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EXECUTIVE SUMMARY 1 

2 

3 

4 

5 

Remedial activities at the Fernald Environmental management Project (FEMP) are divided among five 

Operable Units. Operable Unit 5 includes soil, groundwater, and other environmental media within the 

FEMP boundaries and, in some cases, in small areas outside the boundaries. This document relates to 

volatile organic compound (VOC) and total uranium contamination in perched groundwater within clay till 6 
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underlying the Sewage Treatment Plant. As shown in Figure 1-1, the sewage treatment plant lies along 

the FEMP's eastern boundary, in soil remediation Area 1. 

A Remedial Investigation of Operable Unit 5 reported low concentrations of VOCs in perched groundwater 

The OU5 Record of Decision required that perched groundwater collected during soil 

excavation must be pretreated to remove RCRA-listed perchloroethylene prior to treatment in the A W " .  

within the STP. 

Additionally, the presence and concentrations of other VOCs and total uranium is pertinent to planning the 

proper management, routing, and AWWT treatment needs. To determine the proper management of 
collected perched groundwater, samples were collected in more permeable zones within the clay till to 

determine the current conditions of perched water contamination. 

This investigation included drilling of three exploratory boreholes to 25 feet depth within the STP, to 

identify the presence of more perineable material within the clay till. After review of the lithologic logs 

of these three borings, two additional borings were drilled to obtain samples within the two more permeable m 

(silt) zones identified in the exploratory borings. Two water samples were collected within these borings 

and sampled for VOCs and total uranium. The two perched water samples did not contain detectable levels 

21 

22 

of .VOCs or total uranium. This is presumably because: 1) the source, being the sludge in the sludge 

drying beds, has been removed since the first sampling of the RI, and 2) the residual VOC contamination 

has since been degraded. 25 
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1.0 INTRODUCTION 

1 .1  PURPOSE 

The purpose of this predesign investigation was to obtain perched water quality data necessary to support 

the design of the excavation strategy for the Sewage Treatment Plant (STP) area. The data from this 

investigation, in conjunction with the existing data collected during the Remedial Investigation (RI), was 

used to assess the nature and extent of volatile organic compound (VOC) contamination in perched water 

underlying the STP. This information is necessary to evaluate and select the appropriate perched water 

handling and treatment systems to be utilized during soil excavation activities. 

Previous studies conducted under the RI have identified the sludge drying beds, located in the northeastern 

corner of the STP area, as the source of perched water VOC contamination in the area. During the 

production years, sludges from STP processes and sludges that accumulated at various facility sumps were 

deposited on the sludge drying beds for dewatering. In particular, sludges from the laundry operation sump 

which contained VOC contaminants including a RCRA-listed waste (tetrachloroethylene) were periodically 

placed on the beds. As a result of this practice, the sludge drying beds have been designated Hazardous 

Waste Management Unit 41. Perched water samples collected in 1990 and 1993 from a series of six 

monitoring wells installed during the RI (which have since been plugged and abandoned) confirmed 

localized VOC contamination, including tetrachloroethylene, originating at the sludge drying beds and 

extending west within discontinuous sand lenses in the glacial overburden. This investigation focused on 

a 

collecting perched water samples to develop a current snapshot of perched water conditions and further 

delineate the extent of VOC contamination (specifically RCRA-listed tetrachloroethylene) sufficient to 

support completion of the remedial design for the STP area. 

1.2 AREA DESCRIPTION 

The STP area is located along the eastern perimeter of the FEMP boundary within remediation Area 1, 

Phase II. The STP, associated facilities, and an abandoned solid waste incinerator are contained within 

an area on the FEMP property surrounded by a 6 feet high chain-link fence to restrict access. The STP 

became operational in 1952 for treatment of the FEMP sanitary wastewater. The system was later 

reconstructed to receive both sanitary and process-related wastewater. The use of the STP to treat process- 
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related wastewater was discontinued with the installation and start-up of the biodenitrification effluent 

treatment system. 

1.3 SCOPE 

Continuous soil cores were collected to a depth o feet using the Geoprobe at three lxations (see Figure 

1-1). The samples were described by the field geologist and lithologic logs were created for each 

exploratory boring. The soil cores were not archived or sent to the lab for analysis, but were disposed in 

accordance with Section 5.0. 

The PSP for Perched Water Sampling at the STP included two boring/water sample locations. Because 

the coarse-grained material (CGM ) kriging model was completed after the PSPs had been written, the 

boring locations in the PSP were reevaluated against the new CGM model. As a result, one boring was 

moved to the southeast (Boring 121 18), and an additional boring was added (Boring 12120). 

Water samples were collected from silt zones identified in borings 121 19 and 12120. Boring 121 18 did 

not reveal any coarser grained layers that would yield water for sampling. The water sample from each 

boring was collected through the probe rods using a bailer and were analyzed for VOCs and total uranium. 

Groundwater samples from each water bearing zone was collected through the probe rods using a bailer. 

Field quality control samples includes a duplicate, a rinsate, and a trip blank. The duplicate water sample 

was collected from the silt zone in Location 12119 ( the location of the highest historical VOC 

contamination). All water samples were analyzed for VOCs (SW-846, Method 8240) and for total 

uranium (ICP/MS or Bromopadap) at Analytical Support Level B. Sampling and analysis activities were 

consistent with the Sitewide Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) Quality Assurance Project Plan (SCQ) and the Data Quality Objectives SL036, Revision 3. 
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2.0 FIELDACTIVITY 

2.1 GENERAL 

Three boring locations were selected for this investigation based on historical data on perched water 

quality and lithologic conditions in the study area. One location (121 19) was chosen to coincide with the 

highest detected VOC contamination to determine the current concentration for VOCs. A kriging model 

for estimating the locations of coarse-grained material (e.g. sand and gravel) was used to determine the 

locations of 121 18 and 12120. All changes from the PSP were documented on an approved VariandField 

Change Notice as described in Section 3.3. 

2.2 NUMBERING SYSTEM 

Perched water samples were assigned a unique sample identifier, as listed in Appendix A. Fernald 

Analytical Customer Tracking System (FACTS) identification numbers were used by the laboratory to track 

the sample through the analytical and data review process. 

The unique sample identifier has 20 characters or less and is divided into five parts as follows: 

A 1P2STP-Sample Location-Depth-Suite-QC 

Where: 

AlP2STP = Sample collected for the Area 1, Phase 11 Swage Treatment Plant 

Sample Location = Boring number 

Sample Depth ID = Top of sample interval 

Suite = Analytical Suite. "L" = volatile organic compounds 

QC = Quality control sample, where applicable. "D" = duplicate, "X" = rinsate, "T" = trip 

blank 

For example, sample identification number AlP2STP-12119-11.5-L-D is a duplicate sample collected in 

Area 1, Phase 2, at location 12119 collected from 11.5 feet, for VOC analysis. The sample identification 

number for a trip blank associated with the above sample will be AlP2STP-12119-L-T. 
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2.3 SURVEYING 

The easting and northing coordinates and surface elevation of each location were surveyed using the 

Geodimeter Survey instruments or a global positioning unit. Locations that were moved up to three feet 

due to utility restrictions or Geoprobe accessibility did not necessitate completion of a Variance 

Requesmield Change Notice (VR/FCN). A W C N  was completed for boring locations that were moved 

more than three feet required. The final coordinates of the boring locations are listed in Appendix A. 

2.4 PHYSICAL SAMPLING 

2.4.1 Exploratory Boreholes 

At each location, soil samples were collected from each exploratory borehole to identify zones of perched 

groundwater. The soil samples were collected using the Geoprobe" Model 5400 in accordance with 

procedure EQT-06, Geoprobe @Model 540C)-Operm'on and Maintenance. Continuous soil samples were 

collected in 36 inch intervals from 0 to 25 feet below the surface using the dual tube sampler equipped with 

a plastic liner insert. The soil cores were screened using photoionization detector in accordance with EQT- 

04, Photoionization Detector-&librtion, Operation, and Maintenance. All samples were described by 

a geologist. Descriptions were documented on a lithologic log and a strip log by the geologist. The soil 

samples collected for lithologic description were disposed as described in Section 5.0. 

2.4.2 Perched Water Sampling 

Following completion of the lithologic log by the geologist, the Area Project Manager determined the depth 

of perched water samples based on the lithology. The PSP required that groundwater samples be collected 

from saturated sand lenses greater than 1 foot thick as identified in the exploratory boring. Because no 
saturated sand lenses were found in the borehole, water samples were taken from silt layers instead. Silt 

layers were encountered only in Borings 121 19 and 12120. The lithologic logs are provided in Appendix 

B. 
i .  : ~. ,. . , . . .  .;. . . . . .  . .  . , . . .  < -  _ I  : . , . , , , .  , . . , ( . X .  - . ... , - . . .. 

For each waterbearing zones identified for groundwater sampling by the Area Project Manager, an 

additional borehole was installed to the top of each perched water zone. The Geoprobe borehole for the 

water samples were located adjacent to the exploratory borehole within a 5 foot radius. A temporary 

screen point (screen point 15) was deployed per procedure EQT-06, Geoprobe@ModeZ 54WOperation and 
Maintenance. The screen point was located through the layer to be sampled. The perched groundwater 
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VolatileOrganic , 

Compounds 

TotalUranium 

sample was then collected using either Teflon tubing fitted with a stainless steel check valve or a stainless 

steel mini bailer. The water sample was collected to minimize agitation and was carefully poured from the 

bailer directly into the sample container. 

Liquid Grab HCI. pHC2, Off-site B 14 days 3-4(lml amber glass 
~ 1 4 '  C Vials 

Liquid Grab None On-site B 6 months 500 ml glass or 
plastic 

For VOC samples, the field technician ensured that no air bubbles were present in the sample container 

after placing the lid securely on the sample container. All sample lids were encircled with custody tape 

and the technician dated and initialed the taped lid. After collection, the technician affixed the Fernald 

Analytical Customer Tracking System (FACTS)-generated label to each sample linerkontainer. The 

sample was submitted to the Sample Processing Laboratory for shipment to an off-site contract laboratory 

for VOC and total uranium analysis. Table 2-1 provides the sampling and analysis requirements for these 

constituents. 

TABLE 2-1 
SAMPLING AND ANALYTICAL REQUIREMENTS 

All field measurements, observations, and sample collection information were recorded as applicable on 

the Sample Collection Log, the Field Activity Log, the Lithologic Log, the Chain of CustodyRequest for 

Analysis Form, and the Borehole Abandonment Record. Each unique sample identifier was listed on the 

Chain of CustodyRequest for Analysis and was used to identify the sample during analysis, data entry, 

and data management. 

2.5 EOUrPMENT DECONTAMINATION 

Sampling equipment was decontaminated before transport to the sampling area, between sampling intervals, 

and after all  sampling is completed. J3ecause soil samples were collected for lithological descriptions only, 

the soil sampler and components were wiped down between sample intervals and locations to remove 

visible soil or material. Equpment that contacted the water sample (Le., screen point) underwent a Level 
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II decontamination prior to installation as referenced in Section 6.11 of the procedure SMPL-01, Solids 

Sampling. 

2.6 FIELD OUALITY CONTROL REOUIREMENTS 

Field quality assurance consisted of the collection of one duplicate groundwater sample from location 

12119 in the sampled silt lens, a trip blank, and a rinsate sample. The duplicate sample consisted of two 

times the required volume of sample collected using the bailer as specified in SMPL - 21, Collection of 

Field Quality Control Samples. The trip blank was also collected per SMPL-21, and accompanied the 

samples from the field to the laboratory. 

2.7 BOREHOLE ABANDONMENT 

Boreholes were abandoned using bentonite slurry tremied through the probe rods per procedure EQT-06, 

GeoprobeB Model 5400-Operation and Maintenance. Bentonite pellets (hydrated in two-foot intervals) 

were used to abandon the boreholes. All borehole abandonment activities were completed in accordance 

with Section 5 and Appendix J of the SCQ. Borehole abandonment was documented on the Borehole 

Abandonment Record. 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

3.1 PROCEDURES AND MANUALS 

To assure consistency and data integrity, field activities in support of the PSP followed the requirements 

and responsibilities outlined in the following procedures and guidance documents: 

ADM-02, Field Project Prerequisites 
EQT-04, Photoionization Detector-Calibration, Operation, and Maintenance 
EQT-05, Geodimeter @ 4OOO Survey System - Operation, Maintenance, and Calibration. 
EQT-06, GeoprobeB Model 5400 - Operation, Maintenance, and Calibration 
SC-GWM-FO-201 , Groundwater Sampling Activities 
SMPL-O 1 , Solids Sampling 
SMPL-2 1 , Collection of Field Quality Control Samples 
SDP 766-S-1O00, Shipping Samples to m i t e  Laboratories 
Trimble Pathjinder Pro-xL GPS weration Manual 
Sitewide CERCU Quality Assurance Plan (SCQ) 

3.2 INDEPENDENT ASSESSMENT 

Independent assessment was performed by the FEMP QA organization by conducting a surveillance. One 
surveillance was conducted which consisted of monitoring or observing on-going project activity and work 

areas to verify conformance to specified requirements. Surveillances were planned and documented in 
accordance with Section 12.3 of the SCQ. 

3.3 IMPLEMENTATION OF CHANGE 
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Before the implementation of changes, the Characterization and Sampling Manager was informed of all 

RequesUField Change Notice Form (VIUFCN). The W C N s  for this investigation are provided in 
Appendix C and are summarized in Table 3-1. 
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proposed changes. Changes to the PSP were noted in the applicable field activity logs and on a Variance 
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TABLE 3-1 
SUMMARY OF VARIANCES/FIELD CHANGES 

50.03 SO.03-1 

50.03.50.03-2 

e ,  November 18, 1997 

Documented relocation of Boring 121 18 and added Boring 
12120, due to review of new kriging model. 

2 

3 

4 

5 

Added total uranium to the analyte list for all water samples, as 
the concentration must be known for potential pretreatment 
purposes. 

6 
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4.0 HEALTH AND SAFETY 

All work was performed in accordance with applicable Environmental Monitoring Project Procedures, Rh4- 

0021, Safety Performance Requirements Manual, FDF Work Permit, Radiation Work Pennit, Penetration 

Permit, and other applicable permits. Concurrence with applicable safety permits was indicated by the 

signature of each team member assigned to this project on the briefing record. 

All FDF and subcontract personnel that worked on any portion of the project that used a subcontractor 

drilling company were briefed on and complied with the Project Specific Health and Safety Matrix. 

* 

The Field Safety Contact ensured that each team member performing sampling related to this project had 

been briefed on the applicable permits. Additionally, team members were trained to applicable 

procedures listed in Section 3.1. A copy of applicable safety permits/surveys issued for worker safety and 

health was posted at each sample location area. 
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5.0 DISPOSITION OF WASTE . 

During sampling activities, the field sampling team generated contact waste and decontamination waste. 

These wastes were managed in accordance with the Soils Characterization and Excavation Projects's Waste 

Disposition Support Services (WDSS) through the Project Waste Identification Document (PWID) process. 

Waste was managed in accordance with PWID No. 458. Excess soils that met the On-site Disposal Facility 

(OSDF) Waste Acceptance Criteria (WAC) based on historical data was consolidated and dispositioned in 

Removal Action 17 stockpile SP-3. Soils that exceeded the OSDF WAC were consolidated and 

dispositioned either to the Operable Unit 1 stockpile (non-RCRA) or transferred to Waste Programs 

Management for off-site shipment. Soils were placed in containers labeled with the boring number, date, 

media, and sample plan number. The containers were left in the area for pickup by Waste Materials 

Management. Water was dispositioned to the Plant 8 treatment system. 

Generation of decontamination waters were minimized in the field; wherever possible, equipment was 

decontaminated at a facility that discharges to the AWWT, either directly or indirectly through the 

stormwater collection system. Contact waste generation was minimized by limiting contact with the sample 

media, and by using only necessary disposable materials. This waste stream was evaluated against 

dumpster criteria using the PWID process. If the materials did not meet the dumpster criteria, and 

alternative disposal option was identified. The Waste Disposition Contact was contacted by the Area 

Project Manager prior to the start of boring activities to initiate the PWID process. 
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6.0 DATA MANAGEMENT 

A data management process was implemented to properly manage collected information upon completion 

of the field activities and to supplement existing information that will be used for remedial design and 

remedial action. As specified in Section 5.1 of the SCQ, sampling teams described daily activities on the 

Field Activity Log (FAL) in sufficient detail for the sampling team to reconstruct a particular situation 

without reliance on memory, Sample Collection Logs were completed according to the applicable 

procedures. 

Electronically recorded data (e.g., Geodimeter, etc) was downloaded to disks as soon schedules permitted. 

Team members reviewed the data for completeness and accuracy and then downloaded the data onto the 

Local Area Network (IAN). Once the data was on the LAN, the Data Management Contact performed 

an evaluation of the data and produced an error file and a compressed archive file of the data. Once 

completed, the data was sent to the loader where it was loaded onto the Oracle system and an error log was 

generated. The data was made available to users through both the Graphical Information System (GIS) and 

Microsoft Access Software. a 
Field documentation, such as the FAL, underwent an internal QA/QC review by the field team members. 

Copies were delivered to the Data Management Contact who evaluated the data and created the appropriate 

links between the electronic and paper ata. The paper data then was sent to data entry personnel for input 

into the Oracle System. Field packages were validated by the QA validation team. 

Analytical data from on-site and off-site laboratories was reported in preliminary form to the 

Characterization Lead by the Laboratory Contact as soon as the data was available in the FACTS database. 

Following validation of the data for each sample release, the data for that release was reported to the 

Characterization Lead in the final data report format. 
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7.0 RESULTS OF INVESTIGATION 

7.1 BORING LITHOLOGY 

The lithologic boring logs are supplied in Appendix B. Boring 121 19 revealed the presence of three thin 

(1 .O to 1.5 feet thick) silt layers within the clay till. The uppermost layer is very moist and is at a similar 

elevation (5.5 to 6.5 ft depth) as the uppermost silt layer in Boring 1442, which is located nearby. The 

middle layer is at 12.5 to 14 ft  depth and was designated as very moist in the field lithologic logs. The 

lowermost layer was at 18 to 19.5 ft depth and was slightly moist. 

Boring 12120 also revealed three silt or siltkand layers. The uppermost silthand layer is at the ground 

surface, 4 feet thick, and dry, with the bottom foot being comprised of sand. The middle silt layer is 2.5 

feet thick, wet, and at 9 to 11.5 ft depth. The lowermost silt layer was 2 feet thick, wet, and at 21 to 23 

ft depth.. 

Boring 121 18 revealed only a dry, shallow, 2 foot thick silt layer corresponding to the silt layer in adjacent 

boring 1448. The remainder of the boring was drilled through clay, therefore there was no zone in which 

to sample perched groundwater. 

7.2 PERCHED WATE R SAMPLING 

Water samples were taken from middle silt layers encountered in Borings 121 19 and 12120. In Boring 

121 19, the uppermost silt layer had been sampled via Boring 1442 during the OU5 RI and the lowermost 

layer was only slightly moist and therefore would not yield much water. In Boring 12120, the top silt/sand 

layer was dry and therefore would not yield water, and the lowermost silt layer is below the extent of 

excavation. 

Two water samples, each related to the middle silt layer encountered in borings 121 19 and 12120, were 

collected and analyzed for VOCs and total uranium. The boring locations, sample identification numbers, 

sample intervals, and analytical results are presented in Appendix A. No volatile organic compounds were 

detected, except for acetone at 6 ppb (below the detection limit of 10 ppb), in the perched water sample 

from Boring 121 19. However, VOCs were not detected in the duplicate sample from this boring. No total 
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uranium was detected in the water samples, at detection limits of 9.8 and 7.3 ppm in Borings 121 19 and 

12 120, respectively. 

In conclusion, it appears that the perched groundwater may no longer be contaminated with VOCs. There 

are two reasons for this: 1) the source, being the sludge in the sludge drying beds, has been removed since 

the sampling was conducted during the RI, and 2) the residual VOC contamination has since degraded to 

nondetectable levels. However, the detection limits under this investigation was 10 ppb; the detection 

limits under the RI investigation were lower and revealed low levels of contamination below 10 ppb. 

Regardless, any residual VOC contamination that was below 10 ppb during the RI has most likely been 

degraded to nondetectable levels by today. 
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12118 

121 19 

12120 

NA 

NA 

NA 

TABLE A-1 
SAMPLE IDENTIFIERS, LOCATIONS, DEPTHS, AND ANALYSES 

NA 1351670 480025 NA NA NA 

AlF'2STP-12119-11.5 1351641 480106 11 515 .5  ND Acetone 6 
(< 9.8) 

AlP2-12119-11.5-D NA ND 
(< 10) 

(< 10) 
A 1 P2STP- 12 120-8 1351725 ND ND 480115 8.0-12.0 (<7.3) 

AlP2STP-12119-T NA NA NA NA 2-Butanone 6 

AlP2STP-12119-X NA NA NA NA 2-Butanone 6 

. AlP2STP-12120-T NA NA NA ND 
(< 10) 

NA 

NA = not applicablehot analyzed 

, 



55200-RP-000 1 
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Chloromethane 

Vinyl Choride 

Bromomethane 

a November 18, 1997 

Trichloroethene 

1,2-Dichloropropane 

Bromodichloromethane 

TABLE A-2 
VOC ANALYTES 

Chloroethane 

1,l-Dichloroethene 

cis- 1,3-Dichloropropene 

4-Methyl-2-pentanone 
~ 

Carbon Disulfide 

Acetone 

~ ~~~~~~ 

Toluene 

trans-l,3-Dichloropropene 

Methylene Chloride 

1,l-Dichloroethane 

~ 

1,1,2-Trichloroethane 

Tetrachloroethene 

1 ,ZDichloroethene (total) 

2-Butanone 

2-Hexanone 

Dibromochloromethane 

Chloroform 

1, 1 ,1-Trichloroethane 

. ,. - 

Chlorobenzene 

Ethylbenzene 

Carbon Tetrachloride 

Benzene 

~ 

Xylene (Total) 

Styrene 

1 ,2-Dichloroethane 

1,1,2,2-Tetrachloroethane 

~~ 

Bromoform 
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FEMP , ,- r ( 2 4 -  

LITHOLOGIC LOG PACE 

LOCATION/NUMBER: COORDINASS: DATE STARTED: DATE COMROED: 

SURFACE ELEVATION: 

1 3  /5? Y %bYt 10-/ -9 7 10-1 -P7 1 

DRILLING CONTRACTOR: 
fd la 

GEOLOGIST: g. +& 
1 WATE R RECOVERED DURING DRILLING: WATER L O s l  DURING DRILLING 

I NA- GAL. I nrP GAL. MA GAL. 
WATER USED DURING DRILLING: 

I I I 

SAMPLE 

DATE. AND 

I I 

2 '  
FS-F-368 1 G: / WPSC / 95-0037.DRW (07-10-95) SAMPLES CCUECTEO PER A S U  STANDARD PENnRATlON TEST. 

. .  



I 

! 
. e  

SAMPLE : C, 
' V ) C  TIME, . 3 - 
,o \o  

NUMBER : ,Q 
(FEn) DATE. AND 1 d 

I I 

L - I  I 

I h 

DESCRIPTION t -  
u : :  

3 5  
> c  
o u  

a (Colors identified per Munsell Color Chart) 

4 - 

5 4  A ICLI - 

6 a -  

REMARKS 

I I 

SAMPLES COLLECTED PER ASTM STANDARD PENCTRATION TEST. 

C:\WPSc\95-0 140.DRW FS-f-3681-1 7/11/95 



FE MP 

(Continuation Page) 
i LITHOLOGIC LOG 

I PROJECT NUYBER: 1 LOU;;;U;ER: 

r 

A 

SAMPLE c 

3 -  

z; 
cnz 2- DESCRIPTION 

W E  

3 ;  

DEPTH TIME. w :  1 2: (FEET) DATE. AND 

NUMBER (Colors identified per Munsell Color Chart) 

b 

REMARKS 

: a  SAMPLES COUECTED PER ASTM STANDARD PENETRATION TEST. 

fS- f -3681-1  ',' '7/11/95 C:\WPSC\95-0 l43.OF 

* . %  . . .: . - .  . . ,. .*e* 004)02s 



ALPHA 

DESCRIPTION 

(Colors identified per Munrell Color Chad) 

S A  

I. I 

SAMPLES COLLECTED PER ASTM STANDARD PENnRATlON TEST. 

FS-F-368 1- 1 7 1  1 1/95 



FEMP 

(Continuation Page) 
LITHOLOGIC LOG- 

LOCATION NUUBER: 

I CONTROL NUUBE 

i PROJECT NAUE: )4- f &p &.&d -k PROJECT NUYBER: I s ; b r 0 3 * V - O 3  I / % I / %  

I 
u , $  

S? 
U;; a (Colors identified per Muntell Color Chart) VI 

&c DESCRIPTION 
> I  urn o u  
U T  

6 S p n  

c cc 
6 

b CL 
I 

6 F 
I I 

SAMPLES COLLECTED PER ASTU STANDARD PENETRATION TEST. 
1 

FS-F-368 1- 1 ?/ 1 1/95 

. f  , -++ ?. 



FEMP 
LITHOLOGIC LOG 

(Continuation Page) 
PROJECT NAUE: 

A 

cnz DESCRIPTION 
cn: t- 

DEPTH TIME. 3-  g j  
gG 

SAMPLE 

DATE. AND 2" o u  8 :  ' t  
NUMBER Y (Colors identified per Munrell Color Chart) 

LOCATION NUUBER: -/- KO NUYBCR: 

O t  
W>. 

REMARKS 

Y STANDARD PENORATION TEST. 

.) . 

FS-F-568 1- 1 7/ 11/95 C:\WPSc\95-0 140.Dr 



[ 5 0 0 3 5 4 0 7 . ~ 7 / W 2 - 0 9 3  LITHOLOGIC LOG 
CONTROL NO.: 

PACE 1 O f L .  i 
5 0 . 0 7 . n - 0 3  

LOCATION/NUMBE R: COORDINATf&, DATE STARTED DATE COMPLETED: 
! /all? G - I B O I  lo- 2-4 7 I O  - L - $ 7  u 1 - 3 9 1  ~ c I  ' SURFACE ELEVATION: 
I rdh 

GROUNDWATER LEVEL: 1 DATE: I Tl:Ei , I CROUNDWATE R LEVEL 

NA d 4  dft 
DRILLING CONTRACTOR: DRILLING EOUIPMENT DRILLER 

G- prob o 

GAL. I FJ4 GAL. PJA GAL. 1 t J 1  
I 

SAMPLE 
TIME, 

DATE. AND 

DEPTH 

I I NUMBER 

6 

4 L 

I 

IC nrt I ALPHA 

f SAMPLES 
F S-f -368 1 

COLLE CTiD. 



SAMPLE 

NUMBER 

b E l A  / GAMMA1 

6 

6 

- 

- 
DATE 

I 

I 

S A A  ' 

19. - 2- of L L *  I ' 

LOCATION NUMBER ! 

REMARKS 

P I 3  = 6.9 pp" 
POL: = 0 ccpv- 

P Z D  = 6 . 4  pp" 
p d  z Q cc.p- 

I I I 
NOTES: 

n?E 'br Y Y R L R  

I WE#;HIS Of HIUYER 

C:\WPSC\95-0 14O.DRW 

000030 

SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. 

FS-F-368 1- 1 7/ 11/95 
I .  - 9 



L 4  I 

w t s m  or WUER 

h 
L 
v) 

O t  
DESCRIPTION cnb gg > c  2 2  cnx o u  

v) zz xz (Colors identified per Munsell Color Chori) 
Z 
0 

6 1  ICLI 
( A P  

6 

6 

6 

6 
I I L m  DATE '1 TIME I PLING EQUIPMENT: 1 1  NOTES: 

REMARKS 

FS-F-5681- 1 7/ 1 1/95 

. .  ,-%. Q 



I I I -  
vl 

DESCRIPTION 

(Colors identified per Munsell Color Chart) 

I 

I 
I 

LOCATION NUMBER: 

)a119 

REMARKS 

FS-F-3681- 1 7/11/95 

* ’ . 2 < *  . ‘a 

C:\WPSf\95-0 140.0F 

O O O Q X  



[ Pogr 5 of L - 2 0 4 6  FEMP 
LITHOLOGIC LOG 

(Continuation Pagej 

CONTROL NUMBER: 

5 c 3 4 5  Y o  3 9 7fC.72 bo I i 
I LOCATION NUMBER 

I - ! SAMPLE 

! 
/DEPTH TIME. 

hn)  DATE. ,AND 
NUMBER 

c - l  

I PET" / GAMMA 

I I F  

I 

S A 4  , P L  - 

l-7- 

CL - 

C L -  
I I 

-1 [ ~ P L I N G  EQUIPMENT: I I NOTES: 

REMARKS 

SAMPLES c o u c m  PER ASTM STANDARDPENETRATION TEST. 

FS-F-3681- 1 7/ 11/95 

-. i+ 

C:\wPSC\95-0 I4O.D . .  

000833 



. .  

i 

c .  il 
I 

I I 

I I I 

REMARKS 

PZ 0 = 0- 4 p,,- 
+= b CCf- 

FS-F-368 1 - 1 7/ 11/95 
’ ’*.‘ 

- ’2 
C:\WPSC.95-0 140.DF 



I CONTROL NUMay: 1 FEMP 
I I T U ~  ncir I r 

L - I  I 

DESCRIPTION 

(Colors identified per Munsell Color Chart) 

S A 9  

Q #  

U 

u -  

m- 
i4 E 

REMARKS I 

I I I I 

MPLING EQUIPMENT: 

- 
I 

'a& ASTM STANDARD PENnRAllON TEST. 
C : \ W P S c \ S ~ O  140.DRW 



,. . 

LITHOLOGIC LOG 
PROJECT NAME:h- ' - C P  P C K h d  W I  -r ,<acp I .  q t k  PROJECT NO.: 

LOCATION/NUMBER COORDlh 

SURFACE ELEVATION: GROUNDWATER LEVEL: 

GEOLOGIST: 

WATER USED DURIL 

5 r P  '3b.er. n.0 3 

[at 20 I - 1 I - .  

Af4 
DRILLING CONTRACTOR: DRtLLER 

dA 
F I d e c  \GAIL \ 743 I \ l C ~ C /  

I ,  I f 7  
I DATE STARTED: 

WATER RECOVERED DURING DRILLING: WATER LOST DURING DRILLING 
I GAL. I M GAL. /\rA GAL. 

IC DRILLING: 

SAMPLE 1 DEPTH 1 TIME, 
(FEET) DATE. AND 

] l o - / - 9 7  

/&e97 

G: / WPSC / 95-0037.DRW (07-10-95) FS-F-368 1 
SAMPLES COLLECTED PER ASTM !STANDARD PENnRATlON TEST. 

'vl 
I c . -4.2 . 

1 -  



FEMP 

(Continuation LITHOLOGIC LOG Page j 20 4 6 Pogo -2. 3f 

i PROJECT NAME:* 1 pL.= i~ p,,&d u & r  PROJECT NUMBER: I LOCATION NUMBER: 
I 

. 

I I i -  
v, 

DESCRIPTION 

v c  
(Colors identified per Munsell Color Chart) 

0 

b 

I 6 9+d mL 

I I 

5pJl - ML 6 

4 5fw 

REMARKS 

W P L I N G  EOUIPMENT: NOTES: 

lYPf & S Y R L R  

WEICHlS Cf WYYtR 

SAMPLES COLLECTED PER ASTM STANDARD PENnRATlON TEST. 

FS-F-568 1 - 1 7/ t 1/95 

. .f . 3 . .  c 

. .: 1 

I .  

. ,  
I 

v 

C:\WPSC\95-0 113.- 

OOQO37 



/@'? -9 FEMP 
LITHOLOGIC LOG 

. ' f3NTROL N B r  

:%oLTAf-/  "s E 7/00 f - 007 ' (Continuation Page) 

6 PROJECT NAME: IC)- ( p k  R @ LOCATION NUMBER: iw* L,\;T at 5 7 p  

I I I 

! 

cn 

DESCRIPTION cnb REMARKS 

(Colors identified per Muntell Color Chart) 

r 

I 
I 

I I 

I - I  - I  
T I  I W P L I N G  EOUIPMENT: 1 I NOTES 

J i z ? z q E :  
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. 

C:\WPSC'.95-O 14O.Oi 

-0OQ038 



! 

DESCRIPTION REMARKS 

(Colors identified per Munsell Color Chort) 

SAMPLES COUECTED PER ASTM STANDARD PENETRATION TEST 

FS-C-368 1- I 7/ 11/9s 
L., h 

* 4  . 

C:\WPSC\95-0 140.: 

000033 



6 

6 

0 

6 
- 

- - 
DATE BKGD 

PID \ 
ALPHA 

& a /  
BClA / GAMMA 

1 - 1  - I  5&/4 

. . .  ~. i . , .. . 

q y q q  
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. 

C:\WPSC\95-0 140.c 
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/ 

VARIANCE I FIELD CHANGE NOTICE 

Feld Ch- 

This variance documents a change in the location of the Boring 121 18, and the addib'on of a 
new boring, Number1 21 20. The following table summarizes the changes to the proposed 
locations as stated in Section 2.0, Table 2.1 of the PSP. 

3 .  

original Revised 
Boring ID Easthg Northing Esst'ng Northing Comments 

121 18 1351 508 480425 1351670 480025 Changed Location 
12119 1351641 480106 1351641 480106 No Change 
12120 N/A N/A 1351 725 4801 15 New Boring 

The revised locations were determined by reviewing a new kriging model based on recent 
brings placed in the Sewage Treatment Plant area under pSP A 1P2 PmDes ian Inv- . .  

otal Uranium in the Se waae T reatme nt Plant Area, Rev. 0, Dated 8/97, 
# 50.03.59.05, EDC#552OO-PSP9001. 

lam 
CONTROLLED 

COPY 
N.0: 

854Q O R I G A L  

VARIANCERN APPROVED fX lYES I IN0 I RMSlON REQUIRED: I )YES IxlNO 

DISTRIBUTION 



/' 
Y 

/NO.: 50.03.59.03 

T TITLE: Perched Water Sampling at the Sewage Treatment Plant 2 0 4 6 ]I ~ a t e : L m  .- 
- -  -- . -- --- - F a  

CE I FIELD CHANGE NOTICE (Inctude justifbtion): 

This vmiance is to have tlie water collected to be endyzed for total 
VOAs. The TAL will be TAL 50.03.59.03-8 for Tot& Uranium by ICPtMS or Bromopadap with 
a Highest Allowable Minimiim Detectable Concentration of 10 ypm. & 

1) ur3niunl in additiotr to 

g, 
JUStificedOn 
tf th. wstei needs to be prrtre-ted the total uraniurn concentration needs to bo known. 

ED6 
CONTROLLED 

COPY 

No* 8544 

ORIGINAL 




