALUE 1) 
SIGDIF, DIF2 (or A:VALUE, .VALUE:2) 

Compare analysis values with the calculated TARGET VALUE. Flag as OUTLIERs 
values that are outside this range. 

STD_RESULT {STANDARD RESULTS) 

TARGET(c_code)NUM 

RANGE H NUM 
RANGE-L NUM 

OUTLIER LOGICAL 

OUTLIER 1 LOGICAL 
OUTLIER-2 LOGICAL 
OUTLIER-3 LOGICAL 
OUTLIER-4 LOGICAL 

Results of Replicate Analyses: 

{similar. to results in MAIN) 

STD TYPE, S CONC(c code) (STANDARD) 
STD-TYPE, D!LUT (STD SCHEDL) 
TARGET, REGR (CONSTIT) 
TARGET, REGR (CONSTIT) 

A_VALUE, RANGE_H, RANGEL 

VALUE 1, RANGE H, RANGEL 
VALUE-2, RANGE-H, RANGE-L 
VALUE-3, RANGE-H, RANGE-L 
VALUE:4, RANGE:H, RANGE:L 

From MAIN: analysis similar to that for outliers: use difference 
between individual results: average for comparison. 
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RELATION FIELD NAME DATA TYPE calc input 
HGWDB QC DATA BASE * D - HGWDB 
(description) I - input 

MAIN 

ANADAT 
CONSTITUENT CODE C CODE CHARACTER D 
ANALYSIS VALUE A-VALUE NUMERIC D 
LESS THAN FLAG LESS THAN CHARACTER D 
REPORT DATE R DATE D 
UST NO- UST NO CHARACTER D 
DUPLICATE NO o NO CHAR D 

WELCOD FIELDS 
WELL CODE W CODE CHARACTER D 

WELLS 

WELCOD FIELDS 
WELL CODE W CODE CHARACTER D 
WELL-NAME W-NAME CHARACTER D· 

CONSTITUENT 

CONCOD FIELDS 
CONSTITUENT CODE C CODE CHAR D 

M CONSTITUENT-NAME C-NAME CHAR D 
CONSTITUENT-LONG NAME- D - -~ L NAME - CHAR 
DETECTION LIMIT D-LIMIT NUM D 
MAXIMUM PERMISSIBLE LIMIT D 

- -MP LIMIT NUM 
REGULATING AGENCY R-AGENCY CHAR D 
ANALYSIS_UNITS A-UNITS CHAR D 
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ATTACHMENT 2 
(4 pages) 

~ AND ANALYSIS PIAN FOR '!HE 
183-H SOIAR EVAroRATION FASrns FOR 1988 

WEIL NAME JAN FEB MAR APR MAY JUN JUL Atx; SEP 

H3-1 L L L 
H3-2A R R R 
H3-2~ B B B 
H3-2C R R R 
H4-3 R R L R R L R R L 
H4-4 R R R R R R R R R 
H4-5 R R R 
H4-6 R R R 
H4-7 R R R 
H4-8 R R R 
H4-9 R R R R R R R R R 

0 H4-10 R R R 
H4-11 R R R R R R R R R 
H4-12A R R R R R R R R R 
H4-12B R R R R R R R R R 
H4-12C R R R R R R R R R 
H4-13 R R R 
H4-14 R R R 

0 H4-15A R R R 
H4-15B R R R 
H4-16 R R R R R 
H4-17 R R R R R R 
H4-18 R R R R R R R R R 

'!he followinJ page lists constituents analyzed for "L" (lorg list) arrl "R" 
(regular list) • 

..,, 
n-. 



'q" 

... , 

0-, 

'rol'AL SUSIDIDED SOLIOO 
a:>LIR>R-1 BACTERIA 
BEI'A 
URANIUM 
RADIUM 
AUflA 

183;{ S1\MPI.E ANAUlSIS a:RnT.lUEH1S 

L 

ICP MErAI.S 6010 ENHANCED 
MEIHOD 8330 .mHANCEO 
PESTICIDES 8080 ENHANCED 
VOA MEIHOD 8240 
VOA MEIHOD 8240 mHANCED 
WB/N 8230 ENHAN<:ED 
EESTICIDES ME11iOD 8140 
NITRATE I SUI.H-IATE ••••• ( IC) 
om AOOIDJS INJECTION 
HERBICIDE.8150 ENHANCED 
R::B 
FILTERED ICP MErAIS ENHANCED 
ARSENIC 
MERCURY 
SEimIUM_. 
IEAD BY GFAA 
'IDX 
'lOC 
'lUl'AL CARa)N 
CYANIDE 
N-M)NilJMIOO 
EIHYI.ENE GLYCDL 
DIOxm 
CI'ImS RED__J!2 
FIIll'ERED ARSENIC 
FILTERED MERaJRY 
FII.ll'ERED .SEIDmJM 
FIIll'ERED 'lHALLIUM 
FIIJI'ERED I.FAD 
PHEX>L 

B-
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SAMPLING AND ANALYSIS PIAN FOR 'IHE 
300 ARFA IRX:ESS TRmClIES FOR 1988 

WEIL NAME I JAN ' FEB MAR Am MAY JUN JUL Atx; SEP 

3-1-1 L 
3- -2 L 
-1-4 L 

3-1-6 L 
3-1-7 
3-1-7B** L R R R 
3- -8 L 
3-1-9 L 
3-1-10 L 
3-1-11 w w w w WL w w w w 
3-1-12 
3-1-13 L 
3-1-13B** L R R R 
3-1-14 L 
3-1-15 L 
3-1-15B** L R R R 
3-1-16A L 
3-1-16B L R R R 
3-1-16C L 
J-,1-17A w w w w WL w w w w 
J-1-17B L R R R 
3-1-17C L 
3-l-18A L 
3-1-18B L R R R 
3-1-18C L 
3-1-19 w w w w WL w w w w 
3-2-1 L 
3-3-7 L 
3-3-10 L 
3-4-1 L 
3-4-7 L 
3-4-11 L 
3-8-1 L 
3-8-1B** L R R R 
3-8-2 L 
3-8-3 L 
3-8-3B** L R R R 
6-S19-E13 L 
6-S30E15A L 
3-1-3 
3-1-5 

**Proposed rew i.ntennediate wells. 

'1he following page lists the ronstituents analyzed for ''W'' (weekly list) , "L" 
(lorg list) , an::l ''R" (regular list) • 
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300 AREA SAMPIE AN1illlSIS CXRi'lTlUml'S 

O)LIFOR-f BACI'ERIA 
BETA 
URANIUM 
RADIUM 
AllHA 
ICP MEI'AIS 6010 
ICP MEI'AIS 6010 ENHANCED 
ME11m 8330 ENHANCED 
PESTICIDES 8080 
PESTICIDES 8080 mHANCED 
VOA MEIHOD 8240 
VOA MEIHOO 8240 ENHANCED 
A/BIN 8270 ENHANCED 
PESTICIDES MEIHQO 8140 
NITRATE. SUllHATE ••••• (IC) 
DIRECI'_ A00IDJS INJECTION 
HERBICIDE 8150 ENHAN< :E:I > 

If 

HERBICIDE 2,4-D, 2,4,5~ SILVEX 
PCB 
EIL'l'ER ICP METALS 
FIUI'.EREILICP METALS ENHANCED 
ARSENIC 
MERCURY 
SEilNIUM 
I.FAILB'i GFAA 
'IPX 
'IDC 
CYANIDE 
AMM::NIUMION 
E'IHYllNE GULOOL 
DIOx:m 
CI'IRJS RED_j_2 
FIIlI'ERED ARmU.C 
FIIlI'ERED MERCURY 
FIIlI'ERED SEilNIUM 
FIIlI'ERED 'IHALLIUM 
FIIlI'ERED IF.AD 
~L 

.I, 

.• 

B 
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c.onstituent 

ICPMEmIS 
Barium 
cadmium 
Olranium 
Silver 
Sodium 
Nickel 
cower 
Vanadium 
Aluminum 
~ 
Potassium 
Iron 
calcium 
Zinc 

Arsenic 

Mercury 

Selenium 

Lead 

E 
Nitrate 
SUlfate 
Fluori~ 
Cltloride 
RlOS{i'late 

Total Organic Halogen 

Total Organic caman 

Total cartx:>n 

ATTACHMENT 3 
(6 pages) 

TABIE 1. Regular List of Analyses 

COllection & 
Presei:vation (a,b) 

P, HN03 to :p!<2 

P, HN03 to pH<2 

G, HN03 to :p!<2 

P, HN03 to :p!<2 

P, HN03 to :p!<2 

P, None 

G, H2S04 to :p!<2 
No Headspace 

G, 1Dro4 to :p!<2 

G, None 

Detection 
Methods,!£1_ Limit f g:p@ 

SW-846, #6010 

SW-846, #7060 

SW-846, #7470 

SW-846, #7740 

SW-846, #7421 

10-rc(e,f) 

SW-846, #9020 

std. Methods 
#505 

std. Methods 
#505 

6 
2 

10 
10 

200 
10 
10 

5 
150 

5 
100 

30 
50 

5 

5 

0.1 

5 

3 

500 
500 
500 
500 

1000 

10 

1000 

1000 
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TABIE 1. (cont'd) 

Collection & 
Constituent PreseivationCa,b) 

Anm:>nium ion G, H2S04 to pl<2 

fhenol G, None 

PES'l'ICIIm 
Errlrin 
Methoxychlor G, None 
Toxa~ 
Lirrlane ( 4 isaners) 

HmBICIIm 
2,4-D 
2,4,5-'l'P silvex 

VOIATIIE CR;ANJ:a; CA\) 
Tetrachloranethane 
Methylethyl Ketone 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

G, None 

1, 1, 2-Trichloroethene G, No Headspace 
Tetrachloroethene 
Xylene (O,P) 
Xylene (M) 
Methylene Oll.oride 
Oll.o:rofonn 
Hexone 
Radium P, HN03 to pl<2 

Gross Alina p I HNQJ to pl<2 

Gross Beta P, HN03 to pl<2 

Uranium P, HN03 to pl<2 

Total Dissolved Solids P, None 
Colifonn Bacteria P, None 

pl (I.ab) P, None 

Methcxj.(gl __ 

Std. Methods 
#417 A-E 

&'W-846, #8040 

&'W-846, #8080 

SW-846, #8150 

Detection 
Limit. g:p@. 

50 

10 

0.1 
3 
1 
0.1 

2 
2 

5 
10 

5 
5 

SW-846, #8240 5 
5 
5 
5 

10 
5 

10 
EPA Method 1 pCi/1 
#903.0, 60014-80-032 

EPA Method 
680/4-75-001 

EPA Method 
680/4-75-001 

4 pCi/1 

8 pCi/1 

Fluoranetric 4pCi/l 
(Hexone Extraction) 
usr, 20-0-03 

Std. Methcxis 209 
Std. Methcxis 2 • 2 MPN 
#908A 

Std. Methcxis #423 
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TABI.E 1. (cont'd) 

Collection & 
Constituent Preservation@.Jll 

Detection 
Methoa1£1__ Limit. g:p!.fil 

?{ Field Measurement See Attachment 1 0.01 ?{ unit 

Teuperature Field Measurement See Attachment 1 0.1 C 

Specific Corrluctance Field Measurement See Attachment 1 1 llilo 

(a) P = plastic, G = glass. 
(b) All sanples will be cooled to 4 C upon collection. 
(c) Constituents gra.Jped together are analyzed by the same method. 
(d) Detection limit units except where in::ticated. 
(e) In-hoose analytical method fran usr Procedure Manual, usr-Rr-FM-9-80, 

(UST 1986); based on EPA-600H-84-017, March 1984. 
( f) IC = ion c.hralatograEily. 



'!'ABIE 2. Additional O:>nstituents for I.Do; Li.st (h) 

collection & 
constituent PreseJ:vationCa,b) 

ICPMEI7uS, EHWDD 
Becyllium 
Osmium 
Strontium P, HN03 to pi<2 
Antinony 

'Ihallium P, HN03 to ~<2 

'IHiaJREA GlUJP I ENIANCED 
'Ihiourea 
1-acetyl-2-thirurea 
1-(o-chlorq:henyl) thioorea 

r,... Diethylstilbestrol G, None 
Ethylenethioorea 
1-naphthyl-2-thioorea 
N-phenylthioorea 

0 
PESTICIT.E>. EHWDD Alm 
4,4'-DDD 
4,4'-DDE 
g4,4'-DDI' 

• ':' Heptachlor 
Heptachlor epoxide 
Dieldrin 
Aldrin 
Otlordane 
Errlosulfan I 
Errlosulfan II 
Otlorobenzilate 

HERBICIT.E> I EHWDD AID 
2,4,5-T 

cyanide 

Perchlorate 

~ PESTICIIES 
eartx:,phenothiai 
Tetraethylpyrq::hos{:ilate 
Disulfoton 
Diloothoate 
Methyl parathiai 
Parathion 

strontium-90 

Gamma Scan 

G, None 

G, None 

P, NaOH to pi>12 

P, None 

G, None 

P, HN03 to pi<2 

P, HN03 to pi<2 

Detection 
Methoo-(gl_ Limit. qp@ 

SW-846, #6010 

SW-846, #7840 

SW-846, #8330 
(mxlified) 

SW-846, #8180 

SW-846, #8150 

SW-846, #9010 

10-rc<e,f) 

SW-846, #8140 

,. 

UST,20-Sr-02(j) 

UST,30-;GS & 
40-07(]) 

5 
300 

20 
100 

5 

200 
200 
200 
200 
200 
200 
500 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.1 
0.1 

300 

2 

10 

1000 

2 
2 
2 
2 
2 
2 

5 pCi/1 

20 pCi/1 (Cs) 



TABIE 2. (cont'd) 

collection & Detection 
Constituent PreservationCa,b) Meth~_ Limit, g:t>@. 

Citrus red #2 G, None ADAC #34.015B 1000 

D~ ACOB:lE IKJ~Iot I :mHANCED Alm (i} 
Paraldehyde 2000 
~en branide 3000 
cyanogen chloride 3000 
Ac:rylamide 10000 
Allyl alcdlol 2500 
Chloral 3000 
Chloroacetaldehyde 16000 
3-a1loropropionitrile 4000 
Cyanogen 3000 
Didlloropropanol 3000 
Ethyl carbamate G, None _SW-846 #8240 D.2U(9) 5000 
Ethyl cyanide 2000 
Ethylene oxide 3000 
Fluoroacetic acid 3000 
Glycidylaldehyde 3000 

0 
Isobutyl alcdlol 1000 
Methyl hydrazine 3000 
n-propylamine 10000 
2-propyn-1-ol 8000 
1,1-Dimethyl hydrazine 3000 
1, 2-Dimethyl hydrazine 3000 
Acetonitrile 3000 
Hydrazine 3000 

M Hydrazine,IDL (c¢ional) G,None AS'IM D1385 30 

"' VOA' s I mHANCl!D AIIE 
Tetradllorarethane 5 
Methylethyl ketone 10 
1,1,1-Tridlloroethane 5 
1,1,2-Tridlloroethane 5 
1,1,2-Trichloroethene G, None SW-846, #8240 5 
Tetradlloroethene No Headspace 5 
Xylene (o,p) 5 
Methylene chloride 10 
Chloroform 5 
Hexone • 10 
Additional volatiles(i) 10 



TABLE 2. (cont'd) 

Constituent 
Collection & 

Preservation.u..Jtl 
Ir\ DetectiorydJ\ 

Methodili_ limit, ppblfil 

A/8/N, ENHANCED ADDS 
Hexachlorophene 
Naphthalene 
Kerosene 
Hexachlorobenzene 
Pentachlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene G, None 
1,4-Dichlorobenzene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1,2,3,5-Tetrachlorobenzene 
1,2,4,5-Tetrachlorobenzene 

0 Additional semi-volatiles 

(a} P = Plastic, G = Glass. 

SW-846, #8270 

(b} All samples will be cooled to 4 C upon collection. 
(c} Constituents grouped together are analyzed by the same method. 
(d} Detection limit units except where indicated. 

10 
10 

10000 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
lL 

(e} In-house analytical method from UST Procedure Manual, UST-RD -PM-9-80 (UST 1986}; 
based on EPA-600H-84-017,March 1984. 

(f} IC= Ion Chromatography. 
(g} DAI= Direct Aqueous Injection. 
(h) The parameters and constituents in this table, together with Table 1, comprise 

the "long list" 
r,,. (-i} See Attachment 4 for additional constituents. 

(j} A Handbook of Radioactivity Measurements and Procedures, NCRP Report 58, 
Washington, D.C. 
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ATTACHMENT 4 
(5 pages) 

Add1t1onal Analytical Substances for Enhanced 
9905 Analyses and Direct Aqueous Injection 

MDC SAMPLE SIZE 
SUBSTANCE WATER SOIL WATER SOIL 

ADDITIONAL 9905 VOAs 

acrolein 10 ppb 0.01 ug/g 
acetonitrile 10 ppb 0.01 ug/g 
acryl oni tri 1 e 10 ppb 0.01 ug/g 
bis(chloromethyl) ether 5 ppb 0.005 ug/g 
bromoacetone 5 ppb 0.005 ug/g 
methyl bromide 10 ppb 0.01 ug/g 
carbon disulfide 10 ppb 0.01 ug/g 
chlorobenzene 5 ppb 0.005 ug/g 
2-chloroethyl vinyl ether 5 ppb 0.005 ug/g 
chlorofonn 5 ppb 0.005 ug/g 

0 methyl chloride 10 ppb 0.01 ug/g 
chloromethyl methyl ether 10 ppb 0.01 ug/g 
crotonaldehyde 10 ppb 0.01 ug/g 
1,1-dibromo-3-chloropropane 10 ppb 0.01 ug/g 
1,2-dibromoethane 10 ppb 0.01 ug/g 
dibromomethane 10 ppb 0.01 ug/g .. 1,4-dichloro-2-butene 10 ppb 0.01 ug/g 
dichlorodiflouromethane 10 . ppb 0.01 ug/g 
1,1-dichloroethane 5 ppb 0.005 ug/g 40 ml 10 g 
1,2-dichloroethane 5 ppb 0.005 ug/g 
trans-1,2-dichloroethene 5 ppb 0.005 ug/g 
1,1-dichloroethylene 5 ppb 0.005 ug/g 
methylene chloride 5 ppb o.oq5 ug/g 
1,2-dichloropropane 5 ppb 0.005 ug/g 
1,3-dichlorqpropene 5 ppb 0.005 ug/g 
N,N-diethylhydrazine 10 ppb 0.01 ug/g 
1,1-dimethylhydrazine 10 ppb 0.01 ug/g 
1,2-dimethylhydrazine 10 ppb -0.01 Lig/g 
ethyl ·methacrylate 10 ppb 0.01 ug/g 
ehtylene oxide 10 ppb 0.01 ug/g 
hydrogen sulfide 10 ppb 0.01 ug/g 
iodomethane 10 ppb 0.01 ug/g 
methacrylonitrile 10 ppb 0.01 ug/g 
methanethiol 10 ppb 0.01 ug/g 
pentachloroethane 10 ppb 0.01 ug/g 
1,1,1,2-tetrachlorethane 10 ppb 0.01 ug/g 
1,1,2,2-tetrachlorethane 5 ppb 0.005 ug/g 
tetrachlorethylene 10 ppb 0.01 ug/g 
bromofonn 5 ppb 0.005 ug/g 
trichloromethanethiol 10 ppb 0.01 ug/g 

- trichloromonoflouromethane 10 ppb 0.01 ug/g 
trichloropropane 10 ppb 0.01 ug/g 
1, 2, 3-trichloropropane 10 ppb 0.01 ug/g 
vinyl chloride 10 ppb 0.01 ug/g 



Additional Analytical Substances for Enhanced 
9905 Analyses and Direct Aqueous Injection (contd) 

SUBSTANCE 

ADDITIONAL 9905 ABNs 

acetophenone 
warfarin 
2-acetylaminofluorene 
4-aminobyphenyl 
5-(aminomethyl)-3-1soxazolol 
amitrole 
aniline 
aramite 
auramine 
benz[c]acridine 
bena[a]anthracene 
benzene, dichloromethyl 
benezenethoil 
benzidine 
benzo[b]fluoranthene 
benzo(j]fluoranthene 
p benzoquinone 
benzyl chloride 
bis(2-chloroethoxy) methane 
bis(2-chloroethyl) ether 
bis 2-ethylhexyl) phthalate 
4-bromophenyl phenyl ether 
butyl benzyl phthalate 
2-sec-butyl-4,6-dinitrophenol 
chloroalkyl ethers 
p-chloroaniline 
p-chloro-m-cresol 
1-chloro-2,3-epoxypropane 
2-chloronaphthalene 
2-chlorophenol 
chrysene 
cresols 
2-cyclohexll-4,6-dfnitrophenol 
dibenz!a,h acridine 
dibenz a,j acridfne 
dibenz a,h anthracene 
7H-dibenzo[c,g]carbazole 
dibenzoia,e]pyrene 
dibenzo a,h]pyrene 
dibenzo a,1]pyrene 
di-n-butyl phthalate 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
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Additional Analytical Substances for Enhanced 
9905 Analyses and Direct Aqueous Injection (contd) 

SUBSTANCE 

ADDITIONAL 9905 ABNs 

2,4-dichlorophenol 
2,6-d1chlorophenol 
diethyl phthalate 
dihydrosafrole 
3,3 1 -dimethoxybenzidine 
p-dimethylaminoazobenzene 
7,12-d1methylbenz[a]anthracene 
3,3'-d1methylbenz1dine 
thiofanox 
alpha, alpha-dimethylphenethylamine · 
dimethyl phthalate 
di nitrobenzene 
4,6-dinitro-o-cresol and salts 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
d1-n-octyl phthalate 
di phenyl amine 
l,2-diphenylbydraz1ne 
d1-n-propylnitrosamine 
ethy 1 ene-i mine 
ethyl methanesulfonate 
fl uoranthene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(l,2,3-cd)pyrene 
isosafrole 
malononitrile 
melphalan 
methapyrilene 
metholonyl 
2-methylaziridine 
3-methylcholanthrene 
4,4'-methylenebis(2-chloroaniline) 
2-methyllaconitrile 
methyl methacrylate 
methyl methanesulfonate 
2-methol-2-(methylthio) propionaldehyde-o-

(methylcarbonyl)oxime 
methyl thiouracil 



Additional Analytical Substances for Enhanced 
· 9905 Analyses and Direct Aqueous Injection (contd) 

SUBSTANCE 

ADDITIONAL 9905 ABNs 

1,4-naphthoquinon~ 
1-naphthylamine 
2-naphthylamine 
nitrobenzine 
N-nitrosod1-n-butylam1ne 
N-nitrosodiethanolamine 
N-nitrosodiethylamine 
N-n1trosod1methylamine 
N-nitrosomethylethylamine 
N-nitroso-N-methylurethane 
N-nitrosomethylvinylamine 
N-nitrosomorpholine 
N-nitrosonornicotine 
N-n1trosop1per1dine 
nitrosopyrrolidine 
5-nitro-o-toluid1ne 
pentachlorobenzene 
pentachloronitrobenzene 
phentacet1n · 
phenylened1amine 

· phthalic acid esters 
2-picoline 
pronamide 
reserpine 
resorcinol 
safrol 
1,2,4,5-tetrachlorobenzene 
2,3,7,8-TCOD 
2,3,4,6-tetrachlorophenol 
thiuram 
toluenediamine 
o-toluidine hydrochloride 
1,2,4-trichlorobenzene 
2,4,6-trichlorophenol 
0,0,0-triethyl phosphorothioate 
sym-trinitrobenzene 
tr1s(2,3-dibromopropyl) phosphate 
benzo[a]pyrene 
chlornaphazine 
b1s(2-chloroisopropyl)ether 



Additional Analytical Substances for Enhanced 
9905 Analyses and Direct Aqueous Injection (contd) 

SUBSTANCE 

DIRECT ACQUEOUS INJECTION 

acrylam1de 
allyl ahcolol 
chloroacetaldehyde 
3-chloropropion1tr1le 
ethyl carbamate 
ethyl cyanide 
isobutyl alcohol 
paraldehyde 
n-propylamine 
2-propyn-1-ol 

MDC 
WATER SOIL 

10 ppm 
2.5 ppm 

16 ppm 
4 ppm 
5 ppm 
2 ppm 
1 ppm 
2 ppm 

10 ppm 
8 ppm 

SAMPLE SIZE 
WATER SOIL 

40 ml 50 g 
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183-H Basins 

Analytical data obtained for the ground water near the 183-H Basins have 
indicated the presence of metals, anions, radionuclides, and a volatile 
organic chemical. The metals that have been detected include chromium, 
sodium, iron, potassium, barium, copper, manganese, nickel, vanadium, calcium, 
and aluminum. Of the metals which have a Primary Drinking Water Standard, 
only chromium has consistently exceeded the standard, with concentrations in 
wells 199-H4-S, 100-H4-3, and 199-H4-4 being on the order of about 500 ppb, 
1000 ppb, and 600 ppb, respectively. 

Anions including chloride, nitrate, and sulfate have consistently been detected. 
Nitrate has exceeded the Primary Drinking Water Standard in wells 199-H4-3, 
199-H4-4, and 199-H3-1, with concentrations being generally about 400,000 to 
1,000,000 ppb in wells H4-3 and H4-4, and about 65,000 ppb in well H3-l. A 
cation (ammonium) has also been detected. 

The volatile organic chemical that has been detected is chlorofonn, with the 
detected concentrations being on the order of about 20 to 30 ppb. At present, 
there is no standard for this chemical. 

The analyses for gross alpha and gross beta have indicated the presence of 
radionuclides. Gross alpha has exceeded the 15 pCi/t level expressed in the 
Drinking Water Standard, and the gross beta results have in some cases been 
above the 50 pCi/1 screening level at which more investigation is needed 
before calculating dose. 

As mentioned previously, our data base for these constituents is still very 
limited. We will .provide you with more results as they become available. 



HAZARDOUS WASTE CONSTITUENTS - GROUNDWATER MONITORING -

Code_Code_Name ______ Constituent 

AOl berylam berylliam 
A02 osmium osmium 
A03 stronum strontium 
A04 zinc zinc 
A05 calcium calcium 
A06 barium barium 
A07 cadmium cadmium 
AOS chromum chromium 

AlO silver silver 
Al 1 sodium sodium 
A12 nickel nickel 
A13 copper copper 
A14 vanad,_,m vanadium 
{U5 antiony antimony 
A16 alumnum aluminum .. 
A17 mangese manganese 

0 A18 potasum potassium 
A19 iron iron 
A20 arsenic arsenic 

0 
A21 mercL1ry mercury 
A'?'? selenum selenium --
A23 thalium thallium 
A24 thi.oura thiourea 
A,..,c-

£..._J acetrea l-acetyl-2-thiourea 
A26 chlorea 1-<o-chlorophenyl) thiourea 
A,..,-4/ di •?trol diethylstilbesterol 
A28 ethyrea ethylenethiourea 
A29 naphr8a 1-naphthyl-2-thiourea 
A30 nitrrea N-nitroso-N-ethylurea 
A31 nitrmet N-nitroso-N-methylurea 
A3.2 pt-,enrea N-phenylthio~rea 
A33 endrin endrin 
A34 methlor metho:-:ychl or 
A35 to:-:aene to>:aphene 
A36 a-BHC alpha-BHC 
A37 b-BHC beta-BHC 
;'.'t38 g-BHC gamma-BHC 
A39 d-BHC delta-BHC 
A40 DOD ODD 
A41 ODE ODE 
A42 DDT DDT 
h43 heptlor heptachlor 
A44 heptide hE'ptchl or epo:: i de 
A45 kepone kepone 

,, A46 dielrin dieldrin 
A47 aldrin aldrin 
A48 chloane chlordane 
A49 •-~ j ~ i ~A Lf"IGb~ endosul fan :+: 

11 A50 magnes magnesium 
/(51 et\4o2- ~.fosulfat\ :JI: 

ii 
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A51 
A54 
A55 
A56 
A57 
A58 
A59 
A60 
A61 
A62 
A63 
A64 
A65 
A66 
A67 
A68 
A69 
A70 
A71 
A72 
A73 
A74 
A75 
A76 
A77 
A7B 
A79 
A80 
A81 
A82 
A83 
A84 
A85 
A86 
A87 
ABB 
A89 
A90 
A91 
A92 
A93 
A94 
A95 
A96 
A97 
A98 
A99 
fl(l1 
B02 
EH)3 
804 
805 
806 

leadgf 
Ar1C>16 
Ar1221 
Ar1232 
Ar1242 
Ar1248 
Ar1254 
Ar1260 
tetrane 
benzene 
dio:-:ane 
methone 
pyridin 
tolLtene 
1,1,1-t 
1,1,2-t 
tricene 
percene 
op:: yl e 
acrc,l in 
acr y ile 
bi stt-,er 
bro.-none 
mett-,bro 
carbide 
chlbenz 
chlther 
chlfor-m 
methchl 
chmtt-,et
crotona 
dibt-chl 
dibreth 
dibrmet 
dibL1ten 
dicdifm 
1,1-dic 
1,2-dic 
trandce 
dicethy 
methych 
dicpane 
dicpene 
NNdiehy 
1,1-dim 
1,2-dim 
hydrsLtl 
i odomet 
methacr 
meththi 
pent~ch 
1112-tc 
1122-tc 

lead (graphite furnace) 
Arochlor 1016 
Aroc:hlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 
tetrachloromethane 
benze~ 
dio}:ane 
methyl ethyl ketone 
pyridine 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
trichloroethylene 
perchloroethylene 
}:ylene-o,p 
acrolein 
acrylonitrile 
bisCchloromethyl> eth~r 
bromoacetone 
methyl bromide 
carbon disulfide 
chloroben.::ene 
2-chloroethyl vinyl ether 
chloroform 
methyl chloride 
chloromethyl methyl ether 
crotonaldehyde 
1,2-dibromo-3-chloropropane 
1,2-dibromoethane 
dibromomethane 
1,4-dichloro-2-butene 
dichlorodiffuoromethane 
1,1-dichloroethane 
1,2-dichloroethane 
trans-1,2-dichloroethene 
1,1-dichlo~oethylene 
methylene chloride 
1,2-dichloropropane 
1,3-dichloropropene 
N,N-diethvlhvdra.::ine 
1,1-dimethvlhvdrazine 
1,2-dimethylhvdra=ine 
hydrogen sulfide 
iodomethane 
methacr y lonitrile 
methanethiol 
pent~chloroethane 
1,1,1,2-tetrachlorethane 
1,1,2,2-tetrachlorethane 
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BOB 
B09 
BlO 
Bl 1 
B12 
B13 
B14 
B15 
B19 
B20 
B21 
822 
B23 
B24 
825 
82S 
827 
828 
829 
830 

bromorm 
trcmeol 
trcmflm 
trcpane 
123-trp 
vinyide 
m->:yle 
diethy 
acetile 
acetone 
warfrin 
acefene 
ami nay'! 
amiisox 
amitrol 
aniline 
aramite 
aur ,:\mi n 
benzcac 
benzaan 

831 bendicm 
832 benthol 
8 . .::...::, bendi ne 
834 ben::-:bfl 
835 benzjfl 
83b 
837 
B38 
839 
840 
841 
842 
843 
844 
B45 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
86(1 
861 
862 
863 
864 

pbenzqu 
benzchl 
bis2chm 
bis2che 
bis2eph 
brophen 
butbenp 
butdinp 
chaleth 
chlanil 
chlcres 
chlepox 
chlnaph 
chlphen 
chrysen 
cresols 
cychdin 
dibahac 
dibajac 
dibahan 
dibcgca 
dibaepy 
dibahpy 
dibaipy 
dibphth 
12-dben 
13-dben 
14-dben 
dichben 

bromoform 
trichloromethanethiol 
trichloromonofluoromethane 
trichloropropane 
1,2,3-trichloropropane 
vinyl chloride 
xylene-m 
diethyl arsine 
acetonitrile 
acetophenone 
warfarin 
2-acetylaminofluorene 
4-aminobyphenyl 
5-(aminomethylJ-3-isoxazolol 
amitrole 
aniline 
aramite 
auramine 
benz(c]acridine 
benz(a]anthracene 
benzene, dichloromethyl 
benz~nethoil 
benzidine 
benzo(b]fluoranthen~ 
benzo(j]fluoranthene 
p benzoquinone 
benzyl chloride 
bis (2-chloroetho:-:y) methane 
bis(2-chloroethylJ ether 
bis(2-ethylhexyl> phthalate 
4-bromophenyl phenyl ether 
butyl benzyl phthalate 
2-sec-butyl-4,6-dinitrophenol 
chloroalkyl ethers 
p-chloroanilif:e 
p-chloro-m-cresol 
1-chloro-2,3-epoxypropane 
2-chloronaphthalene 
2-chlorophenol 
chrysene 
cresols 
2-cyclohexyl-4,6-dinitrophenol 
dibenz(a,h]acridine 
dibenz(a,j]acridine 
dibenz(a,h]anthracene 
7H-dibenzo(c,g]carbazole 
dibenzo(a,e]pyrene 
diben::-:o[a,h]pyrene 
dibenzo(a,i]pyrene 
di-n-butyl phthalate 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
3,3'-dichlorobenzidine 



B65 24-dchp 
B66 26-dchp 
B67 diephth 
B68 dihysaf 
B69 dimethb 
B70 dimeamb 
B71 dimbenz 
B72 dimeylb 
872 thiona>: 
B74 dimpham 
875 dimphen 
B76 dimphth 
B77 dinbenz 
878 .dincres 
B79 dinphen 
880 24-dint 
B81 26-dint 
882 diophth 
f:83 diphami 
884 dipht-,yd 
B85 diprnit 
886 ethmine 
B87 ethmeth 
BBB fluoran 

0 889 he:{cben 
890 ·he:{cbut 
B91 he::ccyc 
892 he:-:ceth 
893 indenop 
B94 isosole 
B95 maloile 
896 melphal 
897 methapy 
898 methnyl 
B99 metazir 
C01 metchan 
CO2 metbisc 
C03 metacto 
C04 metacry 
C05 metmsul 
C06 metprop 

C07 methiou 
cos naphqui 
C09 1-napha 
C10 2-napha 
Cl 1 nitrani 
C12 nitbenz 
C13 nitphen 

•' C14 nnibuty 
C15 nnidiea 
C16 nnidiey 

11 

C17 nnidime 
C18 nnimeth 

2,4-dichloropheno! 
2,6-dichlorophenol 
diethyl phthalate 
dihydrosafrole 
3,3'-dimethoxybenzidine 
p-dimethylaminoazobenzene 
7,12-dimethylbenz(aJanthracene 
3,3'-dimethylbenzidine 
thiofanox 
alpha,alpha-dimethylphenethylamine 
2,4-dimethylphenol 
dimethyl phthalate 
dinitrobenzene 
4,6-dinitro-o-cresol and salts 
2,4-dinitrophenol 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
di-n-octyl phthalate 
di phenyl amine 
1,2-diphenylhydrazine 
di-n-propylnitrosamine 
ethyleneimine 
ethyl methanesulfonate 
fluoranthene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadi~ne 
hexachloroethane 
indeno(l,2,3-cd)pyrene 
isosafrole 
malononitrile 
melphalan 
methapyrilene 
metholonyl 
2-methylaziri~ine 
3-methylcholanthrene 
4,4'-methylenebis(2-chloroaniline) 
2-methyllactonitrile 
methyl methacrylate 
methyl methanesulfonate 
2-methyl-2-(methylthio) propionaldehyde-o
(methylcarbonyl)oxime 
methyl thiouracil 
1,4-naphthoquinone 
1-naphthylamine 
2-naphthylamine 
p-nitroaniline 
nitrobenzine 
4-nitrophenol 
N-nitrosodi-n-butylamine 
N-nitrosodiethanolamine 
N-nitrosodiethylamine 
N-nitrosodimethylamine 
N-nitrosomethylethylamine 



C19 nniLtret N-nitroso-N-methylurethane 
.C20 nniviny N-nitrosomethylvinylamine 
C21 nnimorp N-nitrosomorpholine 
c-::--:, -- nninico N-nitrosonornicotine 
C23 nnipipe N-nitrosopiperidine 
C24 nitrpyr nitrosopyrrolidine 
C25 nitrtol 5-nitro-o-toluidine 
C26 pentchb pentachlorobenzene 
C27 pentchn pentachloronitroben::ene 
C28 pentchp pentachlorophenol 
C29 phentin phenacetin 
C30 phenine phenylenediamine 
C31 phthest phthalic acid esters 
C32 picolin 2-picoline 
C33 pronide pronamide 
C34 reserpi reserpine 
C35 resorci resorcinol 
C36 safrol safrol 
C37 tetrchb 1,2,4,5-tetrachlorobenzene 

C38 tetrchp 2,3,4,6-tetrachlorophenol 
0 C40 thiuram th i ur c:1m 

C41 toludia toluenedi:c\mine 
C42 otolhyd o-toluidine hydrochloride 
C43 trichlb 1,2,4-trichiorobenzene 
C44 245-trp 2,4,5-trichlorophenol 

',., C45 246-trp 2,4,6-trichlorophenol 
C46 triphos 0,0,0-triethyl phosphorothioate 
C47 symtrin sym-trinitrobenzene 
C48 triphos tris(2,3-dibromopropyl) phosphate 
C49 benzopy benzo[a]pyrene 
C50 chlnaph chlornaphazine 
C51 bis2eth bis(2-chloroisopropyl)ether 
C52 he:-:aene hexachloropropene 
C53 hydrazi hydrazine 

n,. C54 he:-:achl he::achl orophene 
C55 naphtha naphthalene 
C56 123tri 1,2,3-trichlorobenzene 
C57 phenol phenol 
C58 135tri 1,3,5-trichlorobenzene 
C59 1234te 1,2,3,4-tetrachlorobenzene 
C60 1235te 1,2,3,5-tetrachlorobenzene 
C61 tetepyr tetraethylpyrophosphate 
C62 chllate ct-11 orobcm:: i 1 ate 
C63 carbpht carbophenothion 
C64 disulfo disulfoton 
c•C' 0-.J dimetho di m,~thoate 
C66 methpar methyl parathion 
C67 parathi parathior1 

,, C68 TOX total organic halogen 
C69 TDC totc,l organic carbon 
C70 cyanide cyanide 
C71 formaln formalin 

11 C72 nitrate nitrate 

.I 
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c73 · 
C74 
C75 
C76 
C77 
C78 
C79 
CBO 
C81 
109 
181 
112 
111 
C86 
C87 
CBS 
C89 
C90 
C91 
C92 
C93 
C94 
C95 
C96 
C97 
C98 
C99 
HOl 

H03 
H04 
H05 
H06 
H07 
HOB 
H09 
HlO 
Hll 
H12 
H13 
H14 
H15 

sulfate 
flllorid 
chlorid 
phospha 
perchlo 
sulfide 
kerosen 
ammoniu 
ethygly 
colifrm 
radium 
alpha 
beta 
dio>:in 
citrllsr 
cyanbro 
cyanchl 
paralde 
strychn 
malhydr 
nicotin 
acryide 
allylal 
chloral 
chlacet 
chlprop 
cyanogn 
dicprop 

ethcarb 
ethcyan 
etho:-: id 
ethme•th 
fluoroa 
glycidy 
isobllty 
metzine 
propyla 
propyno 
2, 4-D . 
2,4,5TF' 
2,4,5-T 
picarb 
TOS 

slllfate 
fllloride 
chloride 
phosphate 
perchlorate 
sulfide 
kerosene 
ammonium ion 
ethylene glycol 
coliform bacteria 
radium 
gross alpha 
gross beta 
dio:-:in 
citrlls red #2 
cyanogen bromide 
cyanogen chloride 
par aldehyde 
strychnine 
maleic hydri=ide 
nicotinic acid 
acryl ,1mi de 
allyl alcohol 
chloral 
chloroaceta1dehyde 
3-chloropropionitrile 
cyanogen 
dichloropropanol 

ethyl carbamate 
ethyl cyanide 
ethylene o:-: i de 
ethyl methacrylate 
fllloroacetic acid 
glycidylaldehyde 
isobutyl alcohol 
methyl hydrazine 
n-propylamine 
2-propyn-1-ol 
2,4-D 
2, 4, 5-TF' si 1 ve~: 
2,4,5-T 
oicarbona-fc..., 
fut1t I cti'7Solued sol~ds 
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ADDITIONAL COMPOUND LIST 

IOl 

I02 

IOJ 

I04 

IOS 

I06 

I07 

I08 

I09 

110 

Ill 

Il2 

IlJ 

Il4 

Il5 

Il6 

Il7 

Il8 

Il9 

I20 

I21 

I22 

I2J 

I24 

!25 

ACETONE 

HEXANE 

METHYLCYCLOPENTANE 

1,2 BENZENE DICARBOXYLIC ACID, 
BUTYL, 2 METHYLPROPYLESTER 

NITROMETHANE 

ISOPHERONE 

BUTANAL 

J-BUTEN-2-0NE 

1-BUTANOL 

2-PROPANOL 

1-H INDENE OCTAHYDRO 

ETHYLi1ETHYL CYCLOHEXANE 

CYCLOHEXANE ISOMER 

CYCLOHEXANE ISOMER 

S-METHYL-4 NONENE 

TRIMETHYL HEPTATRIENE 

1,2-0CTADIENE 

N-METHOXYMETHANAMINE 

METHYLFORMATE 

METHYLNITRATE 

TRIBUTYLPHOSPHORIC ACID 

HEXANO!C ACID 

2-BUTOXY ETHANOL 

BENZALDEHYDE 

2-(2 BUTCXYETHOXY) ETHANOL 

OR 2: ! ~, 9] 71 

ACETONE 

HEXANE 

MECYPEN 

MEBUPHT 

NITROM 

ISOPHER 

BUTANAL 

BUTENON 

aUTANOL 

PP.OPANOL 

INDOCHY 

CYCETME 

CYC!S01 

CYCIS02 

NONEi1E 

Ti1EHE?7 

OCTADIE 

MEOXAMI 

i'1EFORMT 

MEN ITR. .; 

TRIBUPH 

HEXACID 

BUTOXET 

BENZALD 

BUTC:C:: RcC~fYEo 

Mi,P. , 1 ,,.., .. , . - ~ ........ ... .. ... 
J.11: .v. <:A'flll( 



I26 

I27 

I28 

I29 

I)0 

I)l 

I32 

I)) 

I34 

I)S 

IJ7 

I)B 

I39 

I40 

I4l 

I42 

I43 

I44 

I45 

I46 

I47 

I48 

I49 

ISO 

ISl 

IS2 

r5J 

1,4 BUTANEDIOL, DINITRATE 

3,4-DICHLOROBENZOIC ACID 

TETRAHYDORFURAN 

ACENAPHTHENE 

FLUORENE 

ANTHRACENE 

PYRENE 

ETHYLBENZENE 

STYRi::NE 

l,l,3-TRIMETHYLCYCLOHEXANE 

3-ETHYLHEXANE 

l,),S,7-CYCLOOCTATETRAENE 

TRANS-1-ETHYL- ~METHYL 
CYCLOHEXANE 

1,3 DIMETHYLBENZENE (~-XYLENE) 

(l-METHYLETHYL)-BENZENE 

BROMODICHLOROMETHANE 

CHLORODIBROMOMETHANE 

PROPYL BENZENE 

l,4-DIMETHYL CYCLOOCTANE 

CYCLO HEXANE 

METHYL CYCLOHEXANE 

l-ETHYL-4-METHYL BENZENE 

)-METHYL HEPTANE 

DECAHYDRONAPHTHALENE 

2-ME~HYL OCTANE 

TR~~ETHYL SILANOL 

DICHLOROFLUOROMETHANE 

l4BDDN 

)4DC8A 

TAF 

ACENA?H 

FLRENE 

ANTHRA 

PYRENE 

ETHBENZ 

STYRENE 

T~CYCH 

)i::TnHEX 

CYCTETR 

ETMTCYC 

l)DMBEN 

MEBENZ 

BDCM 

CDBM 

PROBENZ 

l4DMCYO 

CYCLHEX 

MECYCHE 

ETMTBEN 

MEHE?T 

DECANAP 

MEOCTA 

TMS!LO 

D<:FM 

' 
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I54 PENTENAL PENTAL 

ISS 1-(l-PROPYNYL)-CYCLOHEXENE PROCYEN 

I56 2i3-DIMETHYL-2-HEXENE DIMEHEX 

I57 ETHENYL CYCLOPENTANE ETHECYC 

I58 l,3-DIMETHYLBUTYL CYCLOHEXANE DMBCYCL 

I59 2-METHYL BUTANE METSUTA 

I60 PENTANE PENTANE 

!61 2-PENTENE 2PENTEN 

I62 2-METHYL HEXANE 2ME'HEX 

I63 2,6-BIS(l,l-DIMETHYLETHYL)-4- BHT 
METHYL PHENOL 

I64 2-NITROPHENOL 2NITPH 

I65 2,4-DICHLORO-6-METHYL?HENOL 246DCMP 

. "') I66 2,4-DICHLORO-5-METHYLPHENOL 245DCi1P 

I99 UNKNOWN 

M 

OR2:[ 7 ,9'.~l p: .. .:;:: ) 



GROUND-WATER MONITORING DATA FOR THE RCRA COMPLIANCE MONITORING PROJECT 

Attached are data tables for the ground-water monitoring project involving the 
300 Area Process Trenches and the 183-H Solar Evaporation Basins. Tables for 
sampling conducted from June through October are enclosed; we are currently 
working on the tables for subsequent months (through February) and will 
send them as soon as they are completed and checked. These data tables have 
been designed to surrmarize the results above the detection limit; blank spaces 
represent values that are less than the limit. Similarly, constituents that 
were below detection in all wells in the network for a facility do not appear 
on the tables. Abbreviated codes have been used for the constituents, and we 
have enclosed a list of constituent codes so that the full names can be looked 
up if needed. Note that many of these constituents never appear on the 
tables; this list is comprehensive, and a large number of these constituents 
may relate to sampling of effluent streams rather than environmental media. 

Results to date for the two facilities are described below. 

300 Area Process Trenches 

o Analytical data collected to date for the ground water near the process trenches 
have indicated the presence of some metals, volatile organic chemicals, anions, 
radionuclides, ard coliform bacteria. The metals that are most often detected 
include barium, sodium, potassium, vanadium, and iron. On a much less frequent 
basis, other metals, including the following, have been detected: chromium, 

~n copper, zinc, arsenic, calcium, cadmium, manganese, and nickel. Most of the 
metals are in fairly low concentrations (some very close to the detection 
limit), and, of tho~e which have a Primary Drinking Water Standard, none have 
consistently exceeded it. 

The volatile organics that have been detected inciude chloroform and perchloro
ethylene, in concentrations ger.erally around 20 ppb and 15 ppb, respectively. 
Standards for these chemicals do not presently exist. 

Anions including chloride, fluoride, nitrate and sulfate have be~n frequently 
detected but (for those which have standards) the concentrations have not been 
excessive of the standard. A cation (ammonium) has also been detected. 

The presence of radionuclides is indicated by the results of the gross alpha 
and gross beta analyses. On occasion~ the gross alpha results have been above 
the 15 pCi/t level quoted in the Primary Drinking Water Standards. The gross 
beta results have generally been low, beneath the 50 pCi/1 level at which more 
investigation is needed before calculating dose. 

Coliform bacteria have also been detected in a few wells. 

As you know, we are still in the process of collecting baseline data and defining 
the normal seasonal variability of the results. We will provide you with more 
definitive information at this work progresses. 



mNSTl1UENl' 
t-4AHE UNITS 

BE'I1\ PCI/L 

WNWCT UMHO 
PH 
smJNUM PPB 

zrnc PPB 

CALCIUM PPB 

aARIUM PPB 

CAD11UM PPB 
OilOIJM PPB 

9'.)Dlll1 PPB 

a>PPm PPB 
VJ\NAWH PPB 

ALUr-truH PPB 

~ESE PPB 

IOTASUH PPB 

IRJN PPB 

ARSENIC PPB 
'lHALIUM PPB 

ClfLFORH PPB 

DETEX:TION 
LIMIT 

8.00E+OO 

3.00E+02 

5.00E+OO 

5.00E+Ol 

6.00E+OO 

2.00E+OO 
l.OOE+Ol 

l.OOE+02 

l.OOE+Ol 
5.00E+OO 

l.50E+02 

5.00E+OO 

l.OOE+02 

5.00EtOl 

5.00EtOO 
l.OOE+Ol 

l.OOE+Ol 

WJ\'IBR 
STANDMD 

5.00E+Ol 

l .OOE+03 

l.OOE+Ol 
5.00E+Ol 

(l.30E+03) 

5.00E+Ol 

* - Vl\LUE EXCEEOO PRIMARY DRINKIN'.. WATER STANIY\RD. 

l -H3-l (0) 

l.48E+Ol 
8.40E+OO 
8.42E+OO 
5.47E+02@ 
7 .40E+00@ 
4.04E+02 
3.56E+02 
3.82Et02 
l.BOE+Ol 
8.00E+OO 
6.00E+OO 
6.78E+04 
7.21E+04 
5.00E+Ol 
4.40E+Ol 
6.60E+Ol 

3.00E+Ol 
2.30E+Ol 
2.40E+Ol 
l.99E+04 
l.57E+04 
l.51E+04 
l.OOE+Ol 
4.lOE+Ol 
2.BOE+Ol 
2.90E+Ol 
9.26E+02 
2.23E+02 
2.20E+02 
3 .40E+Ol 
2.40E+Ol 
7.22E+03 
5.40E+03 
5.31E+03 
5.84E+02 
l .32E+02 
l.84E+02 
6.00E+OO 
l .BOE+Ol 
l.40E+Ol 
l.20E+Ol 
l . OOE+Ol 
l .lOE+Ol 

I - VALUE EXCEEI:6 PROIUSED PRIMARY DRINK!~ W/\TER STI\NDMD. 
\ - VALUE EXCEEI:6 ~EElU~ LEVEL FOR FUR'IHER IlNESTIGATION. 
@ - DETEX:I'ION LIMIT WAS tUl' AVAILABLE FOR WMPARISOO 

. NR - AAALYSIS tUl' REOUESTED 

E ~ ION~L T ~ R 

l - H4-6 

NR 
NR 

2.97E+02@ 
7.00E+OO@ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

l.SOE+Ol 
NR 
NR 

l.30E+Ol* 
2.60E+Ol 

NR 
NR 

l.82E+04 
NR 
NR 

1.20E+Ol 
l.BOE+Ol 

NR 
NR 

3.32E+02 
NR 
NR 

4.00E+91 
NR 

5.39E+03 
NR 
NR 

5.47E+02 
NR 
NR 

NR 
"NR 
NR 

~0)- WELL SAMPLED IN 'fflIPLICATE: OOLY VALUES >DETEX:'I'ION LIMIT ARE SHCMN 
WATER S' 'I\RD(S) IN PMEmliESES ARE PROIUSED ONLY 

1985 PJ!GE: 1 



~lJN'lHLY SU~V-lJ\1\Y O1-z H~L'l'S 
INPl.rl' FILE:UNit_U.WELLS 

. ll:;l'ECT ON IHI FO J 985 

UP GRADIENT WELLS 
CDNSTin.JENr . DEnX:TIOO WATER 

NAME UNI'IS LIMIT STANIWID l-HJ-1(0) 
---- ----------- ---------
10C PPB 1.00E+03 1.56E+03 

l.07E+03 
NITRATE PPB 5.00E+02 4.50E+04 6.00E+04* 

5.80E+04* 
ruLFATE PPB 5.00E+02 5.95E+04 

5.90Et04 
OU.ORIO PPB S.OOE+02 6.20E+03 

5.80E+03 
NMJNIU PPB S.OOE+Ol l.70E+02 

1. 75E+02 
l.60Et02 

* - VALUE EXCEEOO PRIMARY DRINKING WATER STANCWID. 
I - VALUE EXCEEOO POOR>SED PRIMARY DRINKING WATER STANCWID. 
' - VALUE EXCEEOO sau»m.(; LEVll, roR ruRTIIER INVESTIGATION. 
@ - renx:TIOO LIMIT WAS 001' AVAILI\BLE FOR OOMPJ\RIOON 

·NR - ANALYSIS tur RmuESTED 

1-H4-6 

NR 
NR . 

l.50E+04 
NR 

4.00E+04 
NR 

4.00E+03 
NR 

l.70E+02 
NR 
NR 

(0)-:· WELL N--iPLED IN 'IRIPLICATE; OOLY VALUES >DETOCTIOO LIMIT ARE. S110-IN 
W/\TER ST/ D(S) IN PJ\REN'll!ESES ARE PROrosco ONJ,Y 

DRA 
.. ~-·· ...... ~ ., . Fl. 

PJIGE: 2 



fOffl!LY &l~Y 
. Jsm, ~ E ~ION~ rn 1985 P~E: 3 

INruT FILE:UNC...D.1-lfl.J..S 
OCWN GRJ\DIENT WELLS 

<DNST.I'IUENT DETEX:TIOO WA'IBR 
NAME UNITS LIMIT STANDI\RD l-H4-3 l-H4-4 l-H4-5(+) 

---·----,-- ---·------
BETA PCI/L 8.00E+00 5.00E+0l 7.83E+02\ 2.94E+02\ 
CDNruCT UMHO 2.61E+03@ l.07E+03@ 3.02E+02@ 
PH 7.30E+00@ 7.20E+00@ 7.10E+00@ 
LOI\LPHA PCI/L 4.00E+OO l.S0E+0l l.19E+02\ 4.09E+0lt 
S'ffiONUM PPB 3.00E+02 4.58E+02 NR NR 
zrnc PPB 5.00E+00 l .20E+0l NR NR 
CALCIUM PPB 5.00E+0l 8.54E+04 NR NR 
BARIUM PPB 6.00E+00 l.00E+0J l.43E+02 9.40E+0l S.00E+0l 

NR NR 4.20E+0l 
NR NR 6.00E+0l 
NR NR 3.60E+0l 

CArNIUH PPB 2.00E+00 l.00E+0l S.00E+00 
OUUIJM PPB l.00E+0l S.00E+0l l.13E+03* 6.46E+02* l.92E+02* 

NR NR 1. 76E+02* 
NR NR l.69E+02* 
NR NR l.84E+02* 

9'.>DIUH PPB l.00E+02 3.95E+05 1.48E+05 8.80E+03 
NR NR 8.88E+03 
NR NR 9.23E+03 
NR NR l.06E+04 

NICKEL PPB l.00E+0l 7.40E+0l l.70E+0l 
OJPPER PPB l.00E+0l (l.30E+03) 8.90E+0l 2.90E+0l l.30E+0l 

NR NR 2.70E+0l 
NR NR 2.00E+0l 
NR NR l.20E+0l 

VANADJM PPB 5.00E+00 2.40E+0l l .60E+0l 2.B0E+0l 
NR NR 3. 70E+0l 
NR NR 3.20E+0l 
NR NR 3.20E+0l 

ALUfltlH PPB l.S0E+02 7.59E+02 l.97E+02 3 .34E+02 
NR NR 4.39E+02 
NR NR 3.29E+02 
NR NR 3.94E+02 

WliF.sE PPB 5.00E+00 3.00E+0l l .60E+0l ... RAf~r ..,,,:.,. .. ' .. 
roTASt.JH PPB l.00E+02 9.09E+03 6.04E+03 3.87E+03 ', .:.~ .. ' 

, .•• . 

NR NR 4.15E+03 
NR NR 4.18E+03 
NR NR 4.93E+03 

I~ PPB 5.00E+0l 8.87E+02 l.11E+03 l .65E+02 
NR NR 1.46E+03 
NR NR l.04E+02 
NR NR l.39E+02 

ARSENIC PPB S.00E+00 5.00E+0l 5.00E+00 9.00E+00 6 .00E+00 
NR NR 5.00E+00 
NR NR S.00E+00 

* - VALUE EXCEEOO PRIHI\RY DRffiKIN'.; WA'IBR STANlll\RD. 

' - VALUE EXCEEOO PROOOSED PRIMARY DRINK!~ Wl\'IBR STANQI\RO. 

' - VALUE EXCEEOO SCREENilG LEVEL FOR fUR'IliER INVESTIGATION. 
@ - OE'l'OCTIOO LIMIT WAS tu!' AVAILABLE FOR CDMPARI~ 
NR - NW.YSIS tu!' RmuESTED' 
(+l- WELT -1\MPLED rn QUI\OOPLICA'IB: OOLY VI\LUF.S >DETEX:TION LIMIT ARE SiO ~ 
WA'IBR S". RD(S) rn PARFNIHF.SF.S ARE PROOOSED ONLY 



KJN'IHLY &J~ Y Qr REb.rr.'{S rvi/JE ~ IQtt IM ro11 .mJ 19es 
INRJT FILE: UNC_D.WEILS 

· tOlN GRADIENI' WELLS 
CI:NSTI 1U ENI' ~ION WATER 

NAME UNITS LIMIT STJ\NmRD l - H4-3 
-------- ---------

'IHALIUM PPB l .00E+0l 2.l0E+0l 
LEAI:GF PPB 5.00E+00 2.00E+0l 5.l0E+00 
OiLfU™ PPB l.00E+0l 2.IOE+0l 
'lOC PPB l .00E+03 l .56E+03 
NI'ffiATE PPB 5.00E+02 4.50E+04 l.35E+06* 

NR 
NR 
NR 

SULFATE PPB 5.00E+02 l.45E+05 
NR 
NR 
NR 

FLUORID PPB 5.00E+02 l.40E+03 l.30E+03 
ull.ORID PPB 5.00E+02 6.00E+03 

NR 
NR 
NR 

NMJNIU PPB 5.00E+0l 2.20E+02 
NR 
NR 
NR 

* "". VALUE EXCEEOO PRIMARY DRINKOO WATER S'I1\NCY\RD • 
. I - VALUE EXCEEDS PROroSED PRIMARY DRINKOO WATER S'I1\Nt\l\RD. 
\ - VALUE EXCEEDS Srn.EENIN:; LEVEL FUR FUR'IHER INVESTIGATION . 
@ - DETEX:TION LIMIT WAS WI' AVAILABLE FOR CDMPARISON 
NR - NU\LYSIS WI' RBJUESTED 

l - H4-4 

NR 

. NR 
l.30E+06* 

NR 
NR 
NR 

7 .00E+04 
NR 
NR 
NR 

S.00E+02 
4 .001:":+03 

NR 
NR 
NR 

1. 70E+02 
NR 
NR 
NR 

( +l - WEI,• ~I\MPLED IN OUADRJPLICATE; ONLY VALUES >DETEX:TION LIMIT ARE 91r 
WATER S. RD(S) IN PARFNIHESES ARE PROroSED ONLY 

l-H4- 5(+) 

NR 

NR 
1. S0E'f'04 
l.50E+04 
l.58E+04 
l.45E+04 
3.00E+04 
3.10E+04 
2.90E+04 
2.90E+04 

2 . 70E+03 
2.80E+03 
2.60E+03 
3.00E+03 
l.80E+02 
l . 70E+02 
l.90E+02 
l.80E+02 

PAGE: 4 
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, 3 I ;- . "~ 0 . 
~LY SUr+t/\RY OF RESUL'IS N10VE DETEX:TION LIMIT FOR JUN 1985 · 
INEUI' FILE:WHC_U.WELLS 

UP GAADIE:NT WELLS 
CDNSI'I 'IU ENI' 

NAME UNI'IS 

BETA PCI/L 
CDNUJCT U/110 
I'll 
ZINC PPB 
CALCIUM PPB 
B/\RlUM PPB 
OODIUM PPB 
OJPPER PPB 
VJ\NAIJJM PPB 
ALUt-NJM PPB 
roTASUM PPB 
UON PPB 

RSENIC PPB 
ffiALIUM PPB 
LF.AIX;F PPB 
NI'IBATE PPB 
SULFATE PPB 
CliWRID PPB 
AMl-ONIU PPB 

DETECTION 
LIMIT 

8.00E+OO 

5.00E+OO 
5 .OOE+Ol 
6 .OOE+OO 
l.OOE+02 
l . OOE+Ol 
5.00EtOO 
l.50E+02 
l .OOE+02 
5.00E+Ol 
5.00E+OO 
l.OOE+Ol 
5.00E+OO 
5.00E+02 
5.00E+02 
5.00E+02 
5.00E+Ol 

WA'IBR 
SI'ANDMD 

5.00E+Ol 

l . OOE+03 

(l . 30E+03) 

5.00E+Ol 

2.00E+Ol 
4.50E+04 

· * - VALUE EXCEEDS PRIMARY DRINK!~ W/\TER SI'ANDI\RD. 

3-8-2 

8.27E+OO 
3.24E+02~ 
7.40E+OO~ 

NR 
NR 

4.20E+Ol 
l.73E+04 

2.30E+Ol 
l.54E+02 
5.24E+03 
5.57E+02 
7.00E+OO 

NR 
l .40E+Ol 
l.60E+04 
2.50E+04 
8.00E+03 
l.40E+02 

i - VALUE EXCEEC6 PIORJSED PRIMARY DRINK!~ WJ\'IBR SI'/\NDI\RD. 
\ - VALUE EXCEEDS srnEEN~ LE.VEI, FOR FURnlER INVESI'IGJ\TION . 
@ - DETOCTION LIMIT WAS tur AVAILABLE FOR OJMP/\RISOO 
NR - AN/\J vc;rs 00T RfCK.IES'l'ED 
VM - VAI 'ISSI~ OOE 'IO PROBLEMS IN AN/\LYSIS OR CX)l,LOCTION 
WATER Sl. . . \RD(S) IN P/\Rf.NIHESES ARE PRORJSED ONLY 

6- S19- El3 

8 .OlE+OO 
VM 

7.90E+OO@ 
2.30E+Ol 
4. 56E+04 
5.00E+Ol 
2. 28E+04 
l .80E+Ol 
3.60E+Ol 
4.82E+02 
7 .39E+03 
6. 40E+02 
6.00E+OO 
l.OOE+Ol 

l.65E+04 
4.40E+04 
l.26E+04 
l .30E+02 

PJ\GE: 5 



l ') ' ) I 
t-ON'IllLY &Jn-11\RY d TS N'£NE ~ ON t IMI FU JUtl 1985 
INruT FILE:WHC_D.WEI..LS 

l.OJN GR/VJEN'l' WEI..LS 
~STl'IUENT 

NAME UNITS 

BETA 

<DNilJCT 
PH 
LOALPHA 

ZINC 
CALCIUM 
1ARIUM 

~IUH 
OODIUM 

CDPPER 

.OTASUM 

I~ 

ARSENIC 

PCI/L 

Ulff) 

PCI/L 

PPB 
PPB 
PPB 

PPB 
PPB 

PPB 

PPB 

PPB 

PPB 

PPB 

PPB 

DETECTION 
LIMIT 

8.00E+00 

4.00E+00 

5.00E+00 
5.00E+0l 
6,00E+00 

2.00E+00 
l.00E+02 

l.00E+0l 

5.00E+00 

l.50E+02 

l.00E+02 

5.00E+0l 

5.00E+00 

WA'IBR 
STAND\RD 

5.00E+0l 

l.50E+0l 

l .00E+03 

l.00E+0l 

(l.30E+03) 

5.00E+0l 

. * - VALUE EXCEEOO PRIH/\RY DRINKI~ WJ\'l'ER STI\NIY\RD. 

3-1-1(+) 

9. 56E+00 
9.31E+00 
8.56E+00 
l.07E+0l 
2.05E+02@ 
7.00E+00@ 
2.26E+0l\ 
l.B0E+0l\ 
2.22E+0l\ 
l.SlE+0l\ 

NR 
NR 

4.20E+0l 
3.20E+0l 
3.40E+0l 
4.40E+0l 
3.00E+00 
l.34E+04 
l.34E+04 
l .30E+04 
l.36E+04 
2.00E+0l 
2.l0E+0l 
2.l0E+0l 
2.l0E+0l 
1. 90E+0l 
l.70E+0l 
2.l0E+0l 
2.60E+0l 
2. 46E+02 
l. 79E+02 
2.19E+02 
3.17E+02 
2.91E+03 
2. 76E+03 
2. 84E+03 
3.34E+03 
3.53E+02 
l.61E+02 
9.70E+0l 
2. 75E+02 
8.00E+00 
1. 70E+0l 
7 .00E-t00 
8.30E+00 

f - \11\LUE EXCEEC6 PROOOSED PRIMARY DRINK~ WJ\TER STI\NlWU>. 
i - VALUE EXCEEC6 SCREEN!~ LE.Vll. FUR FUR'IHER lNVF.sTIG/\TION. 
@ - DETECTION LIMIT WAS 00T AVAILABLE FUR CD!PARISON 
t?R - ANM,Vl'iIS tUl' Rml)F.sTED 

3-1-2(+) 

9. 47E+00 
l.17E-t01 
l.12E+0l 

2.34E+02@ 
6.S0E+00@ 
l. 71E+0l\ 
l.67E+0l\ 
l .37E+0l 
l.49E+0l 

NR 
NR 

3.00E+0l 
7.19E+02 
4.60E+0l 
l.S0E+0l 

l.33E+04 
l.32E+04 
1. 55E+04 
l.43E+04 
l.30E+0l 
l.00E+0l 
l.70E+0l 

2.90E+0l 
3.00E+0l 
l .40E+0l 
1. 40E+0l 
3 .26E+02 
2.92E+02 
2.14E+02 

3.78E+03 
3.79E+03 
3.77E+03 
3 • .51E+03 
l .26E+02 
l.66E+02 
1. 73E+02 
3.06E+U2 

(+)- WEI ·MPLED IN QUJ\DRUPLICATE; ONLY VALUF.s >DETEX:TION LIMIT ARE SP 
WATER S'l. .vill(S) IN PMElffllF.SFS ARE PROOOSED ONLY 

3-1-3 

2.89E+0l 
NR 
NR 
NR 

2.34E+02@ 
7.30E+00@ 
3.43E+0l\ 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

2.15E+04 
NR 
NR 
NR 

2.B0E+0l 
NR 
NR 
NR 

NR 
NH 
NR 

NR 
NR 
NR 

3.28E+03 
NR 
NR 
NR 

9,l0E+0l 
NR 
NR 
NR 

NR 
NR 
NR 

3-1-4 

8. 76E+00 
NR 
NR 
NR 

l.77E+02@ 
6.73E+00@ 
1'.12E+0l 

NR 
NR 
NR 
NR 
NR 

2.00E+0l 
NR 
NR 
NR 

7.87E+03 
NR 
NR 
NR 

2,.30E+0l 
NR 
NR 
NR 

9.00E+00 
NR 
NR 
NR 

NR 
NR 
NR 

2.23E+03 
NR 
NR 
NR 

4.03E+02 
NR 
NR 
NR 

5.00E+00 
NR 
NR 
NR 

3-1-5 

l.17E+0l 
NR 
NR 
NR 

2.09E+02@ 
6.60E+00@ 
7. 73E+00 

NR 
NR 
NR 

8.00E+00 
2.14E+04 
7.00E+00 

NR 
NR 
NR 

l.44E+04 
NR 
NR 
NR 

4.30E+0l 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 

3.21E+03 
NR 
NR 
NR 

4.31E+02 
NR 
NR 
NR 

NR 
NR 
NR 

DRA
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3-H 

NR 
NR 
NR 

l.69E+02@ 
6.59E+00@ 
l.40E+0l 

NR 
NR 
NR 
NR 
NR 

3,50E+0l 
NR 
NR 
NR 

8.26E+03 
NR 
NR 
NR 

2,50E+0l 
NR 
NR 
NR 

l.40E+0l 
NR 
NR 
NR 

NR 
NR 
NR 

2.61E+03 
NR 
NR 
NR 

7,58E+02 
NR 
NR 
NR 

9,00E+00 
NR 
NR 
NR 



, 
f'ON'IHLY SU~ Y 0 Rcln,~ .. ~ ON ~IM FO JU?f.1995 
INruT FILE:WllC_D.WELLS 

tOlN GRADIENT WELLS 
~STI'IUENT DE'IK"l'ION WA'IBR 

WW: UNI'IS LIMIT STANDI\RD 3-1-1 ( +) 
--- -------- --·-----
LF.AIX;F PPB 5.00E+00 2.00E+0l 
OlLFO~ PPB l . 00E+0l 3 .00E+Cl 

3.00E+0l 
2.B0E+0l 
2.60E+0l 

ME'IlfYOl PPB l.OOE+Ol l.30E+01$ 
TETCENE PPB l .00E+0l 

'IDC PPB l.OOE+03 NR 
NITRATE PPB 5.00E+02 4 .50E+04 2.20E+04 

2.25E+04 
2.25E+04 
2.30E+04 

&JLFATE PPB 5.00E+02 l.70E+04 
l .80E+04 
l.80E+04 
l.85E+04 

fUJORID PPB 5.00E+02 l.40E+03 
OIIOOIO Pl'll S .00F.• 02 8.001':t0) 

8.10E+03 
8.50E+03 
8.50E+03 

&JLFIDE PPB l.00E+03 
Al'H)NIU PPB 5.00E+0l l .25E+02 

l.80E+02 
l .10E+02 
l.75E+02 

* - VALUE EXCEEt:6 PRIMARY DRINKIN:; Wl\'IBR STANDI\RD. 
I - VALUE EXCEEt:6 POOPOSED PRIMARY DRINKIN; Wl\1ER S'rnNCWID. 
\ - VALUE EXCEEt:6 SCRErnOO LEVEL roR fUR'lllER INVESTIG/\11ON. 
~ - D~ION LIMIT WI\S tUl' AVAILABLE FOR a)MP/\RISCN 
$ - VAl W BE AFFEO'ED BY PUMP CDl'1l'AMINATION 
NR - ANA... .3 tor Rf)J(JESTED 

3-1-2(+) 

l.S0E+0l 
l.S0E+0l 
l.S0E+0l 
1. 70E+0l 
l.70E+02$ 
l .30E+0l 
l.20E+0l 

NR 
2.20E+04 
3.80E+04 
2.00E+04 
2.lOE+04 
2.40E+04 
2.35E+04 
2.35E+04 
2.30E+04 

8.S0E•03 
9.00E+03 
8.50E+03 
8.60E+02 
3 .00E+03 
1.40E+02 
l.50E+02 
l.50E+02 
l.10E+02 

(+)-~ SAMPLED IN C(J/\DRUPLICATE; Cffi,Y V/\1,(Jf..S ) [)f.Tf.CTJON T.TMIT l\n F. ~ 1rMN 

3-1-3 3-1_-4 3-1-5 

4.BOE+Ol* 
4.20E+0l 3.00E+0l 2.S0E+0l 

NR NR NR 
NR NR NR 
NR NR NR 

NR NR l.25E+03 
2.04E+04 l.80E+04 . 1. 75E+04 

NR NR NR 
NR NR · NR 
NR NR NR 

l.84E+04 1. 70E+04 l.95E+04 
NR NR NR 
NR NR NR 
NR NR NR 

5.00E+02 5.20E+02 
l.49t::+04 8.00E+03 8.00E+03 

NR NR NR 
NR NR NR 
NR NR NR 

l.75E+02 1. 75E+02 2.40E+02 
NR NR NR 
NR NR NR 
NR NR NR 

DRAFT 
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3-1-6 

3.B0E+0l 
NR 
NR 
NR 

l.80E+01$ 

NR 
l.80E+04 

NR 
NR 
NR 

l.70E+04 
NR 
NR 
NR 

5.00E+02 
7.00E+03 

NR 
NR 
NR 

l.70E+02 
NR 
NR 
NR 



----- - - - - -

f,ON'IHLY SU~Y 0~ R 

, ,,. 
:) CTION L1:MI ro JUN 

. 
985 8 P/\GE: 

INRJT FILE:WHC_D,WELLS 
IXWN GRADIENT WELLS -------·--

OONSTI1UENT DE'm:TION WATER 
·tWlE UNI'IS LIMIT STANIY\RD 3-2-1 3-3-7 J-3-10(+) 3-4-1 3-4-7(+) 6-S30El5A 

-------- ---·---
BETA PCI/L 8.00E+OO 5.00E+Ol l.52E+Ol l.08E+Ol l.84E+Ol l.31E+Ol 3.02E+Ol 6.80E+Oll 

NR NR l.65E+Ol NR 2.56E+Ol NR 
NR NR 2.0SE+Ol NR 2.84E+Ol NR 
NR NR l .97E+Ol NR 2.62E+Ol NR 

CDNIIJCT UMHO 2.54E+02@ 3.47E+02@ 2.51E+02@ 3.26E+02@ 3.31E+02@ S.48E+02@ 
PH 6.30E+00@ 7.20E+00@ 6.70E+OO@ 7.30E+Oo@ · 7.30Et00@ 7.SOE+OO@ 
LOALPHA PCI/L 4.00E+OO l.SOE+Ol l.74E+Oll 8.17E+OO l.61E+Ol\ l.81E+Oll 

NR NR 6. 74E+OO NR 1. 99E+Oll NR 
NR NR l.91E+Oll NR 2.36E+Oll NR 
NR NR 8.37E+00 NR l.07E+Ol NR 

BARIUM PPB 6.00E+OO l.OOE+03 6.80E+Ol 5.00E+Ol 2.12E+02 
:JUOUM PPB l .OOE+Ol 5.00E+Ol l .OOE+Ol 2.80E+Ol 
S)[)IUH PPB l.OOE+02 l .SOE+04 2.40E+04 l .37E+04 l.94E+04 2.13E+04 l.87E+04 

NR NR l.31E+04 ·NR 2.29E+04 NR 
NR NR l.45E+04 NR 2.15E+04 NR 
NR NR l.33E+04 NR 1.B4E+04 NR 

CDPPER PPB l.OOE+Ol (l .30E+03) l.60E+Ol l.lOE+Ol 
VANAWH PPB 5.00E+OO l.OOE+Ol 3.40E+Ol l.80E+Ol 
ALUPft!H PPB l.SOE+02 l .59E+02 5.64E+02 4.95E+02 2.70E+02 2.96E+02 3.95E+02 

NR NR 3.44E+02 NR 3.47E+02 NR 
NR NR l.68E+02 NR 3.37E+02 NR 
NR NR 2.06E+02 NR l.88E+02 NR 

fW¥:.ESE PPB 5.00E+OO 3.90E+Ol 
EOTASUH PPB l.OOE+02 3',67E+03 6.82E+03 4.53E+03 5.60E+03 5. 73E+03 8,21E+03 

NR NR 4.40E+03 NR 6.31E+03 NR 
NR NR 4.37E+03 NR S.B8E+03 NR 
NR NR 4.34E+03 NR 5.12E+03 NR 

IRJN PPB 5.00E+Ol 4.93E+03 2.90E+02 3.21E+02 6,41E+02 l.54E+02 2.18E+02 
NR NR 3'.0BE+02 NR 6.60E+Ol NR 
NR NR 5.13E+02 NR NR 
NR NR 2.50E+02 NR NR 

~ENIC PPB 5.00E+OO 5.00E+Ol 5.00E+OO 2.30E+Ol 
...F.Ax;x;F PPB 5,00E+OO 2.00E+Ol 3.40E+Ol* 6,80E+OO 

NR NR 2. 70E+Ol* NR NR NR 
NR NR 4.00E+Ol* NR NR NR 

1,1,l-T PPB l.OOE+Ol (2.00E+02) 4.40E+01$ 
TRICENE PPB l.OOE+Ol (5.00E+OO) l.20E+Oll 
PERCENE PPB l ,OOE+Ol 3.00E+Ol 
Ofl.FORM PPB l.OOE+Ol l 1.30E+Ol 
CYANIDE PPB l .OOE+Ol l.40E+Ol 
NITRATE PPB 5.00E+02 4.50E+04 2.30E+04 l.30E+04 2.25E+04 l.25E+04 2.02E+04 l .52E+04 

NR NR 2.10E+04 NR 2.00E+04 NR 
NR NR 2.28E+04 NR l.8BE+04 NR 
NR NR 2.31E+04 NR 2.07E+04 NR 

* - VALUE EXCEEI:6 PRIMARY OOINK~ WATER STJ\NDMO. 

DRAFT • - VALUE EXCEEOO ProOOSEO PRIHI\RY DRINKI~ WI\TER STJ\NIY\RD • 

' - VALUE EXCEEI:6 SCREElHNi LEVEL FOR FUR'IHER INVF.sTIGATION. 
@ - DE'IU'TION LIMIT WAS tOT AVAILABLE FOR cntPARISOO 
$ . - VALUE HAY BE AfFF.X:TED BY ruHP CDNTAHINATION 
NR - ANALYSIS tOT Rf)Jl)ESTED 
f+I- WFU, ~/l~Pf .F'n ™ Nl/lnPffPI' Trl\W• fY,Jr .V \T/lf IIPC: , ~Tn~, r T,..T,,. 11nr. c-,,,..._,,,, 



----

MJN'IHL Y SU""11\R i OF~ I. 
, !cl ; 
) ,T ON li :f1I 

INR.JT FILE:WHC...D.WaLS 
COJN GRADIENT WaLS 

CDNSI'I'IUENI' DE'I'Ex:."l'ION WA'IBR 
NAME UNITS LIMIT STANDMD 3-2-1 3-3-7 3-3-10(+) 3-4-1 3-4-7(+) 

SULFATE Pm 5.00E+02 1. 70E+04 3 .60E+04 
NR NR 
NR NR 
NR NR 

Oil.ORIO Pm 5.00E+02 2.60E+04 l,20E+04 
NR NR 
NR NR 
NR NR 

~IU Pm 5.00E+Ol l.60E+02 l.75E+02 
NR NR 
NR NR 
NR NR 

WfLLS 3~1 AND 3-'l'-2 WERE tUl' DRILLED IN TIME roR JUNE SAMPLOO 

• - VALUE EXCEEI:S PRIMARY OOINl<OO WATER STANDARD. 
I - VALUE EXCEfllj POOOOSED PRIMARY OOINl<OO WATER STANDMD. 
I . - VALUE EXCEElli sau:ENOO LEVEL· roR flJR'IHER INVESTIGATION. 
@ - DETEX:TIOO LIMIT WAS tUl' AVAILABLE roR <DU>ARISOO 
NR - ANALYS.1S tOr ~ESl'm 
,~,- w,:'I' , . C:IIMPf ~n IN n,AnPrn'f .TrA'l'F! rwr.v VAT.IIF.~ ')~lflN f .TMT'l' .aPF. SJl(t,TN 

l .82E+04 3.23E+04 2. 71E+04 
l . 83E+04 NR 2,81E+04 
l.95E+04 NR 2.78E+04 
l.94E+04 NR 3.45E+04 
l.28E+04 l.19E+04 l.38E+04 
l.19E+04 NR l.40E+04 
l.44E+04 NR l.37E+04 
l.42E+04 NR l.36E+04 
2.00E+02 2.40E+02 2.10E+02 
2.30E+02 NR l.70E+02 
2,50E+02 NR l,80E+02 
2.10E+02 NR l.80E+02 

DRAFT 

PAGE: 9 
·-- --·- --- - --

6-S30El5A 

l.80E+04 
NR 
NR 
NR 

4.70E+03 
NR 
NR 
NR 

2.05E+02 
NR 
NR 
NR 



foON'IHLY SU!f-lAR o '"? TS 1 !NEUT FILE:UNC_U.WELLS 
UP GRADIENT WELLS 

~'It.JENI' DE'IKTION WATER 
NME UNITS LIMIT STANIY\RD l-H3-l(0) l-H4-6 

----
CDLU'RM MPN 3.00E+00 >DL 4.00E+00* 
Bf.TA PCI/L 8.00E+00 5.00E+0l 8.89E+00 

4.12E+021 NR 
l.16E+0l NR 

CDNilJCT UMHO 5.61E+02@ 2.93E+02@ 
PH 7.70E+00@ 6. 70E+00@ 
U:W.PHA PCI/L 4.00E+00 l.S0E+0l 8.54E+00 

5.63E+00 NR 
6.57E+00 NR 

ZINC PFB 5.00E+00 l.33E+02 NR 
3.00E+0l NR 
2.70E+0l NR 

:.ALCIUH PFB 5.00E+0l 7.40E+04 NR 
7 .50E+04 NR 
7.47E+04 NR 

BARIUM PFB 6.00E+00 l.00E+03 l.75E+02 
5.20E+0l NR 
5.30E+0l NR 

CAD1IUH PFB 2.00E+00 l.00E+0l 2 .l0E+00 
ClUOtUM PFB l.00E+0l 5.00E+0l 3.l0E+0l 2.60E+0l 

5.l0E+0l* NR 
3.00E+0l NR 

OODIUH PFB l.00E+02 2.20E+04 l.80E+04 
l.95E+04 NR 
1~82E+04 NR 

CDPPER PFB l.00E+ol (l.30E+03) l.S0E+0l 
VANAllJH PFB 5.00E+00 2.00E+0l 

2.00E+0l NR 
2.00E+0l NR 

ALUHNUM PFB l.50E+o2 2.08E+02 2.25E+02 
5.60E+02 NR 

MAN:;ESE PFB 5.00E+00 8.S0E+00 4.20E+0l 
2.l0E+0l NR 

.urASlJM PA3 l.00E+o2 7.50E+03 5.58E+03 
6.98E+03 NR 
6.54E+03 NR 

I~ PFB 5.00E+0l 3.86E+02 3.99E+02 
2.35E+02 NR 
l.58E+02 NR 

MERClJRY PFB l.00E-01 2 .00E+00 5~20E+00* 
4.30E+00* NR 

an.FORM PFB l.00E+0l l.00E+0l 
l.40E+0l 

* - VALUE EXCl:EOO PRIMARY DRINKI"OO WATER STANDAAD. 
·1 - VALUE EXCEEDS PIOl:OSED PRIMARY DRINKI"OO WATER STANDARD. 
I - VALUE EXCEEOO SCRWUllJ LE.VEX, FOR flJR'IHER INVESTIGATION. 
@ - OE:l'ECTION LIMIT WAS Wl' AVAILABLE FOR cntPARI~ 
NR - ANALYSIS tCtr REOlJFSI'ED 
(0)- WELL SIIHFLED J.N 'J1UPLICATE1 Ot-LY VALUES >DETEX:TION LIMIT ARE SIKl'lN 
WATER STANDMD(S) IN PARm'll-lESES ARE PIOl:OSED OOLY 

.:'I'~ 1t!MI 985 PAGE: 1 



f-OmHLY SU~ OF 
') 

, 
_;crQ)N LiM1T0ro7 JUL TS N3CNC 

INPUT FILE:UNC_U.WELLS 
UP GRADIEN'l' WfLLS 

~l'IUEN'l' DE'IK'TIOO WATER 
NAME UNITS LIMIT STANDI\RD l-HJ-1(0) 

------
roe PPB l.00E+03 l.33E+03 

l.44E+03 
l.60E+03 

NI'mATE PPB 5.00E+02 4.50E+04 7.91E+04* 
6.83E+04* 
6.75E+04* 

&JLFATE PPB 5.00E+02 7 .80E+04 
6. 73E+04 
6.71E+04 

fUDRID PPB 5.00E+02 l.40E+03 5.50E+02 
l.08E+03 
6.30E+02 

::lll.ORID PPB 5.00E+02 9,20E+03 
9.60E+03 
8,20E+03 

NH)NIU PPB 5.00E+0l 2.30E+02 
l.75E+02 
l.80E+02 

* - VALUE EXCEEOO PRIMARY OOINKIRi WATER STANDI\RD, 
I - VALUE EXCEEDS m:>EOSED PRIMARY DRINKIOO WATER SI'ANDI\RD. 
\ - VALUE EXCEEOO SCREENIOO LEVEL FOR flJR'IHER INVESTIGATION. 
@ ._ DETEO'IOO LIMIT WAS IDT AVAII.J\BLE FOR ClJMPARI~ 
NR - A?W.YSIS t:Or Rm(JFSI'ED 

l-H4-6 

NR 
NR 

2.01E+04 
NR 
NR 

4.50E+04 
NR 
NR 

7.30E+02 
NR 
NR 

5.40E+03 
NR 
NR 

2.70E+02 
NR 
NR 

(Ol- WFT.f . C:IIMPT Pn ,t-J •r~TPf Tr/1-n:'• NJr .V 111\r PJ"C: ' fW'l'f'f"l'fffl I Hn'I' ~l"'r r ·rrr, ,., 

- ---- ------ -----

985 PAGE: 2 

DRAFT 



K>mHLY SUMMAR~ O; ·R 
. 

(fMITOFOR JUL { 985 
) 

TS .:TI PJ'\GE: 3 
INPUT FILE:UNC:..D.WELLS 

ro-JN GRJ\Dl~T WELLS "'--·-- -----

CDNSl'l'IUENI' DE'IfX:TION WA'IBR 
NN-IE UNITS LIMIT STANDARD l-H4-3 l-H4-4 l-H4-5(+) 

CI.'LHRM MPN 3.00E+00 ~OL 2.30E+0l* 2.30E+0l* 
BETA FCI/L 8.00E+00 5.00E+0l l.02E+0l 3.40E+02% 2.22E+0l 

NR NR 8.84E+00 
CDNWCT UMHO l.50E+03@ l.25E+03@ 3.46E+02@ 
FH 7.90E+00@ 7.70E+00@ 7.S0E+00@ 
UlALPHA FCI/L 4.00E+00 l.S0E+0l l.96E+02% l.46E+02% 2.66E+0l% 
ZINC PPB 5.00E+00 2.00E+0l NR NR 
CALCIUM PPB 5.00E+0l 2.94E+04 NR NR 
BARIUM PPB 6.00E+00 l.00E+03 4 .90E+0l 
OII01UM PPB l.00E+0l 5.00E+0l l.03E+03* 7.29E+02* 4.47E+02* 

NR NR 4.51E+02* 
NR NR 4.82E+02* 
NR NR 5.08E+02* 

..OOIUM PPB l.O0E+02 2.67E+05 l.69E+05 9.00E+03 
NR NR 8.89E+03 
NR NR 9.44E+03 
NR NR 9.86E+03 

NICKEL PPB l.00E+0l 3.20E+0l 
CDPPER PPB l.00E+0l (l.30E+03) 4.30E+0l 
VNWXJH PIB 5.00E+00 l.40E+0l 
ALU!ttJH PPB l.50E+02 2.37E+02 3.04E+02 l.82E+02 

NR NR l .86E+02 
NR NR 2.52E+02 
NR NR 5.31E+02 

~F.sE PPB 5.00E+00 8.S0E+00 l.S0E+0l 
K1I'A5UM PPB l.00E+02 6.35E+03 6.93E+03 5.74E+03 
IRlN PPB 5.00E+0l 3.77E+02 8.91E+02 9.l0E+0l 

NR NR l .96E+02 
NR NR 2.56E+02 
NR NR 5.99E+02 

ARSENIC PPB 5.00E+00 5.00E+0l 6.30E+00 
MEROJRY PPB l.00E-01 2.00E+00 4.90E+00* 7.40E+00* 
~ELENJM PPB 5.00E+00 l.00E+0l l.S0E+0l* 

NR NR l.00E+0l 
eERCmE PPB l.00E+0l l.00E+0l 
'lOC PPB l.00E+0J 2.49E+03 2.97E+03 l.12E+03 

NR NR l.07E+03 
NR NR l.30E+03 

NI'mA'IB PPB S.00E+02 4.50E+04 6.21E+05* 5.l0E+0S* 2.30E+04 
' NR NR 2.25E+04 

NR NR 2.51E+04 
NR NR 2.45E+04 

• - VALUE EXCEEDS PRIMARY DRINKIN; WA'IER STANDARD • DRAF~~ • - VALUE EXCEEOO PR'.)OOSED PRIMARY DRINKIN; WA'IER STANDARD • ! ' • i 
"\ ~ VALUE EXCEEDS SCREfNJN; LE.VEL FOR fUR'lHER INVESTIGATION. • • , :' . . ·• I ~ 

' - DETECTION LIMIT WAS Wl' AVAILI\BLE FOR CDU>ARI~ 
,. ' 

NR - ANALYSIS 001' RfJJUESTED 
.(+)- WELL SAMPLED IN QUADII.JPLICA'll:; ONLY VALUES >DETECTION LIMIT ARE SIIG-lN 
~'lER Sl7,N[WU)(S) IN PARfNJHESES ARE m:>rosm OOLY 

- -------



tOrIHLY ru~i or ) 
TSABOV'E • .:Tl 

INPUT FILE:UNC_D.WELLS 
ro'1N GRADIENT WELLS 

CDNSTI1UEM' DETEx::TIOO WATER 
NAME UNITS LIMIT STAND!\RD l-H4-3 

SULFATE PPB 5.00E+02 8.99E+04 
NR 
NR 
NR 

fUX)RID PPB 5.00E+02 l.40E+03 5.00E+02 
NR 
NR 
NR 

OllDRID PPB 5,00E+02 7.lOE+03 
NR 
NR 
NR 

~IU PPB 5.00E+Ol 2,40E+02 
NR 
NR 
NR 

· * - Vl\LUE EXCEEI:6 PRIMARY tlUNKm:i WATER STANDARD. 
' - VALUE EXCEEI:6 prorosm PRIMARY OOINKm:i WA'IBR STANDARD. 
' - VALUE EXCEEn; ~00 LEVEL FOR FUR'llfER INVESTIGATION. 
f - DETfX:TIOO LIMIT WAS NJl' AVAILABLE fOR <DU'ARIOON 
•m _ "''"' vc-Te .r,rt "~'~ 

l-H4-4 

8.41E+04 
NR 
NR 
NR 

7.00E+02 
NR 
NR 
NR 

5.30E+03 
NH 
NR 
NR 

2.JOE+,02 
NR 
NR 
NR 

) 
LIMI R JUL 985 PJ\£iE: 4 

-- --· ·· 

l-H4-5(+) 

3 . 97E+04 
3.97E+04 
4.40E+04 
4.26E+04 
B.10E+02 
7.80E+02 
7.60E+02 
7 .40E+02 
4.10E+03 
4.lOE+03 
4.50E+03 
5.50E+03 
2.20E+02 
2,40E+02 
2.50E+02 
2,10E+02 

DRAFT 



) ~l I I 
MJN'IHLY SU"'1ARY OF RFSJLTS M<.NE Df. _ 
INPUT FILE:WHC_U.WELLS 

UP GRADIENT WELLS 
~I'IUENI' DE'IfX:TION WA'IBR 

Nf,HE UNITS LI.HIT STANDI\RD 3-8-2 

CXLitRM MPN 3.00E+OO >DL l.50E+02* 
BETA PCI/L 8.00E+OO 5.00E+Ol l.23E+Ol 
COUJCT UMHO 3.38E+02@ 
PH 7.40E+00@ 
LOALPHA PCI/L 4.00E+OO l.SOE+Ol 
zmc PPB 5,00E+OO NR 
<:.Al£1UM PPB 5.00E+Ol NR 
OODIUM PPB l.OOE+02 l.97E+04 
ALUfHJM PPB l.50E+02 2.88E+02 
roTASUM PPB l.OOE+02 6.55E+03 
I~ PPB 5.00E+Ol 1. 77E+02 
~CI.ENJM PPB 5.00E+OO l,OOE+Ol l,20E+Ol* 

.::NX.F PPB 5.00E+OO 2.00E+Ol 5.90E+OO 
NI'mATE PPB 5.00E+02 4.50E+04 2.16E+04 
&JI.FATE PPB 5.00E+02 3.12E+04 
Oll.ORID PPB 5.00E+02 9.30E+03 
~IU PPB 5.00E+Ol l.70E+02 

* - VALUE EXCEEDS PRIMARY DRINKIN:; WA'IBR STANDI\RD. 
I - VALUE EXCEEDS ProPOSED PRIMARY OOINKite WA'IBR STANDI\RD. 
I - VALUE EXCEEDS OCREENIN:; LE.Vil, FOR ruR'JHER INVESTIGATION. 
@ . - DETEX:TION LIMIT WAS 001' AVAILABLE FOR ax-tPARI9JH 
HR - ANALYSIS WT RfXl(JESTED 
WA'IER STANDI\RD(S) IN PARENIHESES ARE ProPOSED ONLY 

6-S19-El3 

3.68E+02@ 
7.30E+00@ 
5.15E+OO 
5.lOE+Ol 
4.90E+04 
2.48E+04 
3.45E+02 
8.06E+03 
l.50E+02 
l.20E+Ol* 

2.05E+04 
4.90E+04 
l.88E+04 
l.65E+02 

2 
R fur. 1'/es . rION LiflIT PNiE: 5 

'--- --

DRAFT 



mmHLY sul'WIRi OF ~lrs /IOOI/J o S rI~ Li IT R .DJL Gas 
INRJT FILE:WHC_D.WELLS 

OCWN GRADIENT WELLS 
cnIBTI'lUENT 

NAME UNITS 

CXLI1:·RM MPN 
BE'm PCI/L 

OHlJCT IRH) 
PH 
lOAI.PHA PCI/L 

me PPB 

CALCIUM PPB 

BARIUM PPB 

CMl1.IUM PPB 

ClflUUt PPB 
SILVER PPB 
OOOIUM PPB 

NICKEL PPB 
CDPPER PPB 

VANAWM PPB 

HAN:;ESE PPB 

DE'IfX:'TIOO 
LIM.IT 

3.00E+OO 
8.00E+OO 

4.00E+OO 

5.00E+OO 

5.00E+Ol 

6.00E+OO 

2.00E+OO 

l.OOE+Ol 
l.OOE+Ol 
l.OOE+02 

l.OOE+Ol 
l.OOE+Ol 

5.00E+OO 

l.SOE+02 

5.00E+OO 

WATER 
STANDARD 

>Dl 
5.00E+Ol 

l.SOE+Ol 

l.OOE+03 

l.OOE+Ol 

5.00E+Ol 
5.00E+Ol 

(l.30E+03) 

• - W.WE EXCEED> PRIMARY OOINK)N; WA'IBR STANDI\RD • 

3-1-1(+) 

9.24E+OO 
l.60E+Ol 
8.35E+OO 
8.89E+00 
l.97E+02@ 
7 .20E+00@ 
l.91E+Ol\ 
l.92E+Ol\ 
l.51E+Ol\ 
l .69E+Ol\ 

NR 
NR 
NR 
NR 
NR 
NR 

8.30E+O: 
l.45E+02 
3.SOE+Ol 
8.00E+Ol 

, NR 

l.31E+04 
l.27E+04 
l.22E+03 
l.28E+04 

l.20E+Ol 
l.30E+Ol 
9.90E+00 
l .OOE+Ol 

• - W.WE EXCEEDS trorosm PRIMARY DRINK!N:; WATER STANDMD. 
\ - W.WE EXCEEOO OCREm)N; LEVEL FOR fUR'lllER INVESTIGATION. 
@ - DETEO'ION LIMITWA5 tm AVAILABLE FOR CD1PARIOON 

· NR - ANALYSIS tOr RD:Jl)FSI'ED 

3-1-2(+) 

l. 75E+Ol 
l.45E+Ol 
l.52E+Ol 
l.85E+Ol 
2.20E+02@ 
7 .30E+OO@ 
9.66E+OO 
5.59E+OO 
6.27E+00 
8.87E+OO 

NR 
NR 
NR 
NR 
NR 
NR 

2.BOE+Ol 
3.SOE+Ol. 
3.90E+Ol 
3.90E+Ol 

NR 

l.90E+Ol 
2.97E+04 
l.31E+04 
l.49E+04 
l.49E+04 

4.00E+Ol 
l.90E+Ol 
l.90E+Ol 
8.70E+OO 
l.30E+Ol 
l.60E+Ol 
l.60E+Ol 
l.75E+02 
2.43E+02 
5.73E+02 
5.73E+02 

(+)- WELL SAHPLID .lN UUADRJPLICATE; CH.Y VALUES >DETOCTION LIMIT ARE 90IN 
(0)- WELL SAHPLID .lN 'I1UPLICATE; CH.Y VALUES >DE'm:!'ION LIMIT ARE 9!GlN 
WATER S'l7\NDARD(S) IN PARENIHESES ARE prorosm ONLY 

3-1-3 

5. 34E+Ol\ 
NR 
NR 
NR 

2.32E+02@ 
7.20E+00@ 
2.32E+Ol\ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5.40E+0l 
NR 
NR 
NR 

NR 

l.96E+04 
NR 
NR 
NR 

l.OOE+Ol 
2.70E+Ol 

NR 
NR 

7.BOE+OO 
NR 
NR 
NR 

l.16E+03 
NR 
NR 
NR 

3-1-4 

l.10E+03* 
l.02E+Ol 

NR 
NR 
NR 

l.52E+02@ 
6.lOE+OO@ 
4.18E+OO 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

NR 

l.04E+04 
NR 
NR 
NR 

NR 
NR 

NR 
NR 
NR 

2.46E+02 
NR 
NR 
NR 

3-1-5(0) 

l.40E+Ol 
l.58E+Ol 
l.59E+Ol 

NR 
l.72E+02@ 
7.00E+OO@ 
4.22E+00 
4.75E+OO 
6.60E+OO 

NR 
3.60E+Ol 
7.90E+Ol 
l.78E+02 
l.79E+04 
l.91E+04 
l.97E+04 
2.40E+Ol 
4.20E+Ol . 
2.33E+02 

NR 
2.30E+OO 
6.60E+OO 

l.30E+04 
l.12E+04 
l,2/E+04 

NR 
l.OOE+Ol 
l.20E+Ol 
5,16E+02 

7 ,OOE+OO 
7,40E+OO 
l.20E+Ol 

NR 
l.21E+03 

NR 

DRAFT 

PAGE: 6 
'----- - · ··- ------- . 

3-1-6 

l,99E+Ol 
NR 
NR 
NR 

l.77E+02@ 
6.40E+00@ 
2.45E+Ol\ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
2.S/E+02* 

l.55E+04 
NR 
NR 
NR 

9.SOE+Ol 
2. 7UE+Ol 

NR 
NR 

NR 
NR 
NR 

2.3~E+02 
NR 

NR 
NR 

4.90E+Ol 



tomiLY SUr+IARY or· uLTS ~ ~ -'T~ L~ IT 
!NEUT FILE:WHCJ).WELLS 

R 1985 PAGE: 7 

OCWN GRADIENT w-c:LLS ~--- -·---
a:NSTI'lUENI' DETEx:.'TION WA'IBR 

NAAE UNITS LIMIT STANDMD 3-1-1(+) 3-1-2(+) 3-1-3 3-1-4 3-1-5(0) 3-1~ 

roTASUH PFB l.00E+02 2.97E+03 3. 75E+03 3.65E+03 , 3.29E+03 3.55E+03 
2. 79E+03 3 .83E+03 NR NR 3.47E+03 NR 
2.71E+03 4.18E+03 NR NR NR 
2. 77E+03 4.18E+03 NR NR NR NR 

PFB 5.00E+0l 5.90E+0l 9.20E+0l 3.75E+02 1. 76E+02 l.94E+02 9. 70E+02 
5.S0E+0l l.77E+02 NR NR l.51E+02 NR 
7.30E+0l 2.22E+02 NR NR l.91E+03 NR 

2.22E+02 NR NR NR NR 
HERQJRY PFB l.00E-01 2.00E+00 4.80E+00* 5.80E+00* 8.90E+00* 

6.20E+00* NR NR 6.30E+00* NR 
4.30E+00* NR NR 5.50E+00* NR 
5.60E+00* NR NR NR NR 

uF.AIX.F PFB 5.00E+00 2.00E+0l l.20E+0l 5.80E+00 
l.20E+0l NR NR NR 
l.18E+0l NR NR NR 
l.32E+0l NR NR NR NR 

PER<»IB PFB l.00E+0l l.00E+0l l.70E+0l 
NR NR l.90E+0l NR 
NR NR l.70E+0l NR 

an.ro~ PFB l.00E+0l 2.80E+0l 2.70E+0l 3 .20E+0l 2.l0E+0l 
3.20E+0l 2.00E+0l NR NR 2. 70E+0l NR 
3.00E+0l l.30E+0l NR NR 3.20E+0l NR 
3.20E+0l l.90E+0l NR NR NR NR 

ME'DfYOf PFB l.00E+0l l.90E+01$ 
NR NR l.l0E+0l NR 

10C PFB l.00E+03 l.23E+03 l.0IE+03 l.40E+03 4.51E+03 l.28E+03 
l.23E+03 NR NR l.07E+03 NR 
l.09E+03 NR NR l .6!>E+03 NR 

NITAA're PFB 5.00E+02 4.50E+04 2.08E+04 l.75E+04 1. 74E+04 8.50E+03 l.50E+04 1.41E+04 
2.08E+04 l.82E+04 NR NR l.47E+04 NR 
l.84E+04 l.73E+04 NR NR l.41E+04 NR 
2.23E+04 l.85E+04 NR NR NR NR 

JLFA're PFB 5.00E+o2 1.74E+04 2.00E+04 l.59E+04 1.37E+04 l.37E+04 l.3!1E+04 
l.78E+04 2.10E+04 NR NR l.34E+04 NR 
1.59E+04 2.00E+04 NR NR l.29E+04 NR 
l.89E+04 2.13E+04 NR NR NR NR 

fUXlRID PPB 5.00E+02 l.40E+03 8.10E+02 8.50E+02 6.40E+02 6.00E+02 l.22E+03 5.00E+02 
8.90E+02 9.00E+02 NR NR l.31E+03 NR 
7 .,60E+02 8.60E+02 NR NR l.26E+03 NR 
9.80E+02 9. 70E+02 NR NR NR NR 

Oil.ORIO PPB 5.00E+02 l.07E+04 l.06E+04 1.29E+04 1.18E+04 6.60E+03 l.02E+04 
l.12E+04 l.llE+04 NR NR 6.50E+03 NR 
9.80E+03 l.05E+04 NR NR 6.30E+03 NR 
l.20E+04 l.13E+04 NR NR NR NR 

*. - VM.UE EXCEEOO PRIMARY DUNKIN:; WATER STANDMD. ,,~_RAr~~ I - VMlJE EXCEEDS morosEO PRIMARY DRINKIN:; WA'IBR STANIWID. ,.;l• :;r. ~ • ~i 

-I - VALUE EXCEEDS SCREElUN:i LE.VEL FOR flJR'IHER INVESTIGATION. IJl d ' -_ P-J i 
@ - DE'I'frl'lOO LIMIT WAS tUl' AVAILABLE FOR cntPARISCN 

t • ' 1 • \ · , ·- j 

$ - VM.UES HAY BE AFFECI'ED BY RJHP cnma.HINATION 
. ~. .. . ~ 

NR - NW.YSIS tor REOUFSI'ED 
(+)- WllL SI\HPLED 1N WAf)RUPLIO\ff:J ON(,Y VAI.UES >DF.TFCTJON J,TMTT ARf: SI ICUH 



MJN'IliLY su""11\Rl o 
, 

~TQ N 11 ' INRJT FILE:WHC_D.WELLS 
COIN GRADIENT WllLS 

a:NSTI1UENI' DETfX:'TIOO WATER 
NAME UNITS LIMIT STANDMD 3-1-1 (+) 

NHJNIU PPB 5.00E+Ol 2.70E+02 
2.40E+02 
2.50E+02 
2.50E+02 

ACE'lt:NE PPB l.OOE+Ol 
HEXANE PPB l.OOE+Ol 
UNI<?Om PPB l.OOE+Ol 

' 

• - VALUE EXCEl:l)S PIUH/\RY DfUNl<IN::: W/\TER b"TANDMD. 
I - VALUE EXCEEOO rK>FDSf.l PRI.MARY DRJNJ<Jt,l; W/\'11:R STANLARD. 
\ - VALUE EXCEEOO OCREfNI?-(j LEVEL FOR ruR'DJER INVFSI'IGATJON. 
@ - DE'I'EJ:'l'ION LIMIT WAS 00T AVAILABLE fUR CD1PARI~ 
$ - VM.UES MAY BE AFFOC'IED BY RJMP cnfl'AHINATION 

3-1-2(+) 

3.30E+02 
2.90E+02 
2.80E+02 
2.80E+02 

6 .OOE+Ol 
3.SOE+Ol 

NR - ANALYSIS tOT IUl){JESTED 
(+)- WELL SAMPLED J.N (JUADRIR.ICA'l'E7 CH.Y VALUES >DETEX:TION LIMIT ARE SIIGIN 
( 0) - WELL SAMPLED J.N 'IRIFLICA'l'E; CH.Y VALUES >DETEX:TJON LIMIT ARE Sl!Gm 

3-1-3 

l.80E+02 
NR 
NR 
NR 

NR 
NR 

R L 85 PJIGE: 8 

3-1-4 3-1-5(0) 3-1--6 

l.80E+02 , 3 .60E+02 l.65E+02 
NR 2.30E+02 NR 
NR 2.10E+02 NR 
NR NR NR 

l.40E+Ol 

l.SOE+Ol 
NR l.lOE+Ol NR 
NR l.OOE+Ol NR 



mN'IHLY sut-fA.AF./ OF FSJi.'fS /ll',0,/ 

, 

.Tl~ LI L IT R l BS PAGE: 9 
INPUT FILE:WIIC_D.WELLS 

OCWN GMDIENT WELLS --- · -----··-
CXNSI'I'IUENI' DE'IK"TION WA'IER 

NAME UNI'fS LI.MIT STANDMD 3-2-1 3-3-7 3-3-10(+) 3-4-1 3-4-7(+) 6-S30El5A 

CXLitWI HPN 3.00E+00 >OL 2.30E+0l* 2.30E+0l* 
BETA PCI/L 8.00E+00 5.00E+0l l.BBE+0l 8.66E+00 l .35E+0l l.59E+0l 2.07E+0l l.37E+0l 

NR NR l.42E+0l NR 2.66E+0l NR 
NR NR l.95E+0l NR 2.58E+0l NR 
NR NR l.72E+0l NR 2.00E+0l NR 

ClNXJCT UHOO 2.10E+02@ 3.24E+02@ 2.41E+02@ 3.22E+02@ 3.30E+02@ 4.82E+02@ 
FH 6.l0E+00@ 6.90E+00@ 6.90E+00@ 7.40E+00@ 7.S0E+00@ 7.00E+00@ 
UlALPHA PCI/L 4.00E+00 l.S0E+0l 2.42E+0l\ 6.B6E+00 l.43E+0l 5.71E+0l\ 

NR NR l.24E+0l NR 4.40E+OU NR 
NR NR l.41E+0l NR l.B4E+0ll NR 
NR NR l.58E+0l\ NR NR 

.WUUH PPB 6.00E+00 l.00E+03 4.30E+0l S.20E+0l 7. 70E+0l 
NR NR 5.00E+0l NR 5.90E+0l NR 
NR NR l.83E+02 NR 4.90E+0l NR 
NR NR 4.20E+0l NR 4.60E+0l NR 

QIRMJH PPB l.00E+0l 5.00E+0l 3.80E+0l 
OODIUH PPB l.00E+02 l.04E+04 2.34E+04 l.17E+04 l.53E+04 2.09E+04 1. 75E+04 

NR NR l.20E+04 NR 2.03E+04 NR 
NR NR l.16E+04 NR 2.08E+04 NR 
NR NR l.10E+04 NR 2.23E+04 NR 

NICKEL PPB l.00E+0l l.60E+0l 
CDPPER PPB l.00E+0l (l.30E+03) l.30E+0l l.20E+0l l.00E+0l 

NR NR NR 2.S0E+0l NR 
NR NR NR l.00E+0l NR 

VANAWH PPB 5.00E+00 9.40E+00 l.40E+0l l.7UE+0l 
NR NR l.20E+0l NR l.S0E+0l NR 
NR NR l.30E+0l NR l.S0E+0l NR 
NR NR l.40E+0l NR 9.l0E+00 NR 

ALUlft.lH PPB l.50E+02 2.46E+02 2.22E+Cl2 2.29E+02 1. 76E+02 2.09E+02 
NR NR l.92E+02 NR l.60E+02 NR 
NR NR 2.68E+02 NR l.98E+02 NR 
NR NR 2.63E+02 NR NR 

i<JrA&JH PPB l.00E+02 5.21E+03 3.86E+03 5.81E+03 8.61E+03 
NR NR 4.06E+03 NR 5.30E+03 NR 
NR NR 4.11E+03 NR 5.50E+03 NR 
NR NR 4.05E+03 NR 5. 72E+03 NR 

PPB 5 .00E+0l l.76E+02 l.03E+02 4.01E+Q2 2. 71E+02 l.62E+02 l.42E+02 
NR NR 2.J3E+02 NR l.83E+02 NR 

' NR NR 2. '/3E+02 NR 2.63E+02 NR 
NR NR 4.81E+02 NR l.06E+02 NR 

ARSENIC PPB 5.00E+00 5.00E+0l 5.B0E+00 
HER<l.JRY PPB 1.00E-01 2.00E+00 5.B0E+00* 7.90E+00* 7.00E+00* 

NR NR 8.20E+00* NR 9.90E+00* NR 
NR NR 4.70E+00* NR 6.60E+00* NR 
NR NR 7.40E+00* NR 5.20E+00* NR 

* - VALUE EXCEEDS PRIMARY OOINKiro WATER STANOMD. DRAff • - VALUE EXCEEOO J?roPOSED PRIMARY OOINKiro WATER STANDARD • 

' - VALUE EXCEEDS SCRE:mlro LEVEL FOR RJR'IHER IlNFSI'IGATION. 
@ - DETa:'l'ION LIMIT WAS ID!' AVAILABLE FOR CIMPARISOO 
NR - ANALYSIS tOr RmlJFSI'FJ) 
(+)- WElJ. SMPLED IN ()JADIUEUCAff:; CH..Y VALUES >DE'IECI'ION LIMIT ARE SIIOm 
,.,•~ ,...,.,.,..'""-."'"'t""\ n, TlJ\flr"J~Jt:"C"'C'~ J'nJ:" f")Dt""\tnC~ ,..,,.Tf V 



1 3 I ' 1 , 
,o.,rnLY SUMMARY OF RESULTS /\lbJE DE. . . i'IO LlHlT R 
INPUT FILE:WHC_D.WELLS 

tOm GRADIENT WELLS 
~STI'IUENI' DE'ID:TION WA'IBR 

NAME UNITS LIMIT STANrWID 3-2-1 

SELEHJM PPB 5.00E+OO l .OOE+Ol 
LF.A[X;f PPB 5.00E+OO 2.00E+Ol 

NR 
NR 

1,1,1-T PPB l.OOE+Ol (2.00E+02) 
PERC™E PPB l.OOE+Ol 
ou.ro~ PPB l.OOE+Ol l. 70E+Ol 
'IOC PPB l .00Et03 l.28E+03 
NI'fflA're PPB S.OOE+02 4.SOE+04 2.36E+04 

NR 
NR 
NR 

&JLFA're PPB S.OOE+02 l.82E+04 
NR 
NR 
NR 

rux:>RID PPB S.OOE+02 l.40E+03 6.00E+02 
NR 
NR 
NR 

CE.ORIO PPB 5.00E+02 l.40E+04 
NR 

, NR 
NR 

NHlNIU PFB 5.00E+Ol 2.80E+02 
NR 
NR 
NR 

ACE'IOOE PPB l.OOE+ol 
HEXANE PPB 1.00E+Ol 
MEn'Pm PPB 1.00E+Ol 

* - VALUE EXCEEOO PRIMARY mrnKm:; WA'reR STANrWID. 
I - VALUE EXCEEOO Pmrosm PRIMARY DRINKIU; WA'reR STANDARD. 
\ - VALUE EXCEEOO 5rnflNm:; LEVEL FOR f'UR'lHER IlNFSI'IGATION. 
ti -DETOCTION LI.MIT WPS 00T AVAILABLE FOR cn-tPARISOI 
$ - VALUE HAY BE AFFEX:'lm BY PUMP cnm:AMINATION 
NR - NW.YSIS tor Ra:)UFST£D 

3-3-7 3-3-10(+) 

8.90E+OO 
5.00E+OO 

NR 5.20E+OO 
NR 6.20Et00 

7.20E+01$ 
S.SOE+Ol l.lOE+Ol 

l.37E+04 l.94E+04 
NR 2.13E+04 
NR 2.01E+04 
NR 2.08E+04 

3.83Et04 l.78E+04 
NR l .92Et04 
NR l.83E+04 
NR 1.89E+04 

8.00E+02 8.90E+02 
NR l.11E+03 
NR 9.20E+02 
NR 9.80E+02 

1.41E+04 1.04E+04 
NR l.16E+04 
NR l.10E+04 
NR 1.12E+04 

2.70E+02 2.90E+02 
NR 3.10E+02 
NR 3.00E+02 
NR l.90E+02 

2.60E+Ol 

1 5 PAGE: 10 
'-.. ·--- ··-- -------

3-4-1 3-4-7(+) 6-S30El5A 

l.70E+Ol* 
S.OOE+OO S.SOE+OO 

NR NR 
NR NR 

l .30E+Ol 

l.07E+03 l. 76E+03 
l.15E+04 l.74E+04 l.62E+04 

NR l.56E+04 NR 
NR l.61E+04 NR 
NR l.51Et04 NR 

l.32E+04 3.31E+04 l.81E+04 
NR 2.96E+04 NR 
NR 3.07E+04 NR 
NR 2.88E+04 NR 

9.20E+02 8.30E+02 
NR 1.24E+03 NR 
NR 9.40E+02 NR 
NR 8.60E+02 NR 

l.08E+04 l.33E+04 4.60E+03 
NR l.19E+04 NR 
NR 1.24E+04 NR 
NR 1.16E+04 NR 

l.78E+02 3.0SE+02 2.90E+02 
NR 2.70E+02 NR 
NR 3.30E+02 NR 
NR 3.60E+02 NR 

6.00E+Ol 
1.60E+Ol 



1-0tmU,Y SU,..,.JY 0 ~ TS 
2 

..... TON L1MI FOR JUL 1985 
INPUT FILE:WHc_D.WELLS 

tolN GRADIENI' WELLS 
~STI'IUENI' DE'Itt'TIOO WATER 

.NAME UNITS LIMIT STJ\NOMD 3-'1'-l 

BETA PCI/L 8.00E+00 5.00E+0l 4. 73E+0l 
~rucr UMIK) 2.33E+02@ 
LOALAIA PCI/L 4.00E+00 l.S0E+0l 2.31E+0ll 
BARIUM PPB 6.00E+00 l.00E+03 l.01E+02 
C>J:»olIUH PPB 2.00E+00 l.00E+0l 5.30E+00 
OflO-IUH PPB l.00E+0l 5.00E+0l 2.S0E+0l 
OODIUH PPB l.00E+02 l.97E+04 
CDPPER PPB l.O0E+0l (l.30E+03) 1. 70E+0l 
VANAOOH PPB 5.00E+00 l.00E+0l 
ALUfHJH PPB l.50E+02 3.95E+02 
l:OTASUH PPB l.00E+02 3 .34E+0l 
tR)N PPB 5.00E+0l 5.01E+02 
JEROJRY PPB l.00E-01 2.00E+00 5.40E+00* 

PERCmE PPB l.00E+0l 2.40E+0l 
ME'IHYOf PPB l.00E+0l l.70E+01$ 
NI'fflATE PPB 5.00E+02 4.S0E+04 l.75E+04 
SULFATE PPB 5.00E+02 l.56E+04 
FLOORID PPB 5.00E+02 l.40E+03 6 .60E+02 
Oil.ORIO PPB 5.00E+02 l .33E+04 
AMMJNIU PPB 5.00E+0l 2.40E+02 

* - VJU.lJE EJCCEEOO PRIMARY OOINKIN; WATER STJ\NOMD. 
I - VJU.lJE EJCCEEOO Proro5ED PRIMARY DRINKIN; WATER STJ\NOMD. 
I - VALUE EJCCE.Elli ~m:; LEVll. FOR FUR'IHER INVFSI'IGATION. 
@ - DETOCTIOO LIMIT WAS WI' AVAILABLE FOR CIJ1PARI~ 
$ ~ VALUF.S HAY BE AFFtrl'ED BY RJMP a:x-n'AMINATIOO 
NR - ANALYSIS tOr REX)UES'lm 
(1 )- Wfl.L WT YET DRILLED 

WA'l'F'R !C:'T'aWV\POIC::\ Tl-I PIIPl'i-1'111!:'C::F'c:: IIPP J)J)()Q'lC::Pn nMf V 

3-'l'-2(1) 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

DRAFT . 

PAGE: 11 
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---------- --- ---· 

KJN'IHLY S'llMMAR~ 0 . RF.SljLTS ' CT~ L~MI 
INPUT FILE:UNC_U.WEl,LS A 

UP GRADIENT WEI.LS 
~I1UENr 

NAME UNITS 

PCI/L 

CDtnJCT l,JP,fJ() 

PH 
LOALPHA PCI/L 

S"lRNJM PPB 

CALCilJ,f PPB 

ARIUM PPB 

CJUOlJM PPB 

S)l)IlJt PPB 

VMWJ.JH PPB 

MAN'.iESE PPB 
roTASUH PPB 

I~ PPB 
an,ro~ PPB 
'10C PPB 

"I'mAff: PPB 

SJLFA'ff: PPB 

QW)RIO PPB 

~IU PPB 

DE'IU.'TION 
LIMIT 

8.00E+OO 

4.00E+OO 

3.00E+02 

5.00E+Ol 

6,00E+OO 

l.OOE+Ol 

l.OOE+02 

5.00E+OO 

5.00E+OO 
l,OOE+02 

5,00E+Ol 
l.OOE+Ol 
l.OOE+03 

5.00E+02 

5.00E+02 

S.OOE+02 

S.OOE+Ol 

5.00E+Ol 

l.SOE+Ol 

l.OOE+03 

5,00E+Ol 

4.50E+04 . 

* - WILUE EXU:EDS PRIMARY DRINKI'IC WA'ff:R smNIWID • 

l-H3-l(O) 

l.SOE+Ol 
8,42E+OO 
l.lBE+Ol 

VM 
VM 

4.03E+OO 
4.87E+OO 
4.33E+OO 
4.15E+02 
4.19E+02 
6.29E+04 
6.03E+04 
6.09E+04 
4.50E+Ol 
4.30E+Ol 
4.50E+Ol 
3.30E+Ol 
3.00E+Ol 
3.00E+Ol 
l.87E+04 
1. 75E+04 
l.76E+04 
9.00E+OO 
9.00E+OO 

5.73E+03 
5,27E+03 
5,37E+03 
5.00E+Ol 
l.40E+Ol 
2.16E+03 
2.13E+03 
2.10E+03 
6 .57E+04* 
6.80E+04* 
6.98E+04* 
6.38E+04 
6.61E+04 
6.80E+04 
8.21E+03 
7 ;69E+03 
8,24E+03 
l.60E+02 
l.30E+02 
l.26E+02 

• - WILUE EXCEEOO poorosm PRIMARY DRINK!~ WA'ff:R S'mNOARD. 
\ . - VM,UE EXCEEOO SCREENIN; LEVll, FOR FUR'llfER INVFSI'IGATION. 
~ - DE'llCI'ION LIMIT WAS N'.JI' AVAILABLE EUR CXMPARI~ 
NR - NW.,YSIS tOT RfX)UESTED 
VH - WILUE MISSI'IC OOE 10 PK.>8UM> IN ANALYSIS OR CXLLOCTION 

l-H4-6 

NR 
NR 

3,29E+02@ 
7.BOE+OO@ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

2,50E+Ol 
NR 
NR 

2.BOE+Ol 
NR 
NR 

l.67E+04 
NR 
NR 

9.00E+OO 
NR 

3.20E+Ol 
5.11E+03 

NR 
NR 

2.82E+02 

l.64E+03 
NR 
NR 

l.93E+04 
NR 
NR 

4.38E+04 
NR 
NR 

6.26E+03 
NR 
NR 

l.55E+02 
NR 
NR 

(OJ- WfLL SAMPLED IN 1RIFLICA'ff:; CH,Y VALUES >OE'llX:TION LIMIT ARE SOlN 
WATF.R STNIDARD(S) IN PARENrnF..SES ARE PIOIDSED ONLY 

985 

ir~ u tif',. •' r·. ,• usill 

PJ\GE: 1 



---·--

K)tffllLY &Jr+lARYt.~'TS 1!fJ.J . 
i ':'I 

INPUT FILE:UNC_ , S • 
I:OlN GAADlrnT WELLS 

~l'lUENT DEnX:'1'100 WATER 
NAME UNI'lS LIMIT STANDARD l-H4-3 

BE'n'. PCI/L 8.00E+OO 5,00E+Ol 5,16E+02\ 
NR 

~WCT UfffJ l.18E+03@ 
PH 8.00E+OO@ 
LCW.PHA PCI/L 4.00E+OO l,50E+Ol 1. 73E+02\ 
CALCIUM PPB 5.00E+Ol l.57E+04 
BARIUM PPB 6.00E+OO l.OOE+03 2.60E+Ol 

NR 
NR 
NR 

CAtMIUM PPB 2.00E+OO l.OOE+Ol 
NR 

'UOl.lM PPB 1.00E+Ol 5,00E+Ol 8,05E+02* 
NR 
NR 
NR 

&DIUM PPB l.OOE+02 2.25E+05 
NR 
NR 
NR 

NIO<EL PPB l.OOE+Ol 2.20E+Ol 
CDPPER PPB l.OOE+Ol (l.30E+03) 2.70E+Ol 
VJI.NAIXJM PPB 5.00E+OO 9,00E+OO 
R>TASUM PPB l.OOE+02 3.9SE+03 

,NR 
NR 
NR 

IRJN PPB 5,00E+Ol l.43E+02 
NR 
NR 
NR 

ARSENIC PPB 5,00E+OO 5.00E+Ol 
'~F PPB S.OOE+OO 2.00E+Ol 

IUO~ PPB l.OOE+Ol 3.00E+Ol 
iOC PPB l,OOE+03 5. 73E+03 

NR 
NI'mATE PPB S.OOE+02 4.SOE+04 4 ,27E+05* 

NR 
NR 
NR 

SULFATE PPB S.OOE+02 7.64E+04 
NR 
NR 
NR 

·• - VALUE EXCEEOO PRIMARY DRINKIN; WATER S'mNllMD. 
I - VALUE EXCEEOO PfOOOSED PRIMARY DRINK!Ni WATER S'mNDMD, 
• - VALUE EXCEEDS SCR.Em!Ni umL FOR EUR'JHER INVFSI'IGATION. 
@ - DE'ItX:TIOO LIMIT WAS IUl' AVAILABLE FOR cntPARISOO 
NR - N:W,YSIS tOl' RflJ(JESTED 

l-H4-4 

3.84E+02\ 
NR 

l.23E+03@ 
7,50E+00@ 
7 .76E+Ol\ 

NR 
7.90E+Ol 

NR 
NR 
NR 

NR 
6 .83E+02* 

NR 
NR 
NR 

l,93E+05 
NR 
NR 
NR 

l.80E+Ol 

6,35E+03 
NR 
NR 
NR 

4.57E+Oi 
NR 
NR 
NR 

5,BlE+OO 

4,49E+03 
NR 

4.44E+05* 
NR 
NR 
NR 

8.UE+04 
NR 
NR 
NR 

(+)- WELL SAMPLED !N QUADRJR.ICATE; CH.Y VALUES >DEnX:'1'100 LIMIT ARE SDIN 
WATER STANIWU>(S) IN PAROOHESES ARE l?OOIOSED CH.Y 

LU,UT R ,y:; 1;65 PAGE: 2 
"-·· - --------

l-H4-5 (+) 

9.14E+'-1[' 
l.02E+Ol 
4.01E+02@ 
7.80E+00@ 

NR 
4 ,50E+Ol 
4 .30E+Ol 
4 .6'1E+Cl 
4 ,30E+Ol 
4,00E+OO 
3.00E+OO 
5.04E+02* 
4, 70E+02* 
5.13E+02* 
4.86E+02* 
8,20E+03 
8, 71E+03 
8.40E+03 
8,37E+03 

5,00E+OO 
4.00E+03 
4.21E+03 
4.12E+03 
4,09E+03 
2. 07E+02 
6.60E+Ol 
3.06E+02 
6.00E+Ol 
7 ,77E+OO 

l.03E+03 
l.20E+03 
2.39E+04 
2.59E+04 
2.60E+04 
2.30E+04 
4 .13E+04 
4,45E+04 
4,53E+04 
4.00E+04 



IDN'IHLY SUt-t1Mi OF , TI~ L rHIT R ~ , 85 
INRJT FILE:UNC_D.WW.S 

a::NSTI1UENI' 
NAME UNI'IS 

Oil.ORIO PPB 

NHJNIU PPB 

DETEX:TION 
LIMIT 

5.00E+02 

5.00E+Ol 

tom GAADIENT WELLS 
WATER 

STANDARD 1-84-3 l-H4-4 

4.57E+03 5.19E+03 
NR NR 
NR NR 
NR NR 

l.30E+02 l.30E+02 
NR NR 
NR NR 
NR NR 

l-H4-5 (+) 

4.30E+03 
3.89E+03 
3.83E+l)3 
3.69E+03 
l.90E+02 
l . 30E+02 
l.30E+02 
l.14E+02 

DRAFT 
* - VALUE EXCEEOO ml.MARY OOINKIOO WATER STANDI\RD. 
I - VALUE EXCEEDS ProEOSED PRIMARY DRINK!~ WATER STANDMD. 

- I - VALUE EXCEEOO s::REENIOO LEVEL FOR fUR'IHER INVESTIGATION. 
@ - DETa:TION LIMIT WAS tu!' AVAILABLE FOR <DIPARI&:N 
NR - ANALYS.1S N'.11' RfXl(JESTED 
(•)- Wll..L SI\HPLED .lN UUADRUPLic.ATE; OOLY VALUES >DETEX:.'TION LIMIT ARE SIWN 

WATER STANDARD(S) IN PARENllfESFS ARE PROrosm (')f,l,V 

P!GE: 3 



romn,y SUMMARY &F k~EOE 
, 
j :o LIM 

INPUT FILE:WHC_U.WELLS 
UP GRADIENT WELLS 

a:::NSTl'IUENT DEnX:TIOO WATER 
NAME UNITS LIMIT STANDI\RD 3-8-2 

BETA PCI/L 8.00E+OO 5.00E+Ol 8. 71E+OO 
ZINC PPB 5 .OOE+OO NR 
C>,U;IlJt PPB 5.00E+Ol NR 
BARIUM PPB 6.00E+OO l.OOE+03 3.60E+Ol 
CAD1IUM PPB 2.00E+oO l.OOE+Ol 3.00E+OO 
OODIUM PPB l.OOE+02 l.87E+04 
VANAIXJM PPB 5.00E+OO l.30E+Ol 
FOTASUM PPB l.OOE+02 5.46E+03 
IRJN PPB 5.00E+Ol l.08E+02 
NI'ffiATE PPB 5.00E+02 4.50E+04 l.85E+04 
SULFATE PPB 5.00E+o2 2.72E+04 
l'llLORID PPB 5.00E+02 9.80E+03 

~IU PPB 5.00E+Ol l.55E+02 

• -VALUE EXCEEDS PRIMARY OOINKilC WATER STANDI\RD. 
t - VALUE EXCEEDS PROEOSED PRIMARY DRINKIN:, WATER STANDI\RD. 
\ - VALUE EXCEEDS SCREfNIN'., LEVEL f'OR fl.JR'IHER INVFSI'IGATIOO. 
@ - DEnX:TIOO LIMIT WAS WI' AVAILABLE f'OR CDHPARISOO 
NR - ANALYSIS tOr RmuESTED 
WATER S'mIDNU>(S) IN PARffl'mESES ARE m:>rosm CH.Y 

6-Sl9-El3 
----
l.08E+Ol 
3.90E+Ol 
4.43E+04 
4.30E+Ol 

2.25E+04 
l.90E+Ol 
6.39E+03 
8.30E+Ol 
l.76E+04 
4.91E+04 
l.51E+04 
l.55E+02 

DRAFT 

l!J 5 PAGE: 4 
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KlN'IHLY &ll+IARY PF ~ts r,,fh;E E # - L T R 
INPUT FILE:WHC_ D.WELLS 

IXl'lN GRADI ENT WEILS 
~'IUENT 

NAME UNI'IS 

BE'm PCI/L 

<Dm.JC'l' I.Hi() 

FH 
LG\LFHA PCI/L 

ZINC PFB 

...ALCIUM PFB 

BARIUM PFB 

CAa-lIUM PFB 
OUUIJH PIB 
9:>DIUM PIB 

Nicm. PIB 
CDPPER Pm 

VMWXJM PIB 

MAN.ESE Pm 

roTASUH Pm 

ARSffiIC Pm 
'IHIOORA Pm 
LEAIXiF Pm 

DETOCTION 
LIMIT 

8.00E+OO 

4.00E+OO 

S.OOE+OO 

5.00E+Ol 

6.00E+OO 

2.00E+OO 
l.OOE+Ol 
l.OOE+02 

l.OOE+Ol 
l.OOE+Ol 

5.00E+OO 

5.00E+OO 

l.OOE+02 

5.00E+Ol 

5.00E+OO 
2.00E+02 
5.00E+oO 

WATER 
STANO!\RD 

5.00E+Ol 

l.SOE+Ol 

l.OOE+03 

l.OOE+Ol 
5.00E+Ol 

(l.30E+03) 

5.00E+Ol 

2.00E+Ol 

• - VALUE EICCEEOO mIMARY DRINKIOO WATER S'mNONID. 

. 3-1-1(+) 

8.90E+OO 
l.22E+Ol 
l.OlE+Ol 

2,30E+02@ 
7.40E+00@ 
l.22E+Ol 
l.39E+Ol 
l.43E+Ol 
l.69E+0ll 

NR 
NR 
NR 
NR 
NR 

2.70E+Ol 
2.80E+Ol 
2. 90E+Ol 
2.90E+Ol 
3.00E+OO 
l.lOE+Ol 
l.09E+04 
l.11E+04 
l.UE+04 · 
l.14E+04 

l.OOE+Ol 
l.lOE+Ol 
2.00E+Ol 
l.90E+Ol 
5.00E+OO 

6.00E+OO 

2.24E+03 
2.37E+03 
2.48E+03 
2.44E+03 
5.40E+Ol 
5.BOE+Ol 
6.lOE+Ol 

I - VALUE EICCEEni POOFOSED PRIMARY DRINKIOO WATER STANCWID. 
\ - VALUE EXCEEni SCREENIOO LEVll. FOR flJR'IHER INVFSI'IGATION. 
@. - DE'IU'TION LIMIT WAS tUl' AVAILABLE FOR a),U>ARI~ 
NR - NW.YSIS tOr RBJ(JFSIED 
VM - VALUE MISSIOO IlJE 'IO POOBL~ IN ANALYSIS OR Cll.LEX:TION 

3-1- 2(+) 

l.14E+Ol 
8.60E+OO 
9.23E+OO 
8.47E+00 
2.41E+02@ 
7.lOE+OO@ 
6.17E+OO 
5.28E+00 
4.24E+00 
8.0lE+OO 

NR 
NR 
NR 
NR 
NR 

2.00E+Ol 
l.90E+Ol 
2.lOE+Ol 
2.lOE+Ol 
3.00E+OO 

l.14E+04 
l .09E+04 
l .13E+04 
l.13E+04 

7.00E+OO 
7.00E+OO 
6.00E+OO 

NR 
2.88E+03 
2. 73E+03 
2.79E+03 
2.81E+03 
5.00E+Ol 

9.66E+02 
7. 44E+OO 

(+)- WEIL SAMPLED JN (XJI\DRllPLICATF.1 001,Y VALIIES ) Or.TI':CTlON r .lMT'l' I\RF'. s,n-m 

3-1- 3 

4. 77E+Ol 
NR 
NR 
NR 

2.10E+02@ 
6.60E+00@ 
2. 37E+Oll 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

l.40E+Ol 
NR 
NR 
NR 

l.40E+Ol 
l.34E+04 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 

NR 
2.44E+03 

NR 
NR 
NR 

6.70E+Ol 
NR 
NR 

7.52E+00 

3-1-4 

l.04E+Ol 
NR 
NR 
NR 
VM 
VM 

5.99E+OO 
NR 
NR 

. NR 
NR 
NR 
NR 
NR 
NR 

l.60E+Ol 
NR 
NR 
NR 

5.00E+OO 

7.90E+03 
NR 
NR 
NR 

NR 
NR 
NR 

7.00E+OO 
NR 
NR 

NR 
2.64E+03 

NR 
NR 
NR 

9.70E+Ol 
NR 
NR 

3-1-5(0) 

1. 72E+Ol 
1.5/E+Ol 
l .66E+Ol 

NR 
3. 22E+02@ 
6.30E+OO@ 
7.96E+OO 
8. 33E+OO 

NR 
l.60E+Ol 
3.lOE+Ol 
3.l~E+04 
2.89E+04 
3.00E+04 
3.lOE+Ol 
3.20E+Ol 
3.30E+Ol 

NR 

l.26E+04 
l .25E+04 
l .27E+04 

NR 
5. 00E+Ol 

NR 
5.00E+OO 
8.00E+OO 
8.00E+OO 
6.00E+OO 
5.00E+OO 
3 .68E+03 
3.39E+03 
3.47E+03 

NR 
4.33E+02 
2.67E+02 
2.81E+02 

PAGE: -5 

3-1-6 

NR 
NR 
NR 
VM 
VM 

9.29E+OO 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

l.60E+Ol 
NR 
NR 
NR 

3 .OOE+08-

l.3~E+03 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 

NR 
2.6~E+03 

NR 
NR 
NR 

6.20E+Ol 
NR 
NR 

l.09E+03 



HJNTHLY SUMMARY) OF r7L 
, 

l 'l~ L 1. 85 IT R 
INFUT FILE:WHC_O.WELLS 

tom GRADIENT WEI.LS 
~I'lUENT DE'IfX:TION WA'IBR 

NAME UNI'IS LIMIT STANDI\RD 3-1-1(+) 

PERCEl-lE PPB l.OOE+Ol 

OILroRM PPB l.OOE+Ol 3 .30E+Ol 
2.40E+Ol 
2.70E+Ol 
2.50E+Ol 

ME'DfYOI PPB l.OOE+Ol 
BIS2EPH PPB l.OOE+Ol 
'lOC PPB l.OOE+03 
":YANIDE PPB l.OOE+Ol l.lOE+Ol 

I'mATE PPB 5.00E+02 4.50E+04 l.96E+04 
l.65E+04 
l.62E+04 
l.60E+04 

WLFATE PPB 5.00E+02 l. 78E+04 
l.46E+04 
l.47E+04 
l.46E+04 

fl.UORID PPB 5.00E+02 l.40E+03 6.90E+02 
5.90E+02 
5.90E+02 
5.90E+02 

Oil.ORIO PPB 5.00E+02 l.48E+04 
l.26E+04 
l.25E+04 
l.21E+04 

AHKJNru PPB 5.00E+Ol l.26E+02 
l.24E+02 
l.40E+02 
l.35E+02 

* - VALUE EXCEEDS PRIMARY DRINKIM; WA'IBR STANDAAD. 
I - VALUE EXCEEDS PRJOOSED PRIMARY OOINKIM; WATER S'l'ANDNID. 

· . \ - VALUE EXCEEDS OCREElHNi LEVEL FOR FUR'IHER INVESTIGATION. 
@ - OETfX:'l'ION LIMIT WAS WI' AVAILABLE FOR cntPARI~ 
$ - VALUE MAY BE AFFOCTED BY RJHP CDm'AMINATION 
NR - ANALYSIS tOr RfX)UFSI'm 

3-1-2(+) 

l .60E+Ol 
2.00E+Ol 
2.00E+Ol 
l.80E+Ol 

S.OOE+Ol 

1. 77E+04 
l.68E+04 
l.54E+04 
l. 76E+04 
l.87E+04 
l.80E+04 
l.65E+04 
l.92E+04 

NR 
NR 
NR 

l.17E+04 
l.10E+04 
9.70E+03 
l.15E+04 
l.40E+02 
l.35E+02 
l.45E+02 
l.45E+02 

,..,_ wn .r. ~M'Df C'f) n-1 Nllll"IPflPr ,T('ll-n;'• rwr .v \! Ar .llP.C: ",r,rr,:'("l"Trn-J T T"'T'T' 1101" c:11(1' ,1"1 

3-1-3 3-1-4 

l.OOE+Ol 
NR NR 
NR NR 

2.50E+Ol 
NR NR 
NR NR 
NR NR 

l.33E+03 

l.42E+04 4.00E+03 
NR NR 
NR NR 
NR · NR 

l.54E+04 l.14E+04 
NR NR 
NR NR 
NR NR 

7.50E+02 
NR NR 
NR NR 
NR NR 

l.22E+04 6.40E+03 
NR NR 
NR NR 
NR NR 

l.20E+02 l.70E+02 
NR NR 
NR NR 
NR NR 

DRAFT 

PAGE: 6 
··-·-------

3-1-5(+) 3-1-6 

l.50E+Ol 
l.40E+Ol NR 
l.60E+Ol NR 
2.20E+Ol 2.SOE+Ol 
2.20E+Ol NR 
2.20E+Ol NR 

NR NR 
2.00E+01$ 

3. 70E+03 3.60E+03 
3.40E+03 NR 
2.90E+03 NR 

NR NR 
l.64E+04 l.26E+04 
l.55E+04 NR 
l.37E+04 NR 

NR NR 
l.87E+03* 
7.40E+02 NR 
6.40E+02 NR 

NR NR 
5.04E+04 6.60E+03 
4. 72E+04 NR 
4.36E+04 NR 

NR NR 
l.35E+02 l.50E+02 
l.20E+02 NR 
l.35E+02 NR 

NR NR 



~ - I 
, 
) 

IDN'IHLY SUMMAR OF RFSULTS NJaJ L -'TI CI1'11T FOR J\l.lG 1'985 PAGE: 7 
INPUT FILE:WHC_D.WELLS - - ·- -- ------ . -- --

rom GRJ\DIENT WELLS 
~STI'IUENI' DE'llX:TIOO WA'IBR 

NAME UNITS LIMIT STANDMD 3-2-1 3-3-7 3-3-10(+) 3-4-1 3-4-7(+) 6-S30El5A 
------ -----

OLIEWt MPN 3.00E+00 >DL 4.00E+00* 
BETA PCI/L B.00E+00 5.00E+0l l.39E+0l l.04E+0l l.82E+0l l .62E+0l 8.84E+00 

NR NR l .33E+0l NR 6.06E+0l\ NR 
NR NR l.09E+0l NR 3 .0lF.+01 NR 
NR NR l.12E+0l NR l.21E+0l NR 

OEXJCI' UMHO 2.58E+02@ VM 2.70E+02@ 3.25E+02@ 3.93E+02@ 5.66E+02@ 
PH 6.70E+00@ 7.S0E+00@ 6 .l0E+00@ 7.00E+00@ 7.20E+00@ 7.40E+00@ 
I.£W.PHA PCI/L 4.00E+00 l.S0E+0l 6.20E+00 5.BlE+00 l .BBE+0l\ l.l4E+0l 2.25E+0l\ 

NR NR l.39E+0l NR 3.42E+0l\ NR 
NR NR 2.16E+0l\ NR 3.l0E+0l\ NR 
NR NR l.SlE+0l\ NR 2.07E+0l\ NR 

.iARIUH PFB 6.00E+00 l.00E+03 4.30E+0l 3.60E+0l 4.00E+0l 3 .00E+0l 4.20E+0l 6.7UE+Ol 
NR NR 3 .90E+0l NR 4.00E+0l . NR 
NR NR 4.00E+0l NR 4.20E+0l NR 
NR NR 3.90E+0l NR 4.20E+0l NR 

CAI:MIUH PPB 2.00E+00 l.00E+0l 4.00E+00 5.00E+00 J;00E+00 
NR NR 2.00E+00 NR NR NR 

OfR'.HJH PFB l.00E+0l 5.00E+0l l.S0E+0l l.30E+0l 
IDDIUH PFB l.00E+02 3.89E+03 l.98E+04 l.08E+04 l.72E+04 l.89E+04 . l.55E+04 

NR NR l.13E+04 NR l.78E+04 NR 
NR NR l .15E+04 NR l.87E+04 NR 
NR NR l.l4E+04 NR l.91E+04 NR 

NICKEL PFB l.00E+0l l.l0E+0l 4.00E+0l 
Vl\NAilJH PPB 5.00E+00 7.00E+00 5.00E+00 l.00E+0l l.00E+0l 

NR NR NR 9.00.E+00 NR 
NR NR NR l.00E+0l NR 
NR NR NR 9.00E+00 NR 

JWCESE PPB 5.00E+00 6.00E+00 
NR NR 6.00E+00 NR NR 
NR NR 6.00E+00 NR NR 
NR NR 5.00E+00 NR NR 

"Ul'ASUH PFB 1.00E+02 3 .56E+03 5.15E+03 3.09E+03 4 .67E+03 4.38E+03 6.99E+03 
NR NR 3 .16E+03 NR 4.1BE+03 NP. 
NR NR 3.23E+03 NR 4.42E+03 NR 
NR NR 3.21E+03 NR 4.37E+03 NR 

I~ PFB 5.00E+0l l.24E+02 3.B0E+02 2.06E+02 6.60E+0l 7.60E+0l 
NR NR l.73E+02 NR 6.40E+0l NR 
NR NR l.91E+02 NR NR 
NR NR l.61E+02 NR NR 

ARSENIC PFB 5.00E+00 5.00E+0l 6.02E+0O 5.2/E+00 
HER<lJRY PFB l.00E-01 2.00E+00 2.B0E-01 
PERCfNE PPB l.00E+0l l .80E+0l l.S0E+0l 
OILFORH PFB l.00E+0l l.30E+0l 2.70E+0l 
BIS2EPH PFB l.00E+ol 5.00E+0l 

NR NR l.B0E+0l NR NR NR 

• - VALUE EXCEEOO PRIMARY DRINKIN:; WA'IBR S'ffiNDMD • 

--a ilA"~~T • - VALUE EXc.:EEI:6 i'PDEOSED PRIMARY oornKIOO WA'l'ER STANDAAD. ! , . ~ .. f 
. ' - VALUE EXCEEOO &:RErnOO LE.VtL FOR flJR'IHER IlNFSTIGATIOO. : -~~- ~- #I ' 

. ' , ( , .,, • . . •j . 

~ DE'l'fL'TIOO LOOT WAS NJl' AVAILABLE FOR cntPARI~ 
y; / • I . • 

@ ::~ ~1 ! i. ; 
NR - NW.YSIS rOr R.EJJUESTED ~ . t ~ - J 
VM - VALUE HISSIN:; OOE 'IO PRJBLDtS IN ANALYSIS OR OLLEX:TION 
,~,- t,11:'ff c:~uor c-n n, NTl\nPITOf Tri\"""• r,.rr V Ullf Ill"<: , nr.'1..:v"'l'lf'\t l f TMT'l' 11nr. Clll"J.'"1 

---



MJN'IHLY SUMMARY ~ F ij-suL.fS ~ E f 
INPUT FILE:WHC_D.WELLS 

') IdJ LI T R ~ l ij5 

com GRADIENr WELLS 
cmsr!'IUENI' DE'm:TION WATER 

NAME UNI'IS LIMIT STANrWID 3-2-1 
------

1'0C PPB l .OOE+03 
CYANIDE PPB l.OOE+Ol 
NITRATE PPB 5.00E+02 4.SOE+04 l.89E+04 

NR 
NR 
NR 

&JI.FATE PPB S.OOE+02 l.62E+04 
NR 
NR 
NR 

i;ux)RID PPB S.OOE+02 l.40E+03 
NR 
NR 

ClllDRID PPB S.OOE+02 l.22E+04 
NR 
NR 
NR 

NH>Nru PPB S.OOE+Ol l.30E+02 
NR 
NR 
NR 

• - VALUE EXcEEI:6 PRIMARY DRINK:rtl. WATER STAND,I\RO, 
f - VALUE EXCE£00 PROPOSED PRIMARY DRINKit-1:i WATER STANU\RD. 
"\ - VALUE EXc:Ef:a> SCREENit-1:i LEVll, FOR FUR'IHER INVESTIGATION. 

@- - DETEX."TION LIMIT WAS tUl' AVAILABLE FOR a:x,,PARISON 
NR - NW..YSIS tUl' Rmt)ESTED 

3-3-7 

l.13E+04 
NR 
NR 
NR 

3.SOE+04 
NR 
NR 
NR 

NR 
NR 

l.32E+04 
NR 
NR 
NR 

l.24E+02 
NR 
NR 
NR 

(•)- Wal. SI\HPLED IN QUADRIPLICA1'EJ ONLY V/\WES >DETECTION LIMIT /\RE SIIO'IN 
WA'T'f"R ~IINTVIPOI ~\ TN PIIPn-"l11F'~F'~ IIPF' PP()fn~ Fn f)l,'f V 

3-3-10(+) 3-4-1 

l.20E+Ol 
2.34E+04 l.34E+04 
l.92E+04 NR 
l.89E+04 NR 
2.06E+04 NR 
2.23E+04 3.27E+04 
l.90E+04 NR 
l.91E+04 NR 
2.04E+04 NR 

6 .30E+02 
NR 
NR 

l.23E+04 l.15E+04 
l.OOE+04 NR 
l.OOE+04 NR 
l .10E+04 NR 
l.30E+02 l.24E+02 
l.80E+02 NR 
l.80E+02 NR 
l.75E+02 NR 

PAGE: 8 

3-4-7(+) 6-S30FJ.5A 

l.6SE+03 

l.55E+04 l.28E+04 
l.87E+04 NR 
l.84E+04 NR 
l.69E+04 NR 
3.14E+04 l.51E+04 
3.86E+04 NR 
3.80E+04 NR 
3.49E+04 NR 
6.80E+02 
6.50E+02 NR 
6.10E+02 NR 
l.29E+04 3.73E+03 
l.58E+04 NR 
l.56E+04 NR 
l.42E+04 NR 
1. 75E+02 l.SSE+02 
l.70E+02 NR 
l.70E+02 NR 
l.80E+02 NR 



-----

fOfflll.Y SU~ Y oJ ruJrr. 
. 
) ~CT ON I fO JllJG 

INPUT FILE:WHC_D. WELLS 
com GRI\DIENT WELLS 

CDNSTI1UENI' DE'ID:'TION WA'IER 
NAME UNITS LIMIT STANl:WID 3-~l 

BETA PCI/L 8.00E+00 5.00E+0l 3.17E+0l 
CDNWCT UMIIO 2.02E+02@ 
Al 6.60Et00~ 
LCllU.PHA PCI/L 4.00E+00 l.S0E+0l 2.0lE+0l\ 
BARIUM PPB 6.00E+00 l.00E+03 l.S0Et-01 
Ofl01t.JM PPB l.00E+0l 5,00E+0l l.30E+0l 
9'.>DIUH PPB l.00E+02 l.44E+04 
RJTASl.lH PPB l.00E+02 2.56E+03 
IRJN PPB 5.00E+0l 5 .60E+0l 
PERONE PPB l.00E+0l 3.90E+0l 
NI'IRATE PPB 5.00E+02 4.SOE+04 l.64E+04 
SULFA're PPB 5.00E+02 l.71E+04 
lLUORID PPB 5.00E+02 l.40E+03 8.10E+02 
Oil.ORIO PPB 5.00E+02 l.42E+04 
~IU PPB S.00E+0l l.10E+02 

* - VALUE EXCEEDS PRIMARY DRINK~ WA'IER STANDMD. 
I - VALUE EXCEEDS l:'OOFOSED PRIMARY OOINKitl. WA'IER STANDMD. 
\ - VALUE EXCEEOO SCRWUN:i LEVEL FOR ruR'IHER INVESTIGATION. 
@ - DETEx:TIOO LIMIT WAS tOl' AVAILABLE FOR {IX,tPARI ~ 
NR - ANALYSIS tOl' REX)UFSI'ED 
(1) - Wll.L tOl' YET DRILLED 

WATER STANDARD(S) IN PARmlllESF.S ARE ProrosED CH..Y 

3-~2(1) 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

DRAFT 

-- --

~85 P/IGE: 9 
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K>N'rnLY SU""11\R~ OF ~ 'l'S /fiJV 

, 
T~ L 

INPIJI' FILE:UNC_U.WEl.LS 
UP GR/\DiffiT WELLS 

CDNSTI 'IUENT DE'IBCTION WATER 
tw1E UNITS LIMIT STANDI\RD l-H3-l l-H4-6 
--- --------- --------
BETI\ PCI/L 8.00E+OO 5.00E+Ol l.44E+Ol 
CX)NOOCT Uft-lO 5.93E+02@ 3.71E+02@ 
PH 7.90E+00@ 7.80E+OO@ 
SIRJNUH PPB 3.00E+02 4.49E+02 NR 
CM..J::.IUH PPB 5.00E+Ol 6.93E+04 NR 
BARIUM PPB 6.00E+OO l.OOE+03 4.80E+Ol 3.lOE+Ol 
QUOtUH PPB l.OOE+Ol 5.00E+Ol 3.SOE+Ol 3.IOE+Ol 
OODIUH PPB l.OOE+02 l.95E+04 l.73E+04 
VANAOOH PPB 5.00E+OO l.40E+Ol l.OOE+Ol 
MNliESE PPB 5.00E+OO 4.80E+Ol 
~M PPB l.OOE+02 5.76E+03 4.88E+03 
IRJN PPB 5.00E+Ol 5.SOE+Ol 2 .86E+02 
.lILFURM PPB l.OOE+Ol l.lOE+Ol 2.30E+Ol 
'lOC PPB l.OOE+03 l .10E+03 
NI'IBATE PPB 5.00E+02 4.50E+04 6.46E+04* l.88E+04 
SULFATE PPB 

a 5.00E+02 6.88E+04 4.38E+04 
Oil.ORIO PPB 5.00E+02 8.57E+03 5.17E+03 

• 

DRAFT 

* . - VALUE EXCEEOO PRIMARY DRINK:r»:; WATER STANDI\RD 
I - VALUE EXCEEDS PROFOSED PRIMARY DRINKING WATER STANDI\RD 
\ - VALUE EXCEEDS SCRErnING LEVEL FUR EURWER IlNESTIGATION 
@ - DET'OCTIOO LIMIT WM tUl' AVAILABLE FUR CDMPARI~ 

NR - ANALYSIS 00T Rm{JESTED 
WA'IER STANIWU>(S) IN PAruNrnESES ARE POOFOSED ONLY 

R EP • 85 PJIGE: 1 



r-oN'IHLY su~i 0 ~ 
I 

_"ffclN r: TS I R EP 85 PAGE: 2 
INPUT FILE:UNC_D.WELLS - ------- --- --- . 

tom GR/\DIENT WELLS 
CD-JSI'IWENT DETEX:TION WA'IER 

NAME UNITS LIMIT STANDMD l-H4-3 l - H4-4 l - H4-5 
---
a;x.,IFRH MPN 3.00E+00 >DL 4.00E+00* 
BETA PCI/L B.00E+00 5.00E+0l 5.10E+02\ 2.57E+02\ 
CDNWCT UMHO ' VM VM VM 
PH VM VM VM 
I.DALPHA PCI/L 4.00E+00 l.50E+0l 1. 74E+02\ 6.59E+0l\ 
c.AI.£IUH PPB 5.00E+0l l.63E+04 NR NR 
BARIUM PPB 6.00E+00 l.00E+03 2.90E+0l 7.00E+0l 4.60E+0l 
CArf,!Illof PPB · 2.00E+00 1.00E+0l 4.00E+00 
OUOMUH PPB l.00E+0l 5.00E+0l 7.88E+02* 6.94E+02* 5.45E+02* 
OODIUH PPB l.00E+02 2.26E+05 l.68E+05 8.90E+03 
NIO<EL PPB l.00E+0l 2.l0E+0l l.60E+0l 
<DPPER PPB l . 00E+0l (l .30E+03) 3. 70E+0l 
/ANAWH PPB 5.00E+00 9.00E+00 l.00E+0l 8.00E+00 
~ESE PPB 5.00E+00 6.00E+00 7. 00E+00 
roTASUH PPB l.00E+02 4.19E+03 5.59E+03 3.92E+03 
I~ PPB 5.00E+0l 8.00E+0l 2.01E+03 2.74E+02 
OiLfOflol PPB l.00E+0l 2.B0E+0l 2.70E+0l 2.50E+0l 
PERCENE PPB l.00E+0l l.l0E+0l 
'IOC PPB l.00E+03 l.61E+03 9.21E+03 l.06E+03 
NI'IRA'IE PPB 5.00E+02 4.50E+04 4 .18E+05* 3.78E+05* 2.10E+04 
SULFATE PPB 5.00E+02 7.24E+04 6.69E+04 4.02E+04 
OILORID PPB 5.00E+02 5.05E+03 5.03E+03 4.16E+03 

DRAFT 

* - VALUE EXCEEC:S PRIMARY DRrnKI~ WA'IER srAND'\RD 
· - I - VALUE EXCEEDS PIOEOSED PRIMARY DRINK:m:i WA'IER STANDARD 

I - VALUE EXCEEL\S Scm:EN:m:i LEVEL FOR EUR'IHER INVFSI'IGATION 
@ - DE'IU:TICN LIMIT WAS tU1' AVAILABLE FOR COIPARI~ 

NR - ANALYSIS tU1' REJJUES'lfD 
.... _ ""' ""' MT<'<"nr r,11> "'"' l">Ol'V>T ""'~ T>l mr T l'Y"'J'Tf\M (\0 I\Mllr V<'l<' 



~l'IUENI' 
· NAME UN I'IS 

BETA 
cnirucr 
PH 
LOALPHA 
ZINC 
CAU:.IUH 
BARIUM 
OODII.N 
NIO<EL 
VANAWM 
IDrASUM 
LF.ACGF 
TOC 
NI'IRATE 
SJLFATE 
Oil.ORIO 

PCI/L 
UMIIO 

PCI/L 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 
PPB 

DETOCTION 
LIMIT 

8.00E+00 

4.00E+00 
5.00E+00 
S.00E+0l 
6.00E+00 
I ·.00E+02 
l.00E+0l 
5.00E+00 
l.00E+02 
5.00E+00 
l.00E+03 
5.00E+02 
5.00E+02 
5.00E+02 

J I '.I>() ' 7 
t,()lffliLY Sl.Jt,f,IARY OF RESUL'IS MCNE .tXTION LIMIT FUR SEP 1985 
INPUT FILE:WHC_U. WELLS 

WATER 
STJ\NOMD 

5.00E+0l 

l.S0E+0l 

l.00E+03 

5,00E+0l 

4.50E+04 

UP GRADIENT WEJ..LS 

3-8-2 

8.31E+00 
3.53E+02@ 
7.60E+00@ 

NR 
NR 

3.B0E+0l 
l.88E+04 
l.70E+0l 
l.40E+0l 
5.35E+03 

l.92E+04 
2.94E+04 
9.05E+03 

6-S19-El3 

l.21E+0l 
3.78E+02@ 
6.70E+00@ 
6. 47E+00 
6.00E+00 
4.48E+04 
4.S0E+0l 
2.27E+04 

l.20E+0l 
6.44E+03 
7.JlE+00 
l.16E+03 
l.88E+04 
5.17E+04 
l.65E+04 

DRAFT . ... .,,, .. 

• - VALUE EXCEEnS PRIMARY DRlliKIOO WATER STANOMD 
I - VALUE EXCEEnS PRJIOSED PRIMARY DRlliKIOO WATER STANOMD 
\ - w.LUE EXCEEOO SCREENIOO LEVll, FOR FUR'IHER INVFSI'IGATION 
@ - OEnX:l'IOO LIMIT WAS tUl' AVAILABLE FUR CDIPARIOCN 

HR - ANALYSIS tUl' Rf)JUFSlU> 
WA'lER S'mmRD(S) IN PARfNIHESES ARE PIOPOSID <H.Y 

PAGE: 3 



r-nm1LY SI.Jt-1'1/\Ri oPRl~t rs ·w L 

, ') Q 
.TI f.I'Ml'1 FOR SEP 985 

INPUT FILE:WHC_D.WELLS 
COIN GRADIENT WELLS 

IDNSTI'IUENT DE'IK'TION WATER 
NAME UNITS LIMIT STANDARD 3-1-1 3-1-2 3-1-3 3-1-4 

--------- ---·--·---
BETA FCI/L 8.00E+OO 5.00E+Ol "l.43E+Ol l.09E+Ol 3 .99E+Ol l.20E+Ol 
CDNil.JCT UMHO 2.28E+02@ 2.04E+02@ 2.30E+02@ l.94E+02@ 
PH 7.40E+00@ 7. lOE+OO@ 6.60E+OO@ 5.90E+00@ 
WALPHA FCI/L 4.00E+OO l.SOE+Ol 1. 72E+Oll 9.77E+OO 2.93E+Oll 4.48E+OO 
CMr.IUM PPB 5.00E+Ol 
BARIUM PPB 6.00E+OO l.OOE+03 3 ,30E+Ol l.90E+Ol 2.60E+Ol 2.00E+Ol 
CAIX-tIUM PPB 2.00E+OO l.OOE+Ol 2.00E+OO 
OUOMUM PPB l.OOE+Ol 5.00E+Ol 2.40E+Ol l.lOE+Ol 
S:>DIUM PPB l.OOE+02 1 :20E+04 l.18E+04 1. 46E+04 7 .97E+03 
NIOCEL PPB l .OOE+Ol l .40E+Ol · 1.40E+Ol 
'DPPER PPB l.OOE+Ol (l.30E+03) l.SOE+Ol 
/ANAflJH PPB 5.00E+OO l .OOE+Ol 5.00E+OO 
~ESE PPB 5.00E+OO l .lOE+Ol 6.00E+OO 
PCYI'ASUH PPB l.OOE+02 2.25E+03 2.91E+03 3.01E+03 2.69E+03 
HON PPB 5.00E+Ol 7. 70E+Ol l.60E+02 l.79E+02 
PERC™E PPB l .OOE+Ol l.40E+Ol 
CliLf'Olf-l PPB l.OOE+Ol 2.30E+Ol 2.30E+Ol 2.30E+Ol 2.SOE+Ol 
Ml:.'WYOf PPB l .OOE+Ol 
'IDX PPB l.OOE+02 
'lOC PPB l.OOE+03 l .31E+03 
NI'IRATE PPB 5.00E+02 4.50E+04 l.93E+04 l.59E+04 2.38E+04 2.92E+04 
SULFATE PPB 5.00E+02 l.40E+04 l.48E+04 l.54E+04 l.37E+04 
FLOORID PPB 5.00E+02 l.40E+03 5.55E+02 
Oil.ORIO PPB 5.00E+02 1: ssE+04 l.10E+04 l.38E+04 8.33E+03 
PHOSPHA PPB l.OOE+OJ 3.24E+03 

DRAFT 

* - VALUE EXCEEDS PRIMARY DIUNl<OO WATER STANDMD 
I - VALUE EXCEEDS PROOOSED PRIMARY DRINl<OO WATER STANDMD 
\ - VALUE EXCEEDS SOIBENOO LEVEL FOR fUR'IHER INVESTIGATION 

·@ - DETECI'IOO LIMIT WAS tur AVAILABLE FOR CIJ,1PARISOO 
$ - VAWE HAY BE AFFEC'IfD BY PUMP CDNTJ\HINATION 
WATER STANDMD(S) IN PAR.EmHESES ARE m:>rosw ONLY 

PAGE: 4 .....__ _________ 

3-1-5 3-1-6 

, l.70E+Ol 9.08E+OO 
2.29E+02@ l.67E+02@ 
7.00E+OO@ 5.40E+OO@ 
7.04E+OO 5.69E+OO 
2.08E+04 
2.30E+Ol 2.00E+Ol 

l.21E+04 7.22E+03 
l.SOE+Ol 

2.80E+03 2.62E+03 
6 .30E+Ol 

2.00E+Ol 2.lOE+Ol 
l.60E+03$ 
2.31E+03 

l.34E+03 
2.39E+04 2.16E+04 
l.49E+04 l.50E+04 
5.09E+02 
l.30E+04 6.96E+03 



~ 3 I ) ,.'I;;i LiAIT R l EP l 85 r-oN'IHLY SlJf,f,lARY OF RESULTS ED, 
INEUI' FILE:WHC_D.WELI.,S 

com GRJ\DIENT WELLS 
CDNSTI'IUENI' DE'IU'TIOO WA'IBR 

NNtE UNI'IS LIMIT STANDARD 3-2-1 
----
CDLIFRM HPN 3.00E+OO >DL 4.00E+OO* 
BETA PCI/L 8.00E+OO 5. 00E+Ol l .62E+Ol 
ClJNtUC1' UfoflO 2.17E+02@ 
PH 5.40E+00@ 
LOALPHA . PCI/L 4.00E+OO l.50E+Ol 1.0lE+Ol 
BARIUM PPB 6.00E+OO l.OOE+03 4.40E+Ol 
CAIX-IIUM PPB 2.00E+OO l.OOE+Ol 
OUOIJM PPB l.OOE+Ol 5.00E+Ol 
OODIUM PPB l.OOE+02 l.35E+04 
NICKEL PPB l.OOE+Ol 
'UPPER PPB l.OOE+Ol (l.30E+03) 

\NAOOM PPB 5.00E+OO 5.00E+OO 
~ESE PPB 5.00E+OO 1. 70E+Ol 
POTASUM PPB l.OOE+02 3.55E+03 
IRJN PPB 5.00E+Ol 2.32E+02 
ARSENIC PPB 5.00E+OO 5.00E+Ol 
LEAIXiF PPB 5.00E+OO 5.00E+Ol 
1,1,2-T PPB l .OOE+Ol 
OILFORM PPB l.OOE+Ol l.40E+Ol 
'lOC PPB l.OOE+03 
NITRA're PPB 5.00E+02 4.50E+04 l.61E+04 
SJLFA're PPB 5.00E+02 l.43E+04 
OILORID PPB 5.00E+02 l • .15E+04 

• - VALUE EXCEEC6 PRIMARY DRINKilC WA'reR STANDARD 
I - VALUE EXCEEC6 PRJEOSED PRIMARY DRINKIN:; WA'reR STANDI\RD 

·, - VALUE EXCEEC6 SCREENilC LEVEL FOR RJR'IlfER INVESTIGATION 
@ •• DETfX:TIOO LIMIT WAS tUl' AVAILABLE FOR CD'1PARISOO 
$ - VALUE HAY BE AFFOCTED BY ruHP CXNI'I\MINATION 
WATER Sl1\NIWU)(S) IN PARfNIHESES ARE POOEOSED OOLY 

3-3-7 3-3-10 3-4-1 

l.57E+Ol l.55E+Ol l.24E+Ol 
2.69E+02@ 2.68E+02@ 3.30E+02@ 
7.lOE+OO@ 7.lOE+OO@ 7.20E+00@ 
l.92E+Ol\ 2.47E+Ol\ l.39E+Ol 
7 .80E+Ol· 4.lOE+Ol 3 .30E+Ol 

l.11E+04 l.21E+04 l.63E+04 
l .40E+Ol 2.20E+Ol 

5.00E+OO l.20E+Ol 
8.00E+OO 

3.35E+03 3 .31E+03 4.55E+03 
l.10E+02 l.32E+02 3.67E+02 
4. 76E+Ol 

6 .43E+OO 
2.30E+01$ 

l.10E+03 
2.74E+04 l.64E+(l4 l.13E+04 
l.98E+04 1. 72E+04 2.41E+04 
9.71E+03 9.06E+03 9.34E+03 

DRAFT 

PPGE: 5 
'-- ·- ----- -· 

3-4-7 6-S30El5A 
------

2.50E+Ol l.35E+Ol 
3.78E+02@ 4.66E+02@ 
7.90E+OO@ 6.lOE+OO@ 
4.04E+Ol\ 5.60E+OO 
3.80E+Ol 7.40E+Ol 

7.00E+OO 
l.70E+Ol 

l.83E+04 l.47E+04 

l .30E+Ol 
8.00E+OO l.70E+Ol 

9.00E+OO 
4.44E+03 6.94E+03 

l.37E+03 
l.62E+04 l.35E+04 
4.70E+04 l .67E+04 
l.41E+04 6.36E+03 



-- ----------~----

r-DN'IHLY sul+IARI or 
. ., b 

TS D, 1'1 LIMIT R 
INPUT FILE:WHC_D.WELLS 

com GRADIENT WELLS 
CDNSTI'IUENT DETEX.'TIOO WATER 

NAME UNITS LIMIT STANtli\RD 3-~l 3-~2(1) 
-- --------
BETA PCI/L 8.00E+OO 5.00E+Ol 3.45E+Ol 
CDNWCT UMHO 2.32E+02@ 
PH 6.70E+OO@ 
LOALPHA PCI/L 4.00E+OO l.SOE+Ol 2.23E+Ol\ 
BARilJH PPB 6.00E+OO l.OOE+03 l.90E+Ol 
rnRMJM PPB l.OOE+Ol 5.00E+Ol l.30E+Ol 
OODIUH PPB l .OOE+02 l.42E+04 
VllNAC(JH PPB 5.00E+OO 5.00E+OO 
roTA5UH PPB l.OOE+02 2.82E+03 
IR'.JN PPB 5.00E+Ol l.25E+02 
PER<:mE PPB l.OOE+Ol 2.60E+Ol 
'lll.fORM PPB l.OOE+Ol 2.20E+Ol 
.x: PPB l.OOE+03 l.23E+03 

NITRATE PPB 5.00E+02 4.50E+04 l.55E+04 
SJLFATE PPB 5.00E+02 l.38E+04 
FLOORID PPB 5.00E+02 l.40E+03 5.39E+02 
OIIDRID PPB 5.00E+02 l.36E+04 

DRAFT 

* - VALUE EXCEEOO PRIMARY DRrnK~ WA'IBR STANIWID 
• - VALUE EXCEEOO POOrosED PRIMARY ORrnK~ WATER STJ\N[l,\RI) 
\ - VALUE EXCEEOO SCREEN~ LEVEL FOR tlJR'IHER INVFSI'IGATION 

• @ - DE'l'Ex:'l'IOO LIMIT WAS toT AVAILABLE fOR cntPARI~ 
WA'l'CR STANDI\RD(S) rn PARfN'IlfF.SES ARE POOEOSED OOLY 
(1) WFlL 3-~2 BEm; DRILLED rn SEPT1 toT SAMPLED 

EP 85 PAGE: 6 
'---



roN'IHLY &Jl-f-lARi Of' 
. 

.:ridN 1.iIHIT lrnR :<k.'T h as 'fS E. 
INPUT f'ILE :UNC_U.WELLS 

UP GRI\DIENT WELLS 
CDN.5'1'1 'lU ENT OET&:TION WATER 

NAME UNITS LIMIT STANIYuID 1-HJ-l l-H4-6 
----------

BETA PCI/L 8.00E+00 5.00E+0l l .14E+0l 8.93E+00 
CDNWCT UMHO 6.20E+02@ 3.50E+02@ 
FH 8.I0E+00@ 8.40E+00@ 
LOALPHA PCI/L 4 .00E+00 l.S0E+0l 8.03E+00 
STR)NUM PPB 3.00E+02 5.13E+02 
zrnc PPB 5.00E+00 l.18E+02 
CAU:.IUH PPS 5.00E+0l 8.87E+04 4 .88E+04 
BARIUM PPS 6.00E+00 l.00E+03 5.40E+0l 3.20E+0l 
OUOtUM PPS l.00E+0l 5.00E+0l 3.50E+0l 
SJDIUM PPS l.00E+02 2.30E+04 l.84E+04 
VANAIIJM PPS 5.00E+00 9.00E+00 5.00E+00 
~ESE PPS S.00E+00 6 .40E+0l 

OTASUM PPS l.00E+02 7. 77E+03 S.61E+03 
IION PPS 5.00E+0l 2.75E+02 
OiLFORM PPS l.00E+0l 2.40E+0l 
'IOC PPS l.00E+0J 2.00E+03 
NI'IRA'ff: PPS S.00E+02 4.50E+04 7.25E+04* 2.29E+04 
SJLf'A'ff: PPS 5.00E+02 8.62E+04 4. 79E+04 
Oil.ORIO PPS 5.00E+02 7. 76E+03 5.56E+03 

DRAFT 

* . - VALUE EXCEEDS PRIMARY DRINKINi WA'IBR STANIYuID 
I - VALUE EXCEEOO PIORJSED PRIMARY DRrnK~ WA'ff:R STI\NIYuID 
I - VALUE EXCEEDS sau;rnJN; LEVEL FOR FUR'IHER INVESTIGATION 

• @ - OE'IK'TION LIMIT WAS tOT AVAILABLE ffiR <DtPARI~ 
WA'IBR S'mNlWID(S) rn PARWIHESES ARE PIOEOSED OILY 

PAGE: I 



OON'rnLY SU~ OE: R~ LTS (Ji/ ) ~ I.._ MI1J F01tF1' 
INPUT FILE: UN _D.W LS 

COJN GRADIENT WELLS 
OONSTIWENI' DE'IU:TION WATER 

NAME UNITS LIMIT STANDi\RD l-H4-3 l-H4-4 l-lM.-5 
------

~ETA PCI/L 8.00E+OO 5.00E+Ol 6.44E+02\ 2.89E+02\ 
OONilJCT UMHO l.65E+03@ 8.37E+02@ 3.55E+02@ 
PH 7.SOE+OO@ 7.40E+OO@ 8.30E+OO@ 
WALPHA PCI/L 4.00E+OO l.SOE+Ol 3 .08E+02\ 7.75E+Ol\ 
ZINC PPB 5.00E+OO 8.90E+Ol 4.70E+Ol 
CAI..CIUM ·PPB 5.00E+Ol 5.30E+04 4.19E+04 5.59E+04 
BARIUM PPB 6.00E+OO l.OOE+03 6.70E+Ol 5.70E+Ol 4.'iOl::-tOl 
OUOKJM PPB l.OOE+Ol 5.00E+Ol 9.11E+02* 5.48E+02* 5. 72E+02* 
OODIUM PPB l.OOE+02 3. 70E+05 l.68E+05 9.78E+03 
NICKll. PPB l.OOE+Ol 3-.BOE+Ol 
CDPPER PPB l.OOE+Ol (l.30E+03) 6.60E+Ol 
EOTASUM PPB l.OOE+02 8.41E+03 6.22E+03 4.85E+03 
:ION PPB 5.00E+Ol 9.70E+Ol 3.00E+02 5.lOE+Ol 

OiLFORM PPB l.OOE+Ol 2.60E+Ol 2.40E+Ol 2.SOE+Ol 
BIS2EPH PPB l .OOE+Ol l.30E+Ol 
'lOC PPB l.OOE+03 8.89E+03 3.98E+03 l.21E+03 
NI'fflATE PPB 5.00E+02 4.50E+04 l.04E+06* 3.92E+05* l.93E+04 
SULFATE PPB 5.00E+02 l.lOE+OS 8.39E+04 4.39E+04 
Oil.ORIO PPB 5.00E+02 5.16E+03 4.54E+03 3.58E+03 

DRAFT 

* - VALUE EXCE:E:00 PRIMARY DRINKI?l; WATER STANDi\RD 
I - Vl\LUE EXCE:E:00 PROEOSED PRIMARY DRINKI?l; WATER STANDi\RD 
I - Vl\LUE EXCEEOO sau:ENOO LEVtL FOR fllR'IHER INVESI'IGATION 

• @ - DE'I'fX:TIOO LIMIT WAS N)T AVAILABLE FOR CDMPARISOO 
WATER S"mNDMD(S) lN PARENmESES ARE POOEOSED <H,Y 

985 PAGE: 2 
.....__ -- . .. .. - · 



CDNSTI1UENI' DETEX:TION 
NAME UNITS LIMIT 

--------
BETA PCI/L 8.00E+00 
CDNWCT UMHO 
PH 
BARIUM PPB 6.00E+00 
OODIUH PPB l.00E+02 
VANAIXIM PPB 5.00E+00 
roI'ASUH PPB l.00E+02 
I~ PPB 5.00E+0l 
Oil..FORM PPB l~00E+0l 
'IOC PPB l.00E+03 
NI':mATE PPB 5.00E+02 
SULFATE PPB 5.00E+02 
OllDRID PPB 5.00E+02 

t-t:>N'IHLY surw.iY 0, RF.$L~!I\BWE · · ::l'p 
INPUT FILE:WIIC_U.WELLS 

UP GRADIENT WELLS 
WATER 

STANDI\RD 3-8-2 6-S19-El3 
--------

5.00E+0l l .19E+0l 
3 .37E+02@ 3. 78E+02@ 
7.20E+00@ 7.90E+00@ 

l .00E+03 3.80E+0l 4.70E+0l 
l.90E+04 2.50E+04 
l.l0E+0l l.20E+0l 
5.34E+03 7.33E+03 
l.08E+02 7.30E+0l 

l.20E+0l 
l.30E+03 l.46E+03 . 

4.50E+04 l.62E+04 l .61E+04 
2.50E+04 S.30E+04 
8.17E+03 l.48E+04 

DRAFT 

* - VALUE EXCEEa> PRIMARY DRINKIOO WATER STANDI\RD 
I - Vl\LUE EXCEEa> POOEOSED PRIMARY DRINKI?l; WATER STANDMD 
\ - VALUE EXCEEa> srae:rn:m; LEVEL FOR EUR'IHER INVFSTIGATION 
@ - DF:lU'TIOO LIMIT WAS NJl' AVAILABLE FOR CDMPARISOO 

· WA'lER STANDARD(S) IN PARmIHESES ARE PK>EOSED OOLY 

Hif FO ~ 985 PJ\GE: 3 
---·-·· --- - -- · .. ·-- . 



--- -· -

..umn,y suMMARl o e:.Ji,TS " l . , 
IT, FOR' <OCT ~'T N Li 85 

INPUT FILE:WHC_D.WELLS 
OCWN GRJ\DIENT WELLS 

O)NSTI1UENT OEnX:TION WA'IBR 
NAME UNITS LIMIT STANI:WID 3-1-1 3-1-2 3-1-3 3-1-4 

------
OLIFRH MPN 3.00E+00 >OL 
BETA PCI/L 8.00E+00 5.00E+0l l.17E+0l l.17E+0l 2.SlE+0l l.03E+0l 
O)NllJCT UMHO l .81E+02@ 2.14E+02@ 2.54E+02@ l.75E+02@ 
PH 6.B0E+00@ 6.20E+00@ 6.00E+00@ 7 .l0E+00@ 
LOALPHA PCI/L 4.00E+00 l.50E+0l l.61E+Cll 4. 76E+00 l.96E+0ll 6.46E+00 
BARIUM PPB 6.00E+00 l.00E+03 3.40E+0l 2.20E+0l 2.80E+0l 2.l0E+0l 
S'.>DIUM PPB l.00E+02 l.18E+04 l.21E+04 l.68E+04 8.29E+03 
WOO\ruM PPB 5.00E+00 8.50E+00 6.00E+00 
MAN:;ESE PPB 5.00E+00 6.00E+00 
lUl'ASUM PPB l.00E+02 2.48E+03 · 3.26E+03 3.42E+03 2. 79E+03 
IR:JN PPB 5.00E+0l 7.B0E+0l l.68E+02 2.03E+02 l.10E+02 
">ERCENE PPB l.00E+0l l.00E+0l 
Oll.FOR't PPB l .00E+0l l.70E+0l l.80E+0l l.90E+0l l.80E+0l 
ME'lHYOf PPB l.00E+0l 4.30E+02 
'lOX PPB l.00E+02 4.21E+02 
10C PPB l.00E+03 l.89E+03 l.47E+03 2.15E+03 
NI'mATE PPB 5.00E+02 4.50E+04 2.15E+04 2.07E+04 l.88E+04 2.53E+04 
&JLFATE PPB 5.00E+02 l.35E+04 l.47E+04 l.17E+04 l.43E+04 
OUDRID PPB 5.00E+02 8.32E+03 l.18E+04 2.84E+04 4.88E+03 

DRAFT 

* - VALUE EXCEEOO PRIMARY DRrnKIN:. WA'IBR STANI:WID 
• - VALUE EXCEEOO PROroSED PRIMARY DRrnKIN:. WA'IBR STANI:WID 
I - VALUE EXCEEOO SCREEN~ LEVEL FOR fUR'IHER INVESTIGATION 
@ - DE'IU'TION LIMIT WAS tVl' AVAILABLE FOR <DIPARISOO 
WATER STANI:WID(S) rn PARf.NIHESES ARE PROOOSEO OOLY 

PAGE: 4 

3-1-5 3-1-6 

4.00E+00* 
l.0lE+0l 
2.08E+02@ l.91E+02@ 
6.60E+00@ 6.90E+00@ 
6.00E+00 9.55E+00 
2.00E+0l 2.00E+0l 
l.23E+04 7 .56E+03 

2.79E+03 2.56E+03 

l. 70E+0l l.40E+0l 

2.68E+04 2.18E+04 
l.36E+04 l.42E+04 
5.21E+03 . 6.38E+03 



~- - ~--~~--~-

MJmHLY SU~ 0 ~~ 0 :TibN d rolh_..69as 
INFUT FILE:WHC_D.WELLS 

IXWN GRADIENT WEI.LS 
CDNSTI'IUENT DETEX:.'TIOO WA'IER 

NAME UNITS LIMIT STANDMD 3-2-1 3-3-7 3-3-10 

OLIFRM MPN 3.00E+00 >DL 4.00E+00* 
BETA PCI/L 8.00E+00 5.00E+0l l.46E+0l 9.31E+00 
CDNil.JCT UffiO 2.31E+02@ 3.36E+02@ 2.65E+02@ 
PH 7.00E+00@ 7.80E+00@ 7.00E+00@ 
WALPHA PCI/L 4.00E+00 l.S0E+0l 8.59E+00 8.25E+00 2.32E+0l\ 
BARIUM PPB 6.00E+00 l.00E+03 4.80E+0l 3.70E+0l 4.40E+0l 
IDDIUM PPB l.00E+02 l.47E+04 2.06E+04 l.26E+04 
VANAIX.JM PPB 5.00E+00 9.00E+00 
HAtl.ESE PPB 5.00E+00 5.00E+00 6.00E+00 
roTASUM PPB l.00E+02 3.78E+03 5.28E+03 3. 71E+03 
IR)N PPB 5.00E+0l 9.70E+0l 2.82E+02 1.59~+02 
i.F.ADGF PPB 5.00E+00 5.00E+0l 
1,1,2-T PPB l.O0E+0l 
roe PPB l.00E+03 l.14E+03 l.18E+03 
NI'.mATE PPB 5.00E+02 4.50E+04 2.23E+04 l.08E+04 l.64E+04 
SULFATE PPB S.00E+02 l.37E+04 2.96E+04 l.69E+04 
OilDRID PPB S.00E+02 l.17E+04 l.23E+04 8.16E+03 

DRAFT 

a 

* - VALUE EXCEEI:6 PRIMARY DIUNKIN:; WA'IER STANDMD 
I - VALUE EXCl:EC6 PROIOSED PRIMARY DRINKOO WA'IER S'll\NDMD 
I - VALUE EXCEED.S SCRWU?{; LEVEL FOR RJR'IHER INVFSI'IGATION 
@ - DE'l'fX:TIOO LIMIT WAS N'.JI' AVAILABLE FOR CDMPARI~ 
WA1m S'mNDARD(S) IN PARm!HESES ARE PK>IOSED CH.Y 

3-4-1 3-4-7 

l .06E+0l l.89E+0l 
3.07E+02@ 3.24E+02@ 
7.S0E+00@ 6.80E+00@ 
l.26E+0l 3.97E+0l\ 
3.40E+0l 4.l0E+0l 
l.75E+04 l.91E+04 
9.00E+00 5.00E+00 

4.97E+03 4.65E+03 
l.92E+02 

l.70E+0l 
l.07E+03 

9.42E+03 l.52E+04 
2.41E+04 3.68E+04 
7.79E+03 l.32E+04 

P/\GE: 5 
-- ---· --- --·-

6-S30El5A 

8.22E+0O 
4.83E+02@ 
6.S0E+00@ 

6.40E+Ol 
l.49E+04 
5.00E+00 

6.94E+03 

7.20E+0O 

l.61E+03 
l.10E+04 
l.55E+04 
3.76E+03 



1'0lffliLY SUMMARYl OFJF.su1,TS 
INRJT FILE :WHC_D. WELLS 9 1 :-rr~ LI 

OCWN GRADIENT WELLS 
UlNSTl'lUENI' OE'I'EX:l'ION WA'IER 

NAME UNI'IS LIMIT 5".l'ANDAAD 3-'l\-l 3-'1\-2 
------

BETA PCI/L 8.00E+00 5.00E+0l 3.84E+0l l.69E+0l 
CDNWCT UKiO 2.80E+02@ 3.09E+02@ 
m 7.l0E+00@ 7 .60E+00@ 
L£W.PHA PCI/L 4.00E+00 l.S0E+0l 2.0SE+0l\ l.07E+0l 
BARIUM PPB 6.00E+00 l.00E+0J 2.60E+0l 3.l0E+0l 
OOOIUH PPB l.00E+02 l.56E+04 2.67E+04 
MAN.ESE PPB 5.00E+00 4 . 00E+0l 
R)TASUH PPB l.00E+02 3.21E+03 5.74E+03 
IRJN PPB 5.00E+0l 6.80E+0l 
an.F0111 PPB l.00E+0l l.J0E+0l 
ME'IHYOI PPB l.00E+0l 7.l0E+0l 
'IOC PPB l.00E+0J 3 .85E+03 
~!'IRATE PPB 5.00E+02 4.SOE+04 l.97E+04 l.09E+04 

. WLFATE PPB 5.00E+02 l.22E+04 7,44E+03 
rux>RID PPB 5.00E+02 l,40E+03 5,40E+02 
Oil.ORIO PPB 5.00E+02 2.61E+04 l.88E+04 

DRAFl~ 

* - VM.UE EXCEEDS PRIMARY DRINKING WA'IER STANCWID 
I - VM.UE EXCEF.DS ProfOSED PRIMARY OOINKJN:i WA'IER 5".l'ANDAAD 
I - VM.UE EXCEEI:6 SCREENOO LEVEL FOR FUR'IHER INVFSI'IGATION 

. @ - DETEx:TIOO LIMIT WAS tur AVAILABLE FOR CDMPARI~ 
WATER S'lJI.NIWID(S) IN PAREmHESES ARE PIORJSED OOLY 

IT fOR fP g as PAGE: 6 
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Attachrrent 1 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

Seattle, Washington 
AEl'lY TO 
"~OF: MIS 329 

MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

Observations and Conments Relating to the Ground-Water Monitoring 
Actfvitfes fn the •100• and •300• Areas of Hanford 

Frederick Wolf, Hydrogeologf~----
Field Operations and Technica~ortBranch 

Marcia Bailey, Environmental Protection Specialist 
RCRA Compliance Branch 

Observation of the sampling techniques employed at this site impressed me 
favorably. The only critical corrment I have concerns the "plumbing• used 
during well pumpage. Since ground-water chemistry is frequently controlled by 
dissolved gasses (which include CO2), the possibility of developing 
non-laminar flow in a pipe or fitting is of considerable concern. Dissolved 
gasses, dependent on partial pressures, can be lost by rapid changes in fluid 
pressure, resulting in pH inaccuracy and possible losses of dissolved metals 
and organics. Analysis of wellpurging indicates that after 2 minutes of 
pumping, the well is producing 1001' aquifer water. 

MY concerns with the overall aspects of ground-water monitoring are more 
fundamental. Frankly, without additional geohydrologic information specific 
to the 100 and 300 areas, little interpretation other than "geo-speculation• 
is possible. Data is required concerning: 1. fonnation hydraulic 
conductivity, 2. storage coefficients. and 3. Vertical (as well as 
horizontal) head gradients. Also of concern is the design of the monitoring 
wells. Apparently these wells were installed to meet a variety of needs and 
may not be appropriate for trace organics monitoring. The well materials, 
screen design and length, and construction techniques used were frequently not 
in compUance with RCRA technical guidelines. My recommendation is that where 
organic contamination is suspected or confinned, modern monitoring wells, 
constructed using approved materials (such as stainless steel) and with 
shorter screen lengths be installed. I also rec01111lend pump testing of all 
monitoring wells at these locations to detennine hydraulic conductivity-.-Slug 
testing at this site might further reduce the value of these monitoring points 
for chemical or radiological data, and should not be considered. 

MY final concern deals with delineation of the hydrogeology at these 
locations. (The approacn taken seems to be "geological"; it may be necessary 
instead to delineate ground-water flow boundaries in a hydraulic sense.) I 
reconmend additional monitoring wells constructed to greater depths with 
supplemental down holQ, geophysical logging effort, along with in-sit,testing 
of hydraulic conductivity, as appropriate. 

Attachments 

I 

I 
I 

. I 
I 
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Attachrrent 2 

··::_:;. Columbia River . ·.; ..... . ... ~ .... . . . 
. ·: :~:.. . 

·• .. • .. 
183-H Solar · .. ·. · 
Evaporation ·.;:'.·:· . · .. 

:••;ns "-.-?~~~:~•-• 
199-H4-6 

1
~:'99.H4_3 ·:·· · . 

~und-Water 
Flow Direction 

e199-H3-1 

199-H4-2 A 

100-H Area 

400 800 

' Scale in Feet 

• Wells in the Interim 
Status Network 

A Other Nearby Wells 

- - - Point of Compliance 

FICUR! 5-1. 100-H AllU WELL LOCATION MAP 



Attachment 3 

~;N.:\LYSES FUf;: l·H:LLS S, ,11F'Ll::D 6/ 13-· :: (; / 1 c ,,--. r. : , c~ .i 
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C"'I ¢ \0 -I I I IJ") N ¢ N C"'I 

¢ ~ ¢ I I I I I 

:c :::c :c .... C0 .... ,- ,-

I I I I I I I I 

°' °' °' °' °' °' a-, °' 
Constituent °' a-, °' °' °' C'\ a-, °' ,- ,- .... C"'I C"'I C"'I C"'I C"'I 

,ffseni c ., :·: .. .. .. .. ,. ,. ' ·' 

barium ,. ,. >: .. .. 
ct·iramium ;-: .. .. 
cadmium .. ,. ,. .. .. ;•: 

-f 1,.,or i de :< •.• 

l~ad ,. ,. , ·, ;•: .. 
mer--cLiry ,. ,. ., ;.: ;.: ;•: !'{ 

ni trate .. ;-: .. . .. .. N " ,. :-: 
selenium .. .. .. !-t .. ;.: 

Si 1 ver ,. ,. .. . ,. .. ;·. ,. '·' 

endr· in " ,. ,. .. .. 
l i r,dane ,. .. ,. 

,net.ho~: ych 1 or· .. ..• .. ,. ,. ,. 

to:-: ""phene ,. V .. ,. .. , .. ,, 4·-D -· .. .. .. , ·, :-: ,. 

2:- 4, 5-TF· S1 1 ·,c- ,: ,. •.• .. . !·: :-: .. 
r · ad i Lim ... ,. .. :-: :-: 
1Jr_oss alph"' .. , .. ,. :-: :-: 

gross beta ,. ,·, :-~ ;-: 

col i form ,. ., ,. 

vc:11 ·,adi um .. 
copper· .. .. >: 
1llc\l lUdl ,~se .. 
sudi Llln ,. 

potassiu,n 
1·,ydrdz i rH~ ,. :-: 
cydni de .. ,. 

sul f i.~ Lt1 ... ,. 
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Lt"ol ,::ir· i dt? 

c:.\1ll1nur Ii Llill .. , . .. - ,. 

.. ,11t i monv .. 
nickel ,. ,. 

,,d umi nL1111 ,. ,. 

carbon tetr· i.-.c.1 , l ur · l de ;-: ,. ' .' ,. 

benzene .. ;-~ .. •.• •.• 

dio::ane .. .. .. 
m~thyl eth ·, l I ,_, l_lJli~· •.• ;-: ,. 

p 1-r-idine :-: ,. 

t.ol Lll:nr~ .. .. " ;-: 
,: y lent? .. .. ,. .. 
1 . 1 . 1-tr· i c:h 1 ,.;r cJt : Ll1df11a: · • ;-: .. 
1 . 1 • :::--tr· i c:h 1 ,~,, LlL' t.l l.;;\i "-" .. .. 
Lr- i chl or-oell, 'y' l crH! >: .. ,. 

per ch 1 or· oetl 1-,, l ~II~ .,. •.• 

tic~ :-: ac:h l orophe1 ,t:! ,. :,; 
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Attachrrent 3, continued 
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Chromium 

Lea<l -
Nitrate -
Cadmium 

Chromium -
:"'? Lead 

"""' Nitrate 

Cadmium 

., 

Attachment 4 

Levels of Contaminants Found in 100-H Area Wells 
June and July, 1985 

Upgradient Wells 
All values given as ppb 

Wel 1 199-HJ-1 Well l 99-H4-6 
June ~ June ~ 

26 37 26 26 

121 85 42 105 

59,000 71,600 15,000 20,100 

2 2 13 2 

Downgradient Wells 
All values given as ppb 

Well l 99-H4-5 Well 199-H4-4 Well 199-H4-3 
June ~ June July June July 

180 472 646 729 1,130 1,030 

147 

15,100 

2 

136 30 61 70 43 

23,800 1,300,000 _ 510,300 1,350,000 _ 621,000 

2 2 2 

EPA Interim Primary Drinking Water Standards 
Maximum Levels, ppb 

Chromium 

Lead 

Nitrate (as N) 

cadmium 

50 

50 

10,000 

10 

2 2 



Attachrrent 5 

TABLE ll-1 

All rs?IMATE OF CHEMICALS POTEMTIALLY DISCHARGED TO TI1E 300 AREA 
PROCESS TREHCHES PRIOR TO FEBRUARY 1, 1985 

Intermittent Discharges 
<Grams <kgs 

Amonium Bifluoride 
Antimony 
Arsenic 
Barium 
Cadmium 
Dioxane 
Dioxint 
Hydrocyanic Acid 
Pyridine 
Selenium & Compounds 
Thiourea 
Misc. Laboratory 

Chemicals 

Benzene 
Carbon Tetrachloride 
Chromium 
Chlorinated Benzenes 
Degreasing Solvents 
Formaldehyde 
Formic Ccid 
Hexachlorophene 
Kerosene 
Lead 
Methyl Ethyl Ketone 
Mercury 
Napthalene 
Nickel 
Phenol 
Silver 
Sulfuric Acid 
Tetrachloroethylene 

(Perchloroethylene) 
Toluene 
Tributylphosphate 

(Paraffin Hydrocarbon 
1,1, 1-Trichloroethane 

(Methyl Chloroform) 
Trichloroethylene 
Xylene 

• Later Discharges 

Copper 
Detergents 
Ethylene Glycol 
Hydrofluoric Acid 
Nitrates 
Nitric Acid 
Sodium Hydroxide 
Paint Solvents 
Photo Chemicals 
Sodium Chloride 
Uranium 
Perchloroethylene 
Heating Oil 
2-Butoxy Ethanol 

Solvents) 

•• -30 kg/mo .. 
S30 leg/mo 
S200 limo 
-100 kg/mo .. 
s2000 kg/mo 
S300 limo 
S300 limo 
s100 limo 
s700 limo .. 
-75 tonly'• 
-20 kg'fi 
-450 1 ... 
-300 l 
1200 1/yr 

trncluded only because of the potential for Dioxin to exist as a trace 
impurity in Chlorinated Benzenes. 

•These discharges were relatively continuous. 

••These materials are still discharged . 
••• Known spills. 
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Process ___r=::::=::::: 
Trenches~ •1 -4 

UP/. 

e699-S19-E13 

Attachmmt 6 

JOO Area 

300 Area 

\ /.8-2 
Ground-Water 
Flow Directions 

,. u •.\ ,. t ~ )..), . fl" . ):. 

I ' 
w\1 IV '. ~ ~i ./ ' I •; t 'I ,· \ 0 . , 

, .,. ,; i ·,, 
. . \· 

.... \ 

e4-1 

699-S30-E15Ae 

Stevens Drive 

~Fence 

• Wells in the Interim Status 
Network 

Note: 
All well numbers should be 
prefixed by 399 unless other
wise noted 
0 800 1600 Ft 
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Attachment 7 

Levels of Contaminants Found in 300 Area Wells 
June 1985 

Upgradient Wells 
All values given as ppb 

We 11 399-8-2 

Leaa 45 
Ch l orofonn <. 1 O 

Trichloroethylene <10 

Well 699-S19-E13 

126 
, 10 
,10 

Downgraaient Wells 
All values given as ppb 

Lead 

399-2-1 399-1-1 399-1-2 399-1-3 399-1-4 399-4-1 
55 127 115 30 .. 38 99 

399-4-7 399-3-10 699-E15A 399-1-5 399-1--6 399-3-7 
82 77. 5 81 30 44 140 

Chl orofonn 

399-2-1 399-1-1 399-1-2 399-1-3 399-1-4 399-4-1 
13 28 15 42 30 <- 10 

399-4-7 399-3-10 699-E15A 399-1-5 399-1-6 399-3-7 
, 10 <10 <l 0 25 <..10 <-J O 

Trichloroethylene 

399-2-1 399-1-1 399-1-2 399-1-3 399-1-4 399-4-1 
<10 , 10 <10 < 10 ~ 10 12 

399-4-7 399-3-10 699-E15A 399-1-5 399-1-6 399-3-7 
<10 <- 10 < 10 , 10 ( 10 30 

• 



n 

; 

RCRA-
r: ~\, ,: 0 r..~ ··""' r..: r-. r: r.: r-lT r.:1 lf ,._, f ·.'- .. •! . . : :.- : ~- r Ii. R~~~ CON~IDENT!A°l 

i ~.:-· ~~ i'/ ~- •· 
1. - - ~- I\ ' 'C r- 1 n '- I ·, · · .. , · . ..; ,: 'J i-t:K,,·1\ ,._,,j U :·1 \ . ' . , \.,,., _, .. ~ ·~· ' -- __ ,_ 

., : :·, .::t ··. : 

M/S 533 
# - . . .. • •• • 

Subject: 
. . ' .. . - ' ,-:,~ 

RCRA Ground Water Monitor1ng Oversight Inspection, 
U.S.DOE Hanford 

From: Marcia L. Bailey -'1Tf) 
To: File 

...... . 

A ground water monitoring inspection was conducted at part of the U.S. 
Department of Energy Hanford facility on June 18-22, 1985. This was 
conducted as an oversight inspection of the Washington Department of 
Ecology. The inspection was limited to the 100-H and 300 areas of the 
Hanford facility. 

Participating in the inspection for EPA were Fred Wolf and myself. 
Denis Eric.kson represented Ecology. Battelle Pacific Northwest Laboratory 
personnel conducted the purging and sampling procedures for U.S.DOE. 

Field measurements and purging and sampling procedures were observed, 
and duplicate samples obtained, for four wells in the 300 Area and three 
wells in the 100-H Area. (EPA and Ecology analysis results for duplicate 
samples are not yet available.) Battelle's procedures were, for the most 
part, conducted efficiently, using appropriate protocol. (See the corranents 
regarding flow rates and their potential impact on sample integrity in Fred 
Wolf's report, Attachment 1.) 

Following are COfl'IJlents which relate to the specific area~ which we 
observed. Each is treated, for regulatory purposes, as a separate facility. 

100-H Area 

Four concrete solar evaporation basins comprise the 183-H Basin, within 
the 100-H area. Since sometime during the 1970 1s, the basins accepted mixed 
chemical wastes generated at the N Reactor Fuel Fabrication Facilities for 
storage purposes. Hanford's Part B application, submitted in November 1985, 
states that the basins would discontinue receipt of wastes on or before 
November 8, 1985, and that closure was scheduled to be effected by removal 
of all wastes and contaminated soil and concrete. 

The sampling effort at the time of this inspection marked the 
implementation of Hanford's interim status ground water monitoring program. 
Wells installed previously, for other monitoring purposes, are being used 
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for this program. According to the Part B application, an assessment 
program was developed, rather thdn a detection program, since previous data 
had indicated the presence of dangerous waste constituents. Therefore 
Hanford is pursuing the option of an alternate ground-water monitoring' 
system, the requirements for which are described at 40 CFR ~265.90(d). 

The monitoring network consists of five wells (see map, Attachment 2). 
Two of the wells are considered upgradient, although the Part B application 
states that these wells may be sometimes influenced by gradient reversals 
which occur when the Columbia River stage is high. At least one other well 
was being investigated to determine its suitability as an upgradient well 
for this area. 

Samples for analysis are reportedly being obtained monthly. The list 
of parameters that were to be analyzed for the samples being taken during 
this inspection was provided by Battelle and is included here as Attachment 
3. According to the Part B application, "additional parameters, such as the 
contamination indicators, that are required for a detection-level program 
(but not for an assessment-level program) have recently been added for 
consistency with other interim status programs. 11 Two wells are also being 
analyzed for the dangerous waste constituents in WAC 173-303-9905 
(comparaole to Appendix VIII), but these results have not yet been made 
available • . 

Hanford's analytical results for this area were made available in 
November, 1985, for samples taken during the months of June and July, 1985. 
Results for tetrachloroethylene were omitted, according to the facility, due 
to potential contamination introduced into the sample by the sampling pump. 
Chr~nium, lead and nitrate levels exceeded drinking water standards, 
including, for some parameters, samples from upgradient wells. A synopsis 
of levels of these contaminants is given in Attachment 4 • 

The adequacy of the wells used by Hanford in its monitoring network in 
this area is under study by EPA and by Ecology, subsequent to infonnation 
submittals by Hanford in October and November, 1985. 

In Hanford's Part B application, it is stated that "a full description 
of the plume cannot be accomplished until a full year of sampling has been 
conducted because of the seasonal variations known to exist in this area. 11 

However, because of the limited number of wells and the fact that all 
downgradient wells show contamination, the extent of the plume is not 
detenninable from any amount of data derived from the existing wells. 
Additional wells must be installed to accomplish this. Also, additional 
pump testing to detennine hydraulic conductivity is recommended (see 
Attachment 1). This would yield information that would help identify the 
tate of plume movement, which has not yet been done. 
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300 Area 

The 300 Area at Hanford contains reactor fuel manufacturing facilities 
and research and development laboratories. The 300 Area Process Trenches 
of interest for the purposes of this inspection, consist of two ' 
1500-feet-long leacning trenches used to dispose of liquid wastes generated 
in the 300 Area. Flow to the trenches reportedly averages approximately 2.5 
million gallons per day. According to Hanford's Part B application, steps 
were taken to eliminate disposal of dangerous or hazardous wastes into these 
trenches subsequent to February 1, 1985, and that since then, "process 
trench influent consists only of cooling water, process water, and other 
non-sanitary waste which are not materials designated dangerous by RCRA 
State Regulations or the WHC Environmental Protection Manual, MG-99." 
Previous discharges to the trenches (since 1975) consisted of laboratory, 
maintenance and process wastes. An estimate of past discharges was provided 
by Hanford and is given · here as Attachment 5. 

The Hanford Site Hazardous Waste Groundwater Monitoring Plan, received 
in May, 1985, describes two incidents of unintentional spills of 
tetrachloroethylene into the 300 Area process trenches. These consisted of 
approximately 120 gallons in November 1982 and approximately 20 gallons in 
July 1984. The document describes ground water investigations that were 
conducted subsequent to each of these releases. Contamination was found in 
downgradient well samples in each case, with concentration peaks of 1840 ppb 
after the first incident and 690 ppb after the second. Despite the fact 
that contamination of the ground water with hazardous waste was established 
soon after each release, no report was made of these findings to the EPA 
Regiondl Administrator, which is required by 40 CFR §265.93(d)(5) (in 
conjunction with the requirements of 40 CFR §265.90(d)). 

As with the 100-H Area ground water monitoring plan, an assessment 
program, rather than a detection program, was designed for the 300 Area 
process trenches, due to prior knowle~ge of contamination. Toe interim 
status ground water monitoring program was implemented in June, 1985. 

The monitoring network consists of 16 wells, most of which were 
installea for previous monitoring efforts. Locations of the wells are shown 
on the area map, Attachment 6. Two of the wells are considered to be 
upgradient, although the same gradient-reversal phenomenon present in the 
100-H Area wells probably occurs here as well. 

All of the downgradient wells, except one, are perforated or screened 
at the top of the aquifer. The uppermost aquifer in the 300 Area is about 
90 feet thick, with the water table approximately 30-40 feet below ground 
surface. Most of the -wells are carbon steel-cased, ~ith 50 feet of 
perforations at the top of the aquifer. Three wells are stainless steel, 
screened at the top of the aquifer for distances ranging from 10 to 40 
feet. Another stainless steel well is screened for 25 feet at a depth of 
45-70 feet below land surface. 
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Since hazardous wastes disposed in the process trenches include 
substances which would be expected to settle to the bottom of the saturated 
zone, the wells which comprise the 300 Area monitoring network are not 
sufficient to detect or rule out the presence of such contamination. In 
addition, the complicated nature of the geology in the Hanford area requires 
that different stratigraphic horizons be monitored; installation of well 
clusters with different vertical screening lengths would be appropriate. 
Screen lengths should not exceed 10 feet. · 

The list of substances to be analyzed for samples taken from the 14 
wells in the 300 Area sampled in June 1985 is given in Attachment 3. As 
with the 100-h Area, plans have been made to include detection-level 
monitoring parameters for all wells, and WAC 173-303-9905 parameters for two 
wells. Results for the June 1985 sampling effort were made available in 
November 1985. The concentrations of contaminants which were detected and 
reported are given in Attachment 7. The results for 1 ,1,1-trichloroethane, 
tetrachloroetnylene, and methylene chloride were omitted, according to the 
facility, due to the possibility of contamination of samples by the sampling 
pumps. 

It is stated in Hanford's Part B application that, for the 300 Area, 
"the data available at this time are not sufficient to allow plume 
description," and further, that "a more complete plume description will be 
provided when data for the first full year of Interim Status monitoring 
become available in June of 1986." For reasons wnich include the lack of 
adequate monitoring wells, as described above, a complete plume description 
is not possible utilizing the existing ground water monitoring network. 
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