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May 20, 1998 

North Carolina Department of Environment 
and Natural Resources 

Division of Waste Management 
401 Oberlin Road 
Suite 150 
Raleigh, North Carolina 27605 

Attention: 

Subject: 

Dear Marti: 

Ms. Martha T. Morgan 
Environmental Engineer 

Sampling and Analysis Plan 
Weyerhaeuser Box Plant 
Charlotte, North Carolina 

Delta Project No. E092-05l-l 

Please find attached a copy of the Sampling and Analysis Plan (SAP) for the referenced site. Per 
our telephone conversation on May S, 1998, the following revisions have been made: 

• Depth to water measurements will be collected twice per year (May and November); 
• Total depth of monitoring well measurements will be collected once per year (May); and 
• The reference to laboratory supplied teflon bailers. has been deleted to allow for the use of 

disposable teflon bailers. 

Also as discussed in the Annual Post Closure Monitoring Report, ground water sampling for 
inorganics should be discontinued. 

If you have any questions regarding this information, please contact me at (704) 541-9890. 

Sincerely, 

DELTA ENVIRONMENTAL CONSULTANTS, INC. 

7l;.-cttU.a c .P~ 
Richard E. Powell 
Project Geologist 

enclosure 

cc: Ms. Angel ia Risner, Weyerhaeuser 
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WEYERHAEUSER BOX PLANT 

CHARLOTTE, NORTH CAROLINA 

DELTA PROJECT NO. E092-051 

1.0 INTRODUCTION 

This Ground Water Sampling and Analysis Plan (SAP) was prepared by Delta Environmental Consultants, 

Inc. (Delta) on behalf of the Weyerhaeuser Company, 5419 Hovis Road, Charlotte, North Carolina 

(Weyerhaeuser). The site location is shown in Figure 1. 

The facility was constructed as a box manufacturing plant in 1961. No additions have been made to the 

facility building although the concrete storage and loading area adjacent to the soufh of the building was 

expanded approximately thirteen years ago. The facility's water and sewer needs are supplied by fhe City 

of Charlotte. 

The area surrounding fhe facility is highly industrialized. An abandoned battery manufacturing facility, 

• owned by Union Carbide, is located to the east across Hovis Road. The other surrounding properties are, 

a warehouse (the Texas Limited Partnership) to fhe south, Ryerson Steel Processing to fhe north, and a 

wooded area to the west. 

• 

A 90 pound disposal of 1,1,1-trichloroethane (TCA) occurred at the facility in 1990. The incident was 

reported to the North Carolina Department of Environment, Health and Natural Resources (NCDEHNR), 

and the Solid Waste Management Division (Division) in September 1992. The Division requested a site 

investigation. The results of the investigation led to a administrative order of consent between 

Weyerhaeuser and the Division. 

This SAP is required by an Administrative Order of Consent, Docket # 93-042 (Order), entered into 

between Weyerhaeuser and the NCDEHNR, Solid Waste Management Division. This order became 

effective on March 5, 1993 . 
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This plan presents details related to data collection including the following items: 

o description of the ground water monitoring system; 

o description of the ground water sample collection logbook; 

o description of the water level monitoring procedure; 

• description of the ground water sample collection procedure; 

• description of sample identification and shipment procedures; 

o specification of analytical methods and constituents; and, 

o a sampling and reporting schedule. 

This SAP is based on information obtained through Phase IV hydrogeologic investigations of the facility. 

Those investigations are documented in Delta's Phase I Site Characterization report dated September 29, 

• 1992, the Phase II Site Characterization report dated November 3, 1992, the Phase Ill Site 

Characterization report dated September 3, 1993, and the Phase IV Site Characterization report dated July 

14, 1995. 

• 

2.0 GROUND WATER MONITORING SYSTEM 

2.1 Hydrogeologic Couditions 

The sire lies within the Charlotte Belt of the Piedmont Physiographic Province of south-central North 

Carolina. The area is mantled wifh a thick layer of unconsolidated material consisting of soil and 

weathered bedrock, commonly referred to as saprolite, overlying competent bedrock. Local surficial soils 

consist of dark reddish brown to tan silt, elastic silt, and lean clay. A gray clay to clayey silt underlies the 

site at a depth of approximately 10 feet. The underlying saprolite is approximately 50- to 60-feet deep and 

shows prominent parent rock structure and foliation. 

The saprolite grades into a zone of partially weafhered rock (PWR) ranging from 10- to 20-feet thick 

which grades into competent bedrock. Bedrock is reported to be Cambrian-age metamorphosed gray 

quartz diorite and tonalite, which is generally medium to coarse grained and foliated. Mineral constituents 
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include plagioclase, feldspar, quartz, biotite, hornblende, and secondary epidote (Goldsmith and others, 

!988). 

2.2 Lithologic Logs and Well Completion Recol"ds 

Copies of lithologic logs for the soil borings conducted during previous investigations are included as 

Appendix A. A site map and topographic map of the site area are illustrated in Figures 1 and 2, 

respectively. 

Figure 3 shows the cross section location lines C-C' and D-D', respectively. The site stratigraphy is 

shown on cross sections C-C' (Figure 4) and D-D' (Figure 5). Monitoring well elevations including the 

top of screen, bottom of screen, measuring point (top of casing), and land surface along with well 

completion details are presented in Table 1. 

2.3 Ground Water Hydrology 

A ground water table elevation contour map, constructed from measurements collected from the 

monitoring system on June 15, 1995, is illustrated in Figure 6. Typical depth to water at the site is 4 to 

5 feet below top of well casing. Ground water flow is generally towards the west. 

The hydraulic gradient across the site was calculated between monitoring wells MW-3, MW-4 and MW-5 

at approximately 0.03 feet per foot. The vertical gradient was measured between well pair MW-4/DW-1 

at less than 0.0005 feet per foot upward. Cross section maps illustrating the vertical component of ground 

water flow are presented in Figures 4 and 5. 

3.0 GROUND WATER SAMPLE COLLECTION LOG BOOK 

A logbook documenting each sampling event for each monitoring well will be maintained on site. The 

logbook will contain the following information: 
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• persmmel on site; 

• weather conditions; 

• sample identification number and location; 

• sampling point and date and time sampled; 

• depth, to an accuracy of 0.01 feet, of ground water below a designated measuring point; 

• date and time of the depth measurement; 

• total depth of the well and casing diameter; 

• type of instrument used for measurement of the depth to water and its serial number if 

available; 

• ground water elevation; 

• list of equipment used for purging of the well and their serial numbers if available; 

• list of field measurements obtained during well purging to include pH, specific 

conductance, temperature, depth to water, and cumulative volume of water removed from 

the well; 

• date and time the purging process begins and ends; 

• list of equipment used for sample collection and their serial numbers if available; 

• description of sample appearance and any problems encountered during the sampling 

process; 

• description of any decontamination procedures conducted in the field; 

• list of the type and number of sample containers filled at each well, preservation 

procedures, shipment procedures, and the analytical parameters requested; 

• a comments section to record any other information deemed pertinent to the sampling 

event but not specifically requested by the form; and, 

• the signatures of those person(s) completing the logbook and the person conducting the 

sampling . 
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A sample page from the logbook is included as Appendix B. The logbook will be a notebook with inseit 

sheets. 

4.0 GROUND WATER ELEVATION MEASUREMENT 

A site benchmark of 787.04 feet was established for the basis of vertical elevation control at the site 

during a 1961 topographic survey of the site. This benchmark is located at tbe top of the walkway at the 

front entrance to the facility. The top of casing (TOC) of all monitoring wells was surveyed by direct 

leveling relative to this established datum. In all cases TOC refers to the top of the monitoring well riser 

pipe. 

Ground water level measurements will be collected on a semi-annual basis by Delta personnel using an 

electronic water level indicator marked in continuous 0.01 foot increments. All measurements will be 

recorded to the nearest 0.01 of a foot. The depth to ground water will be measured from the north side of 

the TOC. All measurements will be recorded in the Ground Water Sample Collection Logbook. The 

total depth of each monitoring well will be confirmed annually. 

Collection of depth to ground water measurements will be performed in sequence from the monitoring 

well containing the lowest detectable levels of targeted parameters to the well with the highest detectable 

levels. Targeted parameter levels have been documented from chemical aoalysis of previous ground 

water samples. This data will be used to determine the initial sampling sequence. As additional analytical 

data becomes available the order of sampling may be adjusted to accommodate changing contaminate 

levels in the various monitoring wells. Air/water tight well caps will be loosened on all wells to allow for 

equilibration with the ambient air pressure prior to obtainiog the depth to ground water measurements. 

All static depth to ground water measurements will be obtained from wells prior to beginning the well 

purging procedure. 

To lessen the possibility of cross-contamination between monitoring wells, the electronic water level 

indicator probe will be decontaminated between wells using a phosphate-free soap and an organic-free 
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water rinse. Care will be taken to prevent contact between the water level measurement device and any 

contaminated surface and the ground surface. 

Disposable latex/nitrile gloves will be worn throughout the depth to ground water measurement 

procedure. Gloves will be changed between each well. No evidence exists for the presence of immiscible 

layers at this site. Therefore no provisions for checking for immiscible layers, either lighter or heavier 

than water have been made. 

5.0 GROUND WATER SAMPLE COLLECTION PROCEDURE 

5.1 Purging Procedure 

Equipment used in monitoring well purging, during sampling events when metals are not be analyzed, will 

consist of a closed-top teflon bailer. New nylon rope or monofilament line will be used to lower the bailer 

down the subject well. Polyethylene sheeting approximately four feet by four feet square will be placed 

around the TOC of the monitoring well prior to removal of the air/water tight seal. This sheeting is 

intended to prevent purging equipment from contacting the ground surface. New sheeting will be used for 

each individual well. Disposable latex/nitrile gloves will be worn throughout the ground water purging 

and sampling procedures. Gloves will be changed between each well. 

Although saprolite aquifers are relatively low-yielding, past monitoring well purging events at the site 

have not resulted in evacuation of any of the monitoring wells to dryness. Therefore stagnant ground 

water will be purged so that it is removed from the top of the water column contained in the well casing. 

This will be achieved by lowering the bailer to the top water column and introducing the bailer into the 

ground water. The bailer will be allowed to sink into the ground water until it is totally submerged. The 

bailer will then be withdrawn. This methodology will allow fresh water from the formation to move 

upward into the screen. If a well is bailed dry, it will be sampled after enough recovery to collect a 

sample . 
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After the first bailer of ground water is removed an initial sample of !be ground water will be obtained for 

measurement of pH, specific conductance, and temperarure (field parameters). The purging procedure 

will continue until a minimum of three well casing volumes have been removed. Field parameters will 

also be measured following removal of the second and !bird well volumes. The volume of ground water 

purged and the field parameter measurements will be recorded in !be ground water sample collection 

logbook. 

If a monitoring well is bailed dry before three well volumes are removed, the purging will be stopped to 

allow sufficient time for ground water recovery prior to sampling. During sampling events where 

volatiles and metals are to be analyzed, the volatile samples will be collected as described below. 

Low flow purging techniques will used during sample collection for metals. Low flow is defined as a 

t1ow rate similar to the ambient flow rate in the screened formations. A peristaltic pump will be used to 

purge the wells and collect the samples. VOC loss lbrough suction degassing is expected to be 

insignificant due !be very slow flow rates to be used. Purge volume will not be used based on well 

volume. However, because of the placement of the sampling device intake (discussed below), a minimum 

of one well volume will be removed. It has been demonstrated that purge volumes were independent of 

well depth and casing volumes (Puis and Paul, 1995). Additionally, rules of lbumb applied to purge 

volume requirements (e.g. three to five well volumes) do not necessarily yield representative samples. 

Stabilization of certain indicator parameters at fixed pumping rates may provide consistent results 

(Barcelona, Wehrmann and Varljen, 1994). Both studies showed !bat water quality parameter (i.e. pH, 

specific conductance, turbidity, dissolved oxygen, and temperature) stabilization was a reasonable 

predictor of contaminant concentration stabilization. Generally, !be contaminant concentrations stabilized 

before the water quality parameters did. 

The following is !be low-flow purge and sampling procedure that will be used during sample collection of 

metals: 
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• The protective casing will be unlocked, the well cap will be removed, and escaping gases will be 

measured at the well head using a PID or FID. This will determine the need for respiratory 

protection. 

• The well will he allowed to equilibrate to atmospheric pressure, in the event that a vent hole was 

not installed in the well. 

• The static water level will he measured. The water volume in the well will then be calculated. 

• The sampling device ( 1/4 inch ID polypropylene tubing) will be slowly lowered until the bottom 

end is placed within the screened interval of each well. 

placed into the well, just above the water. 

Next, the water level probe will be 

• Purging will then begin. The discharge rate will be measured using a stopwatch and calibrated 

container. The flow rate will be adjusted to ambient flow conditions (i.e, <0.1 ft. of drawdown 

is observed in the well). Flow rates of less than 1 liter per minute (L/min) are expected. 

• The water quality parameters, including turbidity, temperature, pH, and specific conductance will 

be measured frequently (every 2 minutes). 

• Purging will be complete when three successive water quality parameter readings have stabilized 

within 10%, or there is no further discernible upward or downward trend. It has been 

experienced that at low values certain water quality parameters (such as turbidity and dissolved 

oxygen) may vary by more than 10%, but have reached a stable plateau . 
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• Upon water quality parameter stabilization, groundwater samples for non-volatile parameters will 

be collected from a valve directly ahead of the flow through chamber used in ground water 

parameter measurements. Sample bottles will be labeled with a permanent marker prior to sample 

collection. 

• Sampling for volatiles will proceed by capping the robing, removing the robing out of the well and 

allowing the purged water to slowing drain back into the sample containers. 

• 

• 

The polypropylene and silicon tubing from the pump will be replaced between each welL 

The sample containers will be stored in a cooler with ice and samples will be shipped to the 

laboratory within 24 hours of sample collection. 

Sample preservatives (strong acids or bases) will be added to bottles by the laboratory. Disposable 

latex/nitrile gloves will be worn by the sampler before starting to fill the sample bottles. 

All ground water samples will be collected as soon as technically feasible within 24 hours after purging. 

All purge and rinse water will be placed in the on site ground water treatment system. 

5.2 Sampling Procedure 

Monitoring well purging will proceed from the least to most contaminated monitoring well based on the 

latest analytical results. 

Sample containers will be filled in the order of volatilization potential. Containers will be filled in the 

following order: Volatiles, TDS, TSS and metals. This procedure will be modified during sampling 

events that include analysis of metals and volatiles as previously described. Equipment used in obtaining 

the ground water samples will consist of the same closed-top teflon bailer and nylon rope used to purge 
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the well, or tubing used during the low flow purge process. The bailer will be slowly lowered to the 

ground water surface and allowed to sink until the bailer is fully submerged. The bailer will then be 

slowly removed from the ground water column. Ground water captured in this manner will be used to fill 

the sample containers. Transfer of the ground water from the bailer to the sample containers will be 

accomplished by slowly pouring ground water from the bailer into the sample containers. Care will be 

taken to minimize the potential for volatilization of the sample by angling the sample container so that the 

ground water tuns down the inside wall of the container to the bottom. This collection method should 

inhibit the formation of air bubbles in the sample and facilitate the complete filling of the containers. 

A QA/QC program will be implemented during sampling events. The program includes the collection of 

one sample duplicate from an impacted well for comparison of the analytical results. The duplicate 

sample will be labeled in such a way as to prevent the laboratory from determining which well the sample 

duplicates. One equipment blank will be collected per sampling event by pouring laboratory grade water 

through a clean bailer and sampling the water. A trip blank will be included in the cooler containing all of 

the samples to ensure that contamination was not introduced during transport. Trip and equipment blank 

samples will be analyzed for volatile organics by EPA Method 8260. The duplicate sample will be 

analyzed for all targeted parameters. 

The use of individual laboratory cleaned teflon bailers and new nylon rope, and tubing for each well 

precludes the necessity of in the field decontamination of purging and sampling equipment. 

6.0 SAMPLE IDENTIFICATION, SIDPMENT, AND CHAIN OF CUSTODY 

All sampling supplies will be prepared and furnished by a North Carolina certified laboratory tn 

accordance with EPA methodology. TI1e containers will arrive from the laboratory in a sealed cooler with 

a trip blank included. Prior to sample collection the cooler will be chilled with bagged ice . 
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Prior to sample collection each container will be labeled to include sample date, sample time, analytical 

methodology, sampling point, and client designation. Sample labels will also indicate the type of 

preservative used, if applicable. Once tllled, sample containers will be rerumed to the chilled cooler. 

A Chain of Custody (COC) will be completed prior to shipment. The COC will include: client 

designation, samples collected by, samples shipped by, samples shipped to, suspected hazard, sampling 

point, field identification number, data and time of sample collection, number of containers, analyses 

requested, sample media, and sampler signarure. Once ali samples and the chain of custody have been 

placed in the cooler, it will be sealed with signed and dated adhesive strips. The sample pack will be 

shipped to the laboratory by overnight express mail to ensure arrival within twenty four hours. Upon 

arrival at the laboratory, the sample package will be checked and the condition of the seals will be noted 

on the COC. A copy of the signed chain of custody will be included in the laboratory report. A sample 

COC is included in Appendix C. 

7.0 ANALYTICAL METHODS 

The parameters to be analyzed by the laboratory are outlined in Table 2. 

8.0 SAMPLING AND REPORTING SCHEDULES 

Analysis of ground water samples will be conducted according to the schedule outlined below: 

POST CLOSURE MONITORING 

MW-01, 06, 07, and 13 

MW-{)4, 05, 13, DW-01, 
and DW-04 

Off-site wells (MW-11, 
MW-12, MW-14 and any 
additional off-site wells) 

Sample Collection Date 

November 

May, November 

May, November 

Parametel' List 

Cadmium, chromium, lead, 
selenium, TDS, and TSS 

Volatile organic compounds (8260) 

1,1, 1-Trichloroethane (TCA) and 
its degradation compounds (8260)* 
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* Samples collected from monitoring wells off-site are to be analyzed only for TCA and its degradation 
compounds (1, 1-dichloroethane, I, 1-dichloroethene, chloroethane, and vinyl chloride) using Method 
8260. 

ASSESSMENT MONITORING 

Following the installation of new monitoring wells, each well will be sampled and analyzed for a 

minimum of two consecutive sampling events for the following parameters: 

Parameter EPA Method 

Volatiles 8260 

Cadmium 6010 

Chromium 60!0 

Lead 6010 

Selenium 6010 

TDS 160.1 

TSS 160.2 

* The methods outlined above may change based on proposed changes by the EPA. 

Existing and newly installed monitoring wells will be sampled during the Phase V Investigation. Periodic 

sampling will be conducted on selected wells to properly complete the ground water assessment. Ground 

water elevation data will be collected from each monitoring well prior to sarnple collection. 

Semi-Annual Post Closure Monitoring Reports will be submitted 45 days following the receipt of 

analytical reports. An Annual Post Closure Monitoring Report will be submitted on or before March 31 

of the year following the annual monitoring period. The reports will include a cumulative summary of 

recent and historical ground water depth and elevation measurements, hydrographs, summaries of 

analytical results, and graphs of targeted parameter concentrations through time. Copies of the laboratory 

reports will be included as an appendix to the report. 
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9.0 NOTIFICATION OF MODIFICATION 

Any modification to the SAP will be submitted in writing to the Department of Environment and Natural 

Resources (DENR) 60 days prior to implementing the modification. Modifications to the Plan resulting 

from an unexpected event will be documented and submitted to the DEHNR within 30 days after the event 

occurs. 

10.0 REFERENCES 

Barcelona, M.J., H.A. Wehrmann and M.D.Varljen, 1994, "Reproducible Well Purging Procedures and 

VOC Stabilization Criteria for Ground-water Sampling.", Ground Water, 32, no. 1:12-22. 
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Puis, R.W., and R.M. Paul, 1995, "Low-flow Purging and Sampling of Ground Water Monitoring Wells 
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ll.O REMARKS 

The discussions contained in this report represent our professional opinions. These opinions are arrived at 

in accordance with currently accepted hydrogeologic practices at this time and location. Other than this, 

no warranty is implied or intended . 
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MONITORING WELL DATA Date: 01/1 0/96 
WEYERHAEUSER BOX PLANT 

CKARLOTTE, NORTH CAROLINA 

OELT A PROJECT NO. E092-051 

FILTER -_:- FIRST SECOND 
WELL l SCREENED PACK SEAL SEAL !iROUND 

DEPT K CASING INTERVAL INTERVAL INTERVAL 
. 

INTERVAL SURFACE NIP 
SITE I TOTAL DIAN! ETE R ~f~e:~ bg.sl [feet bgs) .. {f_e:et bg:sl If••• llg•l HE VA norJ" I EL£VATtoW1J 

[feet bg s} i (inclles l TOP I BOTTOM TOP 1 aonoM TYPE I INTERVAL TYPE I INTERVAL lf•••J I lfootl 

DW-01 59.00 2.00 54.00-59.00 51.00-59.00 GR 0.00-38.00 BP 38.00-51.00 781.68 781.31 

OW-02 33.50 2.00 31 .00-33.50 30.50-33.50 GR 0.00-28.00 BP 28.00-30.50 779.88 779.53 

DW-03 30.00 2.00 27.50-30.00 2 7.00-30.00 GR 0.50-25.50 BP 2 5.50-27.00 783.68 783.12 

DW-04 60.00 2.00 55.00-60.00 53.00-60.00 BE 51.00-53.00 780.30 779.97 

MW-01 15.00 2.00 3.00-13.00 4.00-15.00 GR 0.00-3.00 BP 3.00-4.00 780.10 779.67 

MW-028 20.00 2.00 10.00-20.00 8.00-20,00 BE 6.00-8.00 779.70 782.67 

MW-03 15.00 2.00 4.50-14.50 3.50-15.00 BP 2.50-3.50 7B0.98 780.60 

MW-04 20.00 2.00 1 0.00-20.00 9.00-20.00 GR 0.00-8.00 BP 8.00-9.00 781.77 784.01 

MW-05 20.00 2.00 10.00-20.00 9.00-20.00 GR 0.00-8.00 BP 8.00-9.00 780.60 780.25 

MW-06 15.00 2.00 5.00-15.00 4,00-15.00 GR 0.00-2.00 BP 2.00-4.00 779.30 781.77 
MW-07 15.00 2.00 5.00-15.00 4.00-15.00 GR 0.50-2.00 BP 2.00-4.00 779.48 779.05 

MW-08 20.00 2.00 5.00-20.00 4.00-20.00 GR 0.50-3.00 BP 3.00-4.00 796.10 795.81 
MW-09 13.00 2.00 3.00-10.00 2.50-13.00 GR 0.50-2.00 BP 2.00-2.50 782.28 781 .60 

MW-10 13.00 2.00 3.00-13.00 2.50-13.00 GR 0.50-2.00 BP 2-00·2.50 783,!'i7 783.06 
MW-11 18.00 4.00 8.00-18.00 6.00-18.00 GR 0.50-4.00 BP 4.00-6.00 782.50 781.89 

MW,12 18.00 4.00 8.00-18.00 8.00-18.00 . GR 0.50-4.00 BP 4.00-6.00 781.97 781.97 

MW-13 20.00 2.00 1 0.00-20.00 8.00-20.00 BE 6.00-8.00 781.10 780.95 
MW-14 20.00 2.00 1 0.00-20.00 8.00-2Q,OO BE 6.00-8.00 786,60 786.37 

(1 j Measureme11ts Based on Mean Se.a level 
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~ 

SAMPLING PARAMETERS 
WEYERHAEUSER BOX PLANT 

CHARLOTTE, NORTH CAROLINA 
DELTA PROJECT NO. E0-92-051 

Parameter EPA Method Numbertrype 
Sample Container Prcservath·e 

Volatiles 8260 * 3 40 ml VOA vials Cool to 4 degrees C/HCI to 
pH<2 

Selenium 270.2 I Liter Nitric Acid to pH <2 
Lead 238.2 

Cadmium 200.7 
Chromium 200.7 

Total Dissolved Solids I 60. I I 3.5 Liter Cool to 4 degrees C H2S04 

Total Suspended Solids 160.2 polyethylene 
I 250 ml polyethylene 

• Samples collected from monitoring wells sampled off-site are to be analyzed only for TCA 
and its degradation compounds using Method 8260 . 

. 
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...---- INSTALLATION OF FLUSH GRADE MDNI-DRING \J" L I ._L 

PROJECT• 

·JOE NO.. 

Weyerhaeuser Charlotte Box Pla~ONTTO RING YE!-L NO. 

50-92-051 TOP OF RISER EL~ATIDN• 

-
....----fi--'1----'WAI<-R-TIGHT CAP 

._,~:;--- FLUSH GRADE 'o'E!.L CONSTRUCT.!DN 
ETER &. MATERIAL D!AHE 

T!JTAL 

WIGTH 

LENGTH 

I ABOVE: GROUNIJ 

~_,..ji:;:::r--THICKNESS &. TYP E OF SEAL 

~~---------D!AMEIER MA~ 
QP RISER P!?E 

TYPE OF 3ACKFU.l 

&. JOINT TYPE 

AROUND R!SE:.'< 

E OF SEAL 

MW-1 

779.67 

8" Steoel 
J2rr 

0 

Neat Cement 

to surface 

2" x PVC 
Flush Thread 

N~at Cement 
Grout 

I' Bentonite 
pellets 

TER SAND ABOVE TOP 1. 

TIPE QP FThJER AROUND SCR~ Medium Washed 
' Quartz Sand 

\ 

1--:------ MONrTDRING 'w'E!..L MATWAL "YC 

_,..,_-+----- SCI<....""EN GAUGE D R SIZ£ OF OPENING Ill 0 .0!" 
<SLOT S!ZE:> 

OF SCRE""'o.N 2'' X 10. 

TTOM OF MONITORING 15.0 

OF F!Lio.R SAND IS .2 

E OF SEAL N(A : 

DEPTH TO BOTTilM 

0-'r---- THICKNE:S &. TYP 

E:-!DLS 8.25" 

G YE:W.. YATER LEVEL ME.4SUR£HENTS I 
, .. I TIME I_ 'WATER L;.v::L " I 

I I 
I I 
I I 

L, " .20 FT 

La"' 3 FT 
L3"' 

10 FT 

L~ " 
13.20 FT 

I L 

!NSTALLAT!!lN COMPL.::.l'Ell• 
I L 

TI-l llE:!..!lY TOP QP Rlst:< BOX DATE• 8-3!-92 A (ll) DE? 
TIME• 13:40 ,___________ ~ .. ~~~ 



Annuler Fill: 
lype: CONCRETE 
lype: Bentomle Ch,ps 
lype: 20-28 Torpedo Sand 

I - I~ 
c: 

" "' 
~ - 0 c 

~ '-' "" "-

" ~ c E ~ 
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I /J; c ~ ~ 

"' c "' as 
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I I 
I I 

I 

10 

760 20 

30 

• 

15 
CL 

" > 

lm: oo· 
lm: 6.00' 
lm:3.00' 

"' 3 

to: 5.00' 
to: 8.00' 
to: 20.00' 

- ··- ·-···-----~~--~---

dio: .OOin 

Blank Casmg: 
type: PVC dio: 2.00in 

Screens: 
type: Slotted size: .01 Oin dia: 2.00in 

Remarns: 

Material Description 

fm: .00' to: .00' 

fm: -2.9' to: 10.00' 

fm: 10.00' lo: 20.00' 

W!!ll Construction 
MP. EL. 782.67 

I 

CL RED AND YEllOW SILT! ClAY: fi<\RD: MOIST; FINE GRAINED: MEDIUM PlASTICITI 

CL AS ABOVE 

r"----'---"---i I BlACK ClAYEY SILT; SOFT; MOIST; HIT WATER?: FIN[ GRAINED: LOW PlASTICITY 

Ml AS ABOVE 
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r---- INST ALLA TIDN OF FLUSH GRADE MDNI-DRING V"LL I '-

L4 

?RO.JECT1 

JOB NO. 

L, 

Weyerhaeuser Charlotte Box MONITOR 

TOP OF 

ING \/ELL NO. MW-3 

I 
l 
l 
l 
l 
I 

Plant 50-92-151 
RISER EL""YATION• 

-
r----"*:--'7--- VATER-TIGHT CAP 

-~0'!----- F'l..USH GRADE \IE!..!... CClNSTRUCTIIJN 
En:;< 1. HA n:R!Al. DIAME 

TUTA 

LENGTH 
t. LENGTH 

' ABOVE Gl<OUND 

~~~---THICIOft::>S !. TYP E OF" SEAL 

1-~---- DIAME. I:..'<. HA TElUA 
OF" RIS~~ P!PE 

l. &. JOINT 1"Y?E 

TYPE OF" BACl<F'!Ll.. AROUND R!Si::R 

~---- THICKNESS !. TYP E OF SEAl. 

1 :..'< SAND AJ30VE: TOP 

TYPE OF" fiLTER 
' 

AR!JUND SCRSN 

\ 

1--!---:------ MONITORING \lEU. MATERIAl. 

-~~---- SCREDI GAUG:: DR SIZE Of OPENING 
<SLOT SIZ.D 

&. LE:NG Tn Of SCREZN 

TTOM OF MONtTORING 

M OF F"!LTER DEPTH TO BOTTO 

,_____ TH!Cl<NE:>S !. TY? 

SAND 

E OF" SEAL 

780.60 

8" Steel 

12" 

0 

4" 

Concrete 

Z" fV!:; f1u:;h 
Thread 

Neat Cement 
Grout_:. 

I' Bentonite 
Pellets 

I' 

Medium W"shed 
Qu,.rtz Sand 

PVC 

II 10 .01'' 

2" X 10' 

14.5 

15 

N/A 

----7------+--...._ ___ DIAME I"--'< OF" 3D REiiOLE: 8.25 

Ll "' " F! 

La" 1..3 FT 
L3 = 10 FT 

L4 " 
IS FT 

G ~~~ II ATF:..':i. LE:VSL ME:ASUREHO:NIS I 
d:: I T!HE VATER LEVEL • 

I I 
I 
I 
I 
I I 

T.-1 B"' OV TOP OF R!SE.~ llDX 
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PRDJE:CT Weyerhaeuser 

'Pl ~nr 

IlEI.TA NO. 50-92-05 l 

" : -e ~ 

lNSTALLA T!DN OF ABOVE GROUND 

ONITORING VELL M 

Charlotte Box MONITORING IJE:I..L NO. __ MW_-_4 ___ _ 

E:i..E:VAT!ONS• TO,. 0~ RISE;~ 784_QJ 

VOITO e» 

~ 

• 4" Steel 

$1 lSI ~.ill= ~ 
~ 

~ 
~ 

~l.i$.11 S I!:: . _,_, 

~l'TM~ 

IA>CIO! - ""'TD!N.. 
tt:rtiJ.. U)lltliHo 

l.O'G'O< ..s:lVt =>IV 

..... n...: !)' tt.<l. 

4 ' 
2' 

na= "" Concrete 

lnNCT£>!. ... 'l'tltW. ..m ..a~><r ~ r:r t::tll ~!P!:-2.._'_' ...;;P'-V...;;C;._.;;.P..:;l..:;u.;;.sh~---
Thread .. _, 

nx: or Neat Cement 
Grout · 

~ ~ ~ ,_~· _, 
~ 

-

~ •tzr...a: r:r 
I 

~U!:'1i..,, 

I ' 

I 
~~ 

l:::>1:<P< ... 

i 
_, I 

l PI~ 

f:£?Tri'";"'C 

J' of Bentonite 
Pellets 
I' 
Medium Washed 
Quartz Sand 

PVC 

1110 .01" 

2" l< 10' 

20' 

lV"' w 

~ Mo:><:::; 
0// 

20' 
N/A 

I I 
lUNCO! 7 

I I 
8.25" 

L 1 • 2.S n. :'IONI':':;R!NG IJE:L.L IJATE:R !...E:V;:L .1>1E:ASUR~.~EN7: I 

L t • 10 "· l)A--''- I TIME IJAT!:R L£V:::L • 
L 0 • 

10 N. I 
20 I 

L < • N. I I 
I 

It¢i'AU...Atz:t:i"' ~!,1. 

""Tt• 9-1-92 J 

'!"W:• IS :30 
DeJf':Q • <~~· 
[f'lvi~Nn•fl't(ll 

1022 l'./3-99 Cofla~o~ltQn't'l. lr'lc:~ 
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r---- INSTALLATION OF FLUSH GRADE MONTTORING \.lEU - -

L• 

PRCJECT• Weyerhaeuser Charlotte Box PlantHON!TUR ING './El.L NO. MW-5 

50-92-051 TOP OF" RISE:.~ EL."YATl!JN• 

-
r-----11~+--- VATER-TIGHT CAP 

-i!!B"'::;'t--- FLUSH GRADE 'w'El..l.. CONSTRUCT!ON 
DIAI-IE:TE:R 

TOTAL 

LENGTH 

1. MA le.RIAL 

LENGTH 
I ABOVE: GROUND 

~~~--·THICKNESS &. TYP E OF SEAL 

1--+-----DIAH:::TER. MA "iERIAI.. 1. JOINT TYPE 
OF RISER PIPE: 

TYPE OF BACKFILL AROUND RISER 

E OF SEAL 

~ SAND ABOVE TOP 

..,. ____ . TYPE OF nt.TER AR!JUND SCREEN 
' 

\ 

f--.,..---- MONITORING Y8...!.. MATERIAL . . 

-:::;;01--.,.----- SCR....""D-1 GAUGE DR Stz=: OF OPENING 
<SLOT SlZD 

OF SCREEN 

TTOH Of MONITORING 

M OF FILTER DEPTH TO BOTTO 

THICKNESS &. TYP 

SAND 

:: OF SEAL 

---+----+----- DIAHEER OF EO REHClS 

780.25 

8" Steel 

12" 

0 

4u Concrete 

2" EV!: :Ell!:;h 
Thread 

N~ar· Cem~:ot 
Grout 

I, Bentonite 
pellets 

l' 

Mediurn Washed 
Quartz Sand 

PVC 

Ill o .Oln 

2t' )[ 10' 

20 

20 

N/A 

8.25 . 

L! "" 
.so Fl G IIELL IIA7ER U:Vs:!.. MSASUR!::.~E:HTS 

- I TIM£ l Y A T2R LE:YE'- • 
I l 
I I 
I I 

1..2 = 9.5 i'l 

LJ = 10 i'l 

L•"' 
20 FT 

J I 

INSTALI..A TION CDHPL£ 1 Ul• I I 
Tii llEl.DV TOP Qr RISS'< BOX 

TIME• 17:00 
DATe::• 9-2-92 A ( .. ) DE? 

......___________ w .. ~~""'" 



INSTALLATION OF A3:::JVE GROUND 
MONITORING vr:• I 

PROJECT Weyerhaeuser Paoer Company MONITORING '.IELL NO. -'MW'!!!..-...:,6c._ __ _ 

DEliA NO. 

.. 

.... 

C I • 

L 2 • 

c , • 

l •• 

S0-92-0S I. 03 

3 

5 

10 

M"l'AU..AfiCI'I C~Z:'l"E:~ 

10-7-92 

12:00 

ELEVA i!ON:S• TOP OF R!SO:R --::7-=8.;..1.:.... 7~7~ 
GROUND LEVEL __ 7_7~9 ~·3~4--

I..LQ(I~ ~CT!Vt: C:~Ci 

ZltN£1~ ,A,MD H.il.iE:RlA!.. 

5" Steel 
5' 

3' 
12" Concrete 

DINCIEit Mol! TtRtAL. AHt1 ..tl.IN'T T"'J'P'Il: or ii:ZS.r~ PrP'f:f:_i._2_"...,~:P,l!V.!..C._ _______ _ 

Flush Thread 

Neilt Cement 

2' Bentonite 
Pellets 

I' 
Quartz Sand 

PVC 

II " 

2" x; 10' 

I 5' 

18' 

N/A 

8.25" 

rT. :-<DN!7JR~NG VELL. '-'ATE.:< !..;:V~L .~EASUR~MSN ~ S 

• I I ~ 
~AI:: TIME VATER L::VSL • 

I I 

F'':'. 

I 
n. I I I 

I I 
I I I 

I 

~----------------------~. 1022 A/3-89 

041Uc; • )!'!(A~ ~:::'M• 
("l"'vfi""'A,.,•nfol 
C:o~•Ylh::il"'h., ll"!c. 



I 

~ 
I 
I 

I 

' 
' ' 

l 
I 

~ 
I 

' 

' I 

:t 
I 
I 

~ 
I 

!1 

:J 
I 
I 

11 I 
I 
I 

1 
~ 

J .. 

- - - ---l 

~-----INSTALLATION OF FLUSH GRADE MONITORING 'w'ELL 

L• 

PROJECT• Weyerhaeuser RING VELL NO. MW-7 

JaB Nn so-92-051.13 
MONITO 

TOP OF RISER ELEVATION• 

~--g.....'-4---- YATER-TIGHT CAP 

I ..-l;,o.,"!----- fLUSH GRADE 'OU.L CONSTRUCTION 
DIAM 

TOT 

L£N 

DER 1!. MA <ERIAL 

AL L~GTH 

GTH ABOVE GROUND 

E OF SEAL 

f--+----- DIAMOER. MA T-al 
OF RISER PIPE 

AL !. JOINT TYPE 

TYPE OF BACKF1LL AROUND RISER 

E OF SEAL 

-

TE:R SAND ABOVE TOP 

TYPE OF F!L T<;R AROUND SCREEN 

;.-__:. _____ MONITORING VE!_L MATERIAL 

-:;;0,--,------ SCREEN GAUGE 0 R SIZE OF OPENING 
<SLOT S:IZD 

!. LE:.>IG TH OF SCREEN 

-'-----+- V---~-----DEPTH TO THE 3 OTTOM OF MONITORING 

• 
YELL 

M OF FILTER DEPTH TO BOTIO 

THICKNESS !. TYP E OF SEAL 

DIAMETER Oi'" BG RE"rlOLE 

SAND 

781.77 

8" Steel 

12'' 
0 

2" i:;Qnn~te 

2" PVC Flush 

Ihread 

Cement Graue 

2' of Bentonite 
Pellets 

I ft. 

Quartz Sand 

PVC 

II I 0 .0 I inch 

21T X 10' 

IS ft. 

I 'i ft . 

N/A 

8.25" 

Ll = . 5 FT DRING VELL '-'ATER LEVEL MEASURE.~ENTS 

L~ = 4.5 F'T 
L'l = 10 F'T 

L< = 15 FT 

!NSTALLA T!CN COMPLE7Ul• 
1JATC:• 10-7-92 

TIME• ---""-'-'=---- A 
("J DEP 

q-1, Delta 
~-------------------------- ~~ ~~~~ 

E 

TH 

I TIME I YA TI:R LEVEL • 
I I 
I I 
I I 

I I 
I I 

BELOV TOP OF R!SER BOX 



• 

• 

• 

.------- INSTALLATION OF FLUSH G2ADE MONI-ORING \JELL I 

RING VELL NO. MW-8 MONITD 

TOP OF RISE.'< EL£V A TION• 

r---':J.-+--- VATER-TIGHT CAP 

--,~::'!---- FLUSH GRADE VEl LL CONSTRUCTION 
ETI:R !'. MA TE:<IAL 

AL LENGT<""i 

D!AM 

TOT 

LEN GTH ABOVE GROUND 

&. TYP E OF SEAL 

f-_, _____ D!AMETE!<.. MATER! AL !'. JOINT TYPE 
OF RI.':C:R PIPE 

TYPE OF BACKFILL AROUND RISER . 

---.:H'~TANC£ OF F1L 
SCRE::N 

TYPE OF F1L TEl< 

E OF .'lEAL 

TE.'< .<:AND ABOVE 

AROUND SCREEN 

L MATERIAL 

TOP 

--::;;;o...._,_ ____ SCREEN GAUGE 0 
<SLOT srzo 

R SIZ£ OF OPENING 

!. LE:NG TH OF SCRE£N 

L_-----+- v_.,.___,...::....,,__---DE?TH TO THE B OTTUM OF MONITORING 

: 
VELL 

M OF FILTER DEPTH TO BOTIO 

Tl-iiCKNES.': !'. TYP E OF SEAL 

DrAMETER OF 30 RE.'i!JLE 

SAND 

8" Steel 

12 If 

O" 

6" Concrete 

2" PVC Flush 
Thread 

Neat Cement 
Grout 

I' Bentonite 
Pellets 

l' 

Medium Quartz 
Sand 

PVC 

!II 0 . 0 I " 

2" X 15' 

20' 

?()' 

N /A 

8. 25'' 

ll = Fl DRING YELL Y A TE.'1 MONIT 

DAT 
LEVEL M£.4SURE:!otEN7 S 

La= 4.5 FT 
L3 = 15 FT 

L, 
io FT 

IN.':TALLATION COMPLEIED• 
DATE, 6-3-93 
TIME• 13:00 

E I TIHE YA1 o.R LEVEL " 
I 
I 
I 
I I 
I I 

Tr! BELOV TOP OF RISE.'< BOX 



• 

• 

• 

.-------INSTALLATION OF FLUSH GRADE MONI-DRING VEL I I L 

L. I 

PROJECT• 

JOB NO. 

Weverhaenser 

50-92-05 I 
RING 'JELL NO. MW-9 MON!TO 

TOP OF RISE.'< EL.::V A TION• 

CONSTRUCTION 
METER 1!. MATO:RIAL 

AL LENGTH 

GTH ABOVE GROUND 

!': OF SEAL 

1--;-f ----- DIAMETER. MA TERI 
OF RISER PIPE 

AL 11. JOINT TYPE 

f. 
TYPE OF BACKFIL L AROUND RISER 

D !STANCE: OF FIL 
OF SCREN 

E OF SE.AL 

TER SAND ABOVE TOP 

8" St~el 

I 2" 
0 

6 1
' Concrete 

2" PVC Flush 

Thread· 

Neat Cement 

GJ;out 

6" Bentonite 
Chips 

6" 

TYPE OF FILTER AROUND SCREEN Medium Quartz 
Sand 

L MATERIAL PVC 

I 
,1---:----- MONITORING ~EL 

L, =----;------ SCRES"' GAUGE 0 
(SLOT SIZEl 

R SIZE OF OPENING II I 0 .01" 

!--+-----DIAMETER 1. LEN GTH OF SCRE::N 10' 

I, 
.L-----+--- y:_._.,_::..-c---- DEPTH TO THE B OTTOM OF MONITDR!NG 13' 

: 

ll = .5 FT 

l2- 2.5 FT 

L3 = 10 FT 

L• = 13 FT 

!NSTALLA TION COMPLSTE:il• 
DATE• 6-3-93 
TIME• 16:00 

'JELL 

DEPTH TO BOTTO M OF FILTER SAND 

THICKNE~S 1. TY PE OF SEAL 

DIAMETER OF BO REHOLE 

DRING ~ELL ~ATE.:;: MDNIT 

DAT E I TIME 
I 
I 
I 
I 
I 

TH BELOV TOP OF 

13' 

N/A 

8.25" 

~VEL MEASUREMENTS 

W' A TER LEVEL " 

I 
I 

RISER BOX 

- . 



• 

• 

• 

- - - - ---·-~---------

r----- INST ALLA TIDN OF FLUSH GRADE MONl-ORING 'w'"LL I I 
'-

PROJECT• --~W~e~y~e~r~ha~e~u~s~e~r~------------ RING MONITO 

TOP OF 

VELL NO. MW-10 

JOB NO. 50-92-0 5 I RISE.~ ELEVATION• 

r---~,_....,_ ____ VA iER-i!G"rlT CAP 

-;f.;'-:0!------ FLUSH Gi<ADE IJE! _L Ci:!NSTRUCTION 
D!AM 

TIJT 

L.EN 

ETS~ II. MA TC:RIAL 

AL LE?-IGTH 

GTH ABOVE Gi<OUND 

~-,-_fi.!:i-----THICKNESS & TYP E IJF SEAL 

r--;------ DIAMETER. MA TERI 
OF RISER PIPE 

AL II. JOINT TYPE 

TYPE OF BACKF!L L AROUND RISER 

E OF SEAL 

---DIS:TANCE OF FIL 
OF SCREEN 

T£.'1 SAND ABOVE TOP 

TYPE OF FIL TE.'< AROUND SCRE::O:N 

1--:------ MONITORING IJEl.L MATERIAL 

=--+------- SCREEN GAUG<: 1J 
<SLOT SIZE) 

R SIZE OF OPENING 

i. L£NG7 ,1-f IJF SCRE.:N 

TT1Jl1 OF MONITORING 

M OF FILTER DEPTH TIJ BOnO 

THIC:<NESS II. TYP E OF SEAL 

RE:-iOL.S 

SAND 

8" Steel 
12 If 

0" 

6" Concrete 

2" PVC Flush 
Thread 

Neat Cement 
Grout 

6" Bentonit:e 
ChiEs 

6" 

Medium QUartz 
Sand 

PVC 

Ill 0 .01" 

2'' X 10' 

13' 

13' 

ll/A 

8 . 25 !I 

Ll = FT MONITORIN 

DAi 

G \JEll. \J ATE.'< U::V EL MEASUREMENTS .. I TIME VATER LEVEL • 
I 
I 
I 

La " 
2.5 FT 

L3 = 10' FT 

L. = 
13 FT 

I 
I 

Trl 3ELOV TOP OF RISER BOX 
INSTALLATION COMPLETEJJ• 
DATE• 6-3-93 
TIME• 18:30 



• 

• 

• 

r---- INST ALLA TIDN OF FLUSH GRADE MONITORING \.JELL 

PROJECT• Weverhaeuser RING 'JELL NO. MW-11 

JOB N~ ~~5~0~-~9~2;-0~5~1~~~~~------
MONITO 

TOP OF RISER ELEVATION• 

r---___,Ol->+----- \1 A TER-TIGHT CAP 

-1~:'\----~ FLUSH GRADE I.'EL L CONSTRUCTION 
ETER !.. MATERIAL 

AL LENGTH 

DIAM 

TOT 

l.S'I GTH ABOVE GROUND 

E OF SEAL 

1---t---------- DIAMETER. MATER! AL !.. JOINT TYPE 
OF RISER PIPE 

TYPE OF BAC:<FIL L AROUND RISER 

-------- THICKNESS 1!. TYP s OF SEAL 

TER SAND ABOVE TOP 

TYPE OF FIL TE.'< AROUND SCRE£N 

L MATE!<IAL 

-::;;'i--t--------- SCREEN GAUGE 0 R .SIZE OF OPENING 
<SLOT SIZD 

1!. LENG TH OF SCRE£N 

.~..,_ ______ ;---- Y"--:--~---DE?TH TO THE B OTTUM OF MONITORING 

: 
I.' ELL 

M OF FILTER DEPTH TO :OOTID 

THICKNESS 1!. TYP E OF SEAL 

RE.'iOL£ 

SAND 

8" Steel 

8" 
O" . 

Quikrete 

6" 

4" Flush Thread 
PVC 

Ponland TvJle 
I 

2' Bentonite 
Pellets 

2' 

Quartz Sand 
Fine Medium 

PVC 

II I 0 _Q]II 

4 11 
X 10' 

18' 

18' 

N/A 

10.25" 

L t ~ ----'-'' 5"-'0'----- F7 
DRING I.'ELL 1.' A TE.'l. MONIT 

DAT 

L£VEL MEASUREMENTS 

E I TIME I 'o'ATER LEVEL " 
I I 
I I 
I I . . 

La= 7.50 FT 
L 3 = 10.00 FT 

L, = 18.00 FT 

I I I 

INSTALLATION COMPLE7E!io I I 
DATE• 8-5-93 TH BE!..0\1 TOP OF RISER BOX 
TIME• 13:00 



• 

• 

• 

,......---- INSTALLATION OF FLUSH GRADE MONITORING 'WEL I L 
PROJECT• Weyerhaeuser RING 'JELL NO • 

MW-12 

JOB NO. S0-92-05 I 

MON!TO 

TOP OF RISER ELEVATION• 

.----it:----4------- Wt TE.'<-TIGHT CAP 

-tf;'-:o:'t---- FLUSH GRADE '.IE LL CONSTRUCTION 
ETER i. MA iERIAL DIAM 

TOT 

LEN 

AL LENGTH 

GTH ABOVE GROUND 

E OF SEAL 

r-~----- D!AMETEE<. MATER! AL !. JOINT TYPE 
OF RISER Pr?E 

I TYPE OF BACKFILL AROUND RISER 

---._nrsTANCE OF FIL 
OF SCREEN 

TYPE OF F!L iER 

E OF SEAL 

TER SAND ABOVE 

AROUND SCREf:N 

TOP 

r-....,------ MONITORING './ELL MATERIAL 

-:::;.;.._-+----- SCREEN GAUGE: 0 R , SIZE OF OPENING 
(SLOT S!ZO 

-r-~-----DIAMEiER !. LENG TH OF SCREEN 

.. 
"--------'-- v-o----t-----,,-.---DE?TH .TO THE :S OTIDM OF MONITORING 

: 
YELL 

M OF FILTER DE.'' TH TO BOTTO 

THICKNE;;s !. TYP E OF SEAL 

---~----+----- DIAMETE;;: OF BO REHOLE 

SAND 

8" Steel 
8" 

0" 

Quikrete 

6" 

4" PVC Flush 
Thr<=ad 

Tv:Qe I 
Portland 

2' Benconi te 
Pellets 

2 '· 

Fine Quartz 
Sand 

PVC 

.01 ill 0 

4" X IO' 

18' 

18. 

N/A 

10.25" 

L! 
.so FT RING '.lEU. '.lATER LE:VU. ME.~SUREMENT$ 

~ 

•E I l.u-1£ '.1 ATE:.~ LEVEL " 
I 
I I. 

I I I 

Le = 
7.5 FT 

LJ = 10 FT - FT L,."' 
I I I 
I I 

TH BELOV TOP OF Rl:E;;: BOX 
lNSTALLA TIDN COMPLEiE:ll• 
DATE• 8-5-93 

TIME:• --------



Annular Fill: 
type·. CONCRGE 
type: Bentonite Ch1ps 
type: 20-28 Torpedo Sand 

- 0 s: z c - ;- 0 
~ "' "' 0 

~ -"' .> "-"E. 0 E ~ 

-"' 
u 0 

"' 0: 0 
~ C> V> ii5 

760 

:so 
750 

g 
~ 

. ppm 

dia: 8.00in fm: .oo· to: .SO' 

dio: 2.00in fm: .2· to: !0.00' 

fm: .50' 
fm: 6.00' 
fm: 8.00' 

to: 6.00' 
to: 8.00' 
to: 20.00' 

Scoeens: 
type: Slotted size: .01 Din dia: 2.00in fm: 10.00' to: 20,00' 

Remarks: 

Mot~ria! Description "' "' 0 
~ 8 u 
E '-" Q_ u 0 

"' 0 :0 

AS A80V[ 
YEllOW SILTY CLAY; HARD; MOIST: FINE GRAINED; MEDIUM PLASTICITY 

AS ABOVE 
GRAY C:..AY: HiGH PLASTIC:fY; F:N[ GRAINED: ~.lOiST 

CL AS ABOVE f--r-L-,-----;'----"-1 M L 
\ RED CLAYEY SILT: lOW PLASrtc:TY; SOFT: MOIS<: FiNE ro MEDIUM GRAINED 

I 

Well Construction 

MP. EL 780 95 
I 



Annular Fill: 
type: CONCRE7E 
type: Bentonit1~ ChipQ 
type: 20-28 Torpedo Sand 

- f':_ ~ 

~ c:- ~ - 0 
3 "" I '" u 

= > -a 
~ 0 15_ ~ • -" ~ ~ " 

0 

"' "' '-" ffi 

780 

10 

770 

2C 

760 

i 

-nJ ~ • I 

~ 
1 
' ' I 

• ~ 
j 

/~ll I I 

I 

0 
0:: 

lm: .50' 
rm: 6.00' 
lm: 8.00' 

"" _3 

-~ 
-a 
[' 

'--" 

'" il 
0 

'-" u 
'-" => 

to: 5.00' 
to: B.OO' 
to: zo.oo· 

dio: 8.00in 

Stank Casing: 
type: PVC dio: 2.00in 

Screens: 
type: Siotted size: .01 Oin die: 2.00in 

Remcr~<s: 

Mc<erial Descriotion 

fm: .00' to: .50' 

fm: .2· to: 10.00' 

fm: 10.00' to: 20.00' 

Well Construction 

MP_ EL. 736.37 
I 

16 ppm ~--,-------,------,--1 C L 
/' RED llliY CLAY-, FINE G~INED: ME•:tM TO ~IG1. 'L'DiC:iY: MOIST: GR~IEL MIXED IN: SOFT 

1"----L-'---' ---j 

oom f,---.,..-·---r----1 C L 
RED \lliY ClAY; fiNE G~INED: MEDic~ PIASTIC:iY: ICFT; GRAVEL MIXED IN 
GRAY ClAY; !WID: nNE GR!JNEO: H~o PlASTICITY; -~OIST 

CL BROWN SillY ClAY; SOFT; nNE GII!IN(J: iOIST; :!JW ''ASTICiiY 

CL AS ABOVE 



' i 

til 
L.• 
IIi .. 

--l 
FLUSH GRADE DEEP MONITORING WELL CONSTRUCTION DETAIL 

PROJECT: W<=verha<=user Charloct<= Box PlantMONITORING W£U. NO. -=D:..::Wc..-_:.I ______ _ 

50-92-0S I 

2 

---WA 1ER-TIGHT CAP 

--- FLUSH GRADE I'IELL CONSTRUCTION 

DIAMEIER a: MA 1ERIAL 

TOTAL LENG1H 

LENGTH ABOVE GROUND 

---'-·ll·IIC:KN!oSS & T'rPE OF SEAL 

r---t+-----OIAMETER. MATERIAL &: JOINT TYPE 
OF RISER PIPE 

TYPE OF BACK ALL AROUND SURFACE 
CASING 

DIAMETER & DEPTH OF SURFACE CASING 

T'tPE OF BACKFlLL AROUND RISER 

DIAMETER OF BOREHOLE 

10:~----- IHICKNESS & TYPE OF SEAL 

TYPE OF Fll 1ER AROUND SCREEN 

!--+----- MONITORING waL MA 1ERIAL 

-::;;~-+-----SCREEN GAUGE OR SIZE OF OPENING 
(SLOT SIZE) 

f---'-------CIIA!.iEllER & LENGIH OF SCREEN 

-'------f-- v----t----- DEPIH TO IHE BOTTOM OF MONITORING 
WELL. 

DEPIH TO BOTTOM OF FIL 1ER SAND 

IHICKNESS & T'rPE OF SEAL 

1----- DIAMETER OF BOREHOLE 

L, 0. 5 FT LJ-----"---- FT 

53.5 FT L4 = 
59 _____ FT 

A Delta ~mlllf'ltol ~ C<muit ....... Inc. 

Installation completed: 
Date 8-3-92 
Time 12:00 

8" Steel 

8" 
0 

·cement to 
surface 

2" schedule 40 
Flush Thread PVC 

Neat Cement 

JQ'·' 38 I 

Neat Cemenr: 

12'' 

B~nconite 
pellet 

2' 

Medium Washed 
Quartz Sand 

PVC 

1/10 0.01" 

2" 5' 

59' 

None 

8.25 11 

! 



FLUSH GRADE DEEP MONITORING WELL CONSTRUCTION 
PRMCT: Weyerhaeuser 

JOQ NO. 50-92-05 I. I3 

I I f 

26 f ·". 

27 

30 

33.: 

t~~ 

I ft. 

NOTE:: ORA'MNG NOT TO SCALE 

I:."! 

1::. ;.:· 

1\:: 
F.:.:.: 
1~·:: 
h/' 1:· : .. 

I~{~ ' ... , 

~; 

MONITORING IIUl! .....=.;DW~-..=2 __ _ 

Riser Elevation 779.53 

!;}1 
.:. 

- !>> 
:~::~~; . ~-: 

{;.: 

-' 
'I~ .. 1§ 
' ...... 

~~ 
BOLT OO'I!N MANHOL£ 

12" OIA. 

WATER 71 GHT Da'ANSION PLUG 

co NCRETE 

BOREHO L£ _!!;_" DIA. 

CASING _j_Q_" 10 PVC 

NEAT 8 
CEMEN 

ENTONITE/ 
T GROUT 
AL) (TYPIC 

II£'J. CAS! NG 6" 10 PVC 

SOREHO' '" 8 . 2 5 " DIA. ---

BOREHO L£ _4_" DIA. 

WELL CASI NG 2 " 10 SCH 40 PVC 

BENTONITE PELL:.l'S 

WUL SCR8: N -2 . 5' X 2 • DIA. 
H SLOT ---..dl.L INC 

SAND PACK 

CAD NO. FGOW2 fA P~!e 1#!£. """-'ll"'ta. Inc. -----------------' 



• 

• 

• 

...-----INSTALLA TlON OF FLUSH GRADE MONITORING 'NELL 

PROJECT ___ weyerhaeuser Box Plant MONITORING WEll. NO. 

JOS NO. 

2 

50-92-05 I . 25 TOP OF RISE:R El...EV A !JON 

~;>g~;._ WA lER-TIGHT CAP 

DIAMETER .!c MA lER!AL 

TOTAL LENG'!H 

IDIGTI-1 ABOVE: GROUND 

:;.._-- DIAMETER OF BOREHOLE: 

~---11H!CI(NESS &: TYP~ OF SEAL 

>---..!.!-----~ DIAME'TE!1. MA lERIAL .!c oOINT TYPE 

OF RISc:R PIPE 

rtPE OF BACKFill. AROUND SURF Aef: CASJNG 

DIAMETER, MATERIAL AND 

JOINT TYPo Of CASING 

TYPE OF BAO<F1LL AROUND RISER 

DIAMETc:R OF BOREHOLE: 

---.ai~Cl"AI~CI" OF FlLici< SAND ABOVE TOP 
Of SCREEN 

TYPE Of FlL 1ER AROUND SCREEN 

>---!----~ DIAMETER. MA lERIAL AND 

JOINT TYP~ OF CASING 

~--+------ SCREEN GAUG'O OR SIZE OF OPENING 
(SLOT SI'Z":) 

.1..-----'--- '-'->--+------ 0€?11-1 TO iHE BOTTOM Of MONITORING 
WEll. 

DEPTh TO BOTTOM OF F1UER SAND 

iHICKNESS & TYPE OF S""<.AL 

DIAMETER OF BOREHOLE: 

2. 5' 

27' 
L 2 =--------

8'' SteQ] 

8" 

o" 
12" 

6" Concrete 

2" PVC Flush 
Thread 

Qnick set Gro11t 

6 1
' PVC,~o joints 

Neat cement:. 
Grout 

12" 

2' Bent:onite 
Pellets 

.50' 

Fine Quartz Sand 

2" PVC Flush 
Thread 

1110 .01" 

2" X 2.5 1 

30' 

N/A 

5 7/8" 



r 

I 
I 

I h. Delta 
l;flvi~Qnm~ntol Can~ultant!l, ll'le. 
Ch(lft¢W,, North Gorollno 

. r~ Firm:. DELTA ENVIRONMENTAL L.. By: A. Rtsner 

Doie(s): 05/18/95 - 05/18/95 

Purpose: Monitoring Well, lntermedime 

Drilling Method: Hollow Stem Auger 

Remarks; 

Project Number: E092-051 

Project Name: BOX PLANT 

Contractor: GEOLOGIC EXPLORATION 

Site ld: DW-04 

Location: CHARLOTTE, NORTH CAROLINA 

Elevation: 780.30' 

Dotum: MEAN SEA LEVEL 

Measuring Point: 779.97' 

Condi.Jctor Cosing: 
type: PVC 

Blank Ca,ng; 
type: PVC 

dio: 6.00in fm: .50' 

die: 2.00in fm: .5' 

Screens: 
type: Slotted size: ,OiOin dio: 2.00in fm: 55.00' 

Annular riil: 
type: CONC~ETE 
type: Bentonite Chips 
type: 20-28 Torpedo Sand 

fm: .50' 
fm: 51.00' 
fm: 53.00' 

to: JS.DD' 

Ia: 55.00' 

:o: 60.00' 

:o: 51 .00' 
f.o: 53.00' 
to: 60.00' 

Weil Construction 

"' z 
_§ - ~ 

I 
" v 

5 > ·a 
0 

0. " E 
~ '" 0 

0 "' ,·;: 
I 

1-

--" 1 0 

f- 760 20 4 

f- 5 

I 
750 30 6 

' ' I 
I 

7 

I 40-
7401 

! 

I 
I I 

' 
~ ! 

1- I 
' ' i ! 

I 
:- 730 50 

I 

I 
I 

1-

1:: = '" 0 
~ " 8 0 

u -;:! u 

"' ''" • ·3'" u c 0 
0 ~ cr; 0:: 

I v;:: cc 

: 8ppmL~~ 
' 8 ppm L/ CL 
' ' 

' 15 ppm /// CL 
' ' 

I 
' 8 ppm / / / CL 
' ML 

Mcterial Des,ription 

.1EDOISH 8ROWN SILiY ClAY: HARD: MOIST; FINE GRAINEJ: LOW PlASTICIT'f 

SAME AS ABOVE 
lflLOW ClAY['! SILT: HARD: MOIST; FINE GRAINED; LOW PlASTICIT'f 

~M~ AS ABOVE 
REcNISH GRAY ClAY['! SILT: fiNE GRAINED: .~0151; HARD; LOW PlASTICIT'f 

AS ABOVE 
BROWN AND 8lAC! SiLT; SOFT; MOIST, ~NE TO MEDIUM GR~NED: LOW PlASTICITY 

J wn I I I I ML AS ABOVE; MEDIUM TO COARSE GR~NED 

:, i 2.5 ppm _L I I I ML AS ABOVE; MEDIUM TO COARSE GP)JN[D; WET 

:I 'PP" I IiI ML A$A80VE 

' 

I I 

MF. ~L 779.97 
. ~ 

I
( .. .!.· ·.; ·,· 
':: • .I . -
.. ::.,. -' 

:::I,:: 
. :'i.·: 
1:} :: :: ., :! : :' 
... ;.·:.::: .: 
< ... [ ·.' ·:::··,,:' 
: :.:: :.:I 
': .' ::' : ' : 
·.·> '.t:: _. ·.~ 

<'I·:: 
.·•:\:: 

.· I . -
.:: :. :' 

. •••· .. 1 · .. ' :. ' ' :::: :l :' 
. : ' 'j: ' 
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WEYERHAEUSER GROUNDWATER SAMPLING RECORD 

Company 0 ES&TiWTC 0 ES&TINB Project No. Site ID 
Facility Date {m/d/y) 

We!J 0 Extraction WeJI 0 lnigatlon Well 0 Soring 0 Borehole 0 Probe Other: 

. 0 2-incll 0 

Water Level Data Measur@'ment UnitS: 0 tt 0 tn Well or Borehole Total Depth' (TO) from MP or TOC" 
C E-lape, ; ___ 

I l Cwnfirmat!on I At Start at 

I At Eod of I I Reman<:s 
C Ste~l 'aoe 0 Oth!!t /mtial PurgmQ Purt;m9 

Time (hh:mm) I I I I I 
Oep(h (o Water I I 
laoe Correction I I 
Water Level (WL) I 
Product Thicxness I I I I 
Produc: Recovery I I I 0 t;allons 0 liters 
.VIoi!ll!'f\JI" '.v<J!Qf .~v~llrom !t~l!ld r,'1e<Z~lmnti) ~Qtfll 1MF') Qf .oo 01 •.vett C35tt1Q (TOG). l'l~rd \ol'liiQf rjQOih (O nlltare~l 0.01 :l 0( ':i.CC2 :'11 . ......th t't!lnU.s •.-) sJW~,f ·€!YIJI ts a~vo!- MF' Q1" TOC. III'!Q IJtZiti.; ¢11 MP Qf 

iCC. l'IO'iiiSUr!il w01ter 'IJ\It!l rrom 110rt1'1 ~rqe al e!!stnq, Melil:Surlt ~;.;1(1~ ar Orll:-olJ/"911'19' w.tltiJf ;e!Vf!'l tw/C4: ~ttl •nlfr;;~/ !r'll;l ecnl'irmstiQI1 measl.l(emel"'t:li llr!Q measyremet'l! tln7111.S (in 24~ur ~tO~;!( lcrmotr) 
M~!TCC S!lt:ki.!O meUsiJfl!rmal"'t t.S rt!;lm ground ~un'~l! 10 near~.sl ~. ~ /'1. or 0,01 .71. DRjJ!h to \Nalet" ~es· N • no1 me.aswea: 0 - ~; 0 - ®:;:INI;Il!!O', P • .'lllm~rng; F - t!cwrl"'g {artesr;lln \~fell); _q - '~trtly 
PLAII'ipQ/J: C - ~sc.:~Qtfrg, 1N.:uer Levrtl {'WU = Deo1/'r tQ W01.rer · l;~po! Cot,e.:;::~en /Jile:Qr. R~ ~ ~.::: ~!!iMICzt '~':me ot w.;n~&r ~~~ l'ri_,S!II,ti"~Mrt: Y!!ilil ·s· •or !rtte .'!r'tlr:;rr..ret tn~ness ,, sl'lean 
;:,c:;:er>.l!'c. tt /fcl) OrQ<Juc:; removeQ Item wl;ltl .-~r'cr ''IQII,Jine remQved •1'1 g;;JI~n,-or !tloSrs. Its! ~t;X;I\oti t\<PI:I '~"~ ·~emat'Ji!!i~ eo~~.tm.n 

F' ld WQ 0 t Je a a Pu")e Depm: o Grab 0 Sailer 0 Pump Description: 

~01Uf11e: [ ,,,. ___ :wt..:]•L_:W.'IID)f•L..__,c,"'"'~"'""'l]"' 0 gal 0 literS Well Goes Dry 

1 Facto'_, 0~0<08 foe '••t and gallons: C.' 544 foe feet ano litecs: 0.5C66 roc_~'"'!' and litecs: IN• I_IQ 1n :nches While "~rging 0 

voi Purged I I I "'"'" Me<ec RemarKs 

0 Purnprng Race. I Type 

Time Measured lhn:mml I I 
·pH <::J T•mo. r. I 

I '" DoC O"F I 
I Di<"~/,orl Oxygen mg/1 

I 0 SC or 0 EC uS/em I 
Lru_rb_tdity _c:l I<TLJ_ I 
1 <.-om1 Tim I I 
Occr I I 

I I 
r:teo::or<: trm~ :JYf9!nQ !or0111:s ~fld ~110!0 •f'l W.:u~r Lev~tl D'il!a ~;on. ';IJ~~e vo_l_~~t;-~_.:. ~t.l!atlvi!r VQ!tiri'TIJC rr;rmll"&d ~Ore 50imdJiflq. =11 g:;i!IIOn!'i or toter.;. ?r.rtnc111Q' Rallt ~~ gpm or ~Ill. d~ll'l9 r;m OQl( 
:;.~.e-cxell 'n <!o:J~If1 .,OIUf'lll!r c:llt:~IS!II;rn. Uso 'P'tn<lr ~tlJI'nn llDQv!! recoro1n9 .:;:Sr'l"ll;th!t fillliJ miJII~t.lftffi16f'lr~. ~t•l vQJIJm• ~IV tQ !l«!foftd !ilmllll cr SvRa1'~9e cl.rtl'rot !"<Jib QIJI'rnq ~q-. "!~l't:! g 9 ~ ~ 
~Cutomenr o!.:Jitl;lro!lltCfl mr!r!hcc:s ::~a;;tll3.mu1;~1JOr'l ~ro~re~. ~r..r,oment ~ar1Ltft9~, ;JI..ifgll w;;~tB!' jj.t!O'Il.:;sl m~ll'rQIJ. ~re. .n ..:~:uly !ield nQI6s, SC Sr;~eot'i~ ContnJ~e corrqc:!!Q fer ;em~iiiiP9 !J,I.S/c.71 l!tt 

:::~·c: ~-::. i;"il!'cmcal C.:;nC".ttC:tllt(y not ~f"!"ec;&d fQf :.rm~et"<llurol IMS/¢TI). ;.oS/o=m m ,u.mnok;rl 1 ~~~ iUSi = ;]..7!$ I. :r !),~;:]::! lml]r:tfl;il qaJicn 

LaO 
10 SOGIO 

..i.Jm:Jte Q ,n,ay Ot! ~o 'a '5 ..:.'1/.lr.:tc:er~ , ~lie! m!,I;St t;J.- llftlerlttl. I · 1~6f11 :o So~l"'d :aol: 
31"~ .=i~tG .31..;J,.,k. 3R#, ~';llotdmer'U ~ifr!iOillli': OT:t. Ttr~ 010111~; srll r:~td So!k6 (::" 1 10 ~}. l..ao 10 (~ lo ~~~at'S) >& nat'nlt ol :Geara!Ory rhal 10 (~ 10 ~ ~afaC:SfS) 
Olfltl SCG :o lsilmole certvei)' ~rou~;~. •..10 10 T5 thiir';!lt~JM'3) ar~t reourro.!'d lor =:JI'iflk~. Ca.sl! 10 may l:;le tl'le t;Jt;l $eN~ ~~st num~ 'X "fY"""'''m. SOG m;)y 181:iS SOG. a CI;tOter \0 numcet". ~r mmddYy 
iii:~ter 1~1T'CI'!! ot~;~ser"vOI!IOii aftd hanQ'Mg <:';!114: an >;;r.~tn-<)1-cr.til~ IQfM. Also rl!!tcl;lfd QiJI311&e tntormattQI1aQQut d\IPf~tll', :kllil, nns.a!t!:. -'clll:l!r, a('!j/Of b\!iullt; 3i11TlPI~ eottee.t~rng tr'l Qalty ~eld netes 

Samplec By !onnt) I Signature 
Date Entered rnro Daraoase _____ By __ _ Page_ot_ 
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