
March 18, 1993 
(350115013) 

Mr. Tom Wentland 
Wisconsin Dept. of Natural Resources 
Southeast District Office 
P.O. Box 12436 
Milwaukee, WI 53212 

175 N. Corporate Drive 
Suite 100 
Brookfield, WI 53045 

Telephone ( 414) 792- 1282 
Facsimile (414)792-1310 

RE: Remedial Design/Remedial Action Work Plan, Interim Remedial Measures, 
Sta-Rite Industries, Inc., Delavan, \Visconsin 

Dear Mr. Wentland: 

Our previous correspondence with the Wisconsin Department of Natural Resources 
(WDNR) dated March 10, 1992 described the process by which remedial action would be 
accelerated at the Sta-Rite Industries, Inc. (Sta-Rite) facility. Since \VDNR approval of the 
interim remedial measures (IRM) process, the following activities have been completed: 

♦ Additional source characterization activities were completed in accordance with 
addenda to the project plans approved by WDNR; 

♦ Technical Memoranda #1 through #4 were submitted by Simon Hydro-Search and 
approved by WDNR without significant comment; 

♦ The Focused Feasibility Study was completed recommending implementation of soil 
vapor and ground-water extraction systems and was subsequently approved by 
'WDNR; and 

♦ A public notice was published announcing the proposed interim remedial measure 
and no comments were received by \VDNR from the public. 

Simon Hydro-Search is pleased to submit this \Vork Plan on behalf of Sta-Rite to proceed 
with remedy implementation. Attached to this Work Plan are the requisite project 
organization and schedule ~ well as the Remedial Design/Remedial Action (RD/RA) 
Project Plans. 

As shown on the attached project organization (Figure 1 ), implementation of the soil vapor 
and ground-water extraction systems will be contracted directly by Sta-Rite with assistance 
by selected contractors. To the extent practical, existing resources within Sta-Rite's 
manufacturing operations in Delavan will be utilized for construction. Subcontractors will 
be utilized for installation of soil vapor vents and ground-water extraction wells, trenching 
activities, and related construction tasks requiring specialized equipment. Sta-Rite possesses 
resources internally for piping assembly, electrical connections, ground-water extraction 
pump, and blower installation. Construction documentation will be performed by Simon 
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Hydro•Search and provided to WDNR for review and approval following initial system start­
up and operational testing. 

Initiation of the construction of the IRM will commence within 30 days of WDNR approval 
of this Work Plan and RD/RA Project Plans. Major construction work elements and their 
projected duration are shown on the attached schedule (Figure 2). Construction is expected 
to be completed within 20 weeks of WDNR approval subject to the availability of 
subcontractors, materials, anti equipment. WDNR will continue to be advised of 
construction progress through the required monthly progress reports. 

The remedial design is also transmitted herein which addresses design considerations, 
specifications for all equipment and materials, design drawings, and performance 
expectations. In order to assess the system performance, a Monitoring Program Plan is 
proposed as well us plans for its continued operation and maintenance. The existing Health 
and Safety Pl.an and is also modified herein to take into considerar.ion activities beyond 
those which were necessary to complete the remedial investigation. No modifications to the 
existing Quality Assurance Project Phrn ure necessary, and it is hereby incorporated into 
these plans by reference. 

We look fol"\vard to your favorable review and approval of the RO /RA Project Plans so that 
Sta-Rite can proceed with remedy implementation at the earliest possible date. Please do 
not hesitate to contact us if questions shoul<l arise during your review. 

Sincerely, 

SIMON HYDRO-SEARCH 

Robert J. Karmwskas, P.G., P.HG. 
Director of Hydrogeology 

RJK/ JJR/ JJJ :jo 
enclosures 

cc: Colin Beverage. Stu~Rite Industries 
Ray Krueger, Mich~tel, Best & Friedrich 
Mark Giesfeld. WDNR-!Vlndison (3 copies) 
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1.0 INTRODUCTION 

Trichloroethylene (TCE) and it,s derivatives have been identified as residual soil 

contamjnants at the Sta-Rite Industries, Inc. (Sta-Rite) Delavan facility. Three soil source 

. areas were verified during RI activities, and are targeted for remediation. These three sites 

are: 

♦ The existing SVE area adjacent to Plant #2, 

♦ The Plant #2 southeast source area, located near the back truck dock area of 

Plant #2, and 

♦ The former chip storage area and nearby solvent release area (former chip 

storage source area) located southeast of Plant #1. 

Tetrachloroethylene (PCE) and 1, 1, 1-tri_chloroethane (TCA) are also present at one or more 

of these residual source areas. 

Simon Hydro-Search carried out soil vapor extraction (SVE) and soil vapor 

extcaction/ground-water extraction (SVE/G \VE) pilot tests at these three sites on July 16 

and 17, 1992. The results of thes.e pilot tests were submitted as Appendix M of Volume lI 

of II of th~ Technical Memoranda Report Appendices, Remedial Investigation/ Feasibility 

Study (RI/FS), Sta-Rite Industries, Inc., Delavan, Wisconsin (TM/Report Appendices). 

Based on the SVE/G\VE pilot test results, a conceptual remedial design (RD) was prepared 

and discussed with Sta-Rite personnel. Several visiLli were made to the site to discuss the 

implementation of this conceptual RD as .an interim remedial measure (IRM) for the 

residual impacts to soil. 
,, 

The RD for all three sites are specifically planned with flexibility to isolate any one site for 

independent observation. The vacuum is applied from a central SVE unit located near the 
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southeastern corner of Plant #2 with three independent vacuum header pipes for these sites. 

Extracted ground water from the six deep wells at the Plant # 1 source area and four deep 

wells at the Plant #2 southeast source area shall be conveyed in two separate headers for 

discharge into an 8" storm drain adjacent to the main storm water main along the southern 

., end of Plant #2 with an east to west discharge direction. 

Ground-water extracted from the 10 deep wells to be installed at iwo of the three sites shall 

be discharged to a storm water sewer in accordance with a Wisconsin Pollutant Discharge 

Elimination System (WPDES) permit. The soil vapors to be extracted under the influence 

of vacuum shall be discharged to the ambient air as the total anticipated discharge of the 

contaminants is well under ~he limit of 5.7 lbs/hr of total volatile organic compounds 

(VOCs). 

The number of shallow SVE wells and the number of deep SVE/GWE wells were 

determined based on the pilot test data. A shallow soil gas radius of influence (ROI) of 10 

feet for Plant #1 and 15 feet for Plant # 2 and deep soil gas ROI of 25 feet for both 

Plants #1 and #2 were calculated. These ROI. were used to determine well spacing over 

the area of residual soil impacts. The impacted areas were estimated based on soil gas 

survey contour maps which are submitted as Appendix A. 

The SVE unit is rated at 500 scfm, 13.5" Hg maximum vacuum with a 50 hp motor with a 

drive belt for a positive displacement Roots blower. The SVE unit is intrinsically safe with 

NEMA #7 electrical controls, a condensate tank, an automatic condensate drain pump, level 

switches, temperature indicator, and a switch for automatic shutdown in addition to the 

necessary filters, vacuum, and pressure gauges mounted for convenient sampling as per 

Wisconsin Department of Natural Resources (WDNR) regulations. 
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2,0 DESJGN DEVELOPMENT 

The design of the IRM was developed after conducting vacuum extraction tests on the soil 

vapors at the three source a reas and observing the influe nce of vacuum on soil vapors and 

· on ground-water flow into the extraction wells installed in the saturated zone. 

The ROI were calculated for each site and this provided the basis to design a SVE/GWE 

system. The pilot test method, actual field observations, and detailed calculations were 

submitted as Appendix M of the TM/ Report Appendices. 

2,1 Radius of Influe nce 

Two geologic layers are present in the unsaturated zone at the Sta-Rite Facility. The upper 

layer is a silty sand till unit, and the lower layer is n sand and gravel outwash unit with a 

variable silt and clay content. The soil vapor ROI estimated from the pilot tests for the two 

geologic layers were as follows: 

ROI UPPER SILTY ROI LOWER SILTY 
LOCATION SAND TILL SAND AND GRAVEL 

OUTWASH 

Plant #1 10 Feet 25 Feet 

Plant #2 15 Feet 25 Feet 
Southeast Source Area 

Plant #2 20 Feet• .. 
Former Sump Area 

•surface air leaks obscured the results to a certain extent but the range of 

ROI calculated \vas 10 feet to 28 feet. Existing observation points were used 

at this location. and may have been screened ;,1cross both geologic units, so the 

ROI variation may re late to the geology. 
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Based on these ROI and the soil gm; survey, which delineated the approximate area of soil 

gas impacts, the remedial design for installation of the shallow and the deep extraction wells 

was established as shown on Figures 2-1, 2-2 and 2-3 for Plant #1, Plant #2 Southeast 

Source Area and Plant #2, Former Sump Area respectively. These figures describe the first 

· step of the design development work. 

The design of the proposed SVE/GWE system at the three remediation sites may be 

summarized as below: 

♦ Plant #1: 

♦ Plant #2: 

♦ Plant #2: 

Twenty-three SVE vents in the vadose zone, approximately 

28 feet deep and six SVE/G\VE wells, approximately 45 to 

55 feet deep. 

Southeast Source Area: Six SVE vents in the vadose zone, 

approximately 28 feet deep, and four SVE/GWE wells 

approximately 45 to 55 feet deep. 

Former Sump Area: Four SVE vents in the vadose zone. Two 

SVE v_ents of 2-inch diameter currently in use will be connected 

to the SVE unit. Two more SVE vents of 4-inch diameter shall 

be installed up to 28-foot depth. 

The development of proposed SVE/GWE system involving extraction of contaminant vapors 

in the vadose zone and the extraction of contaminated ground water at enhanced rate under 

the influence of vacuum is discussed below: 

2,2 Interpretation of SYE Results 

The details of the SVE pilot tests have been submiued in the Focused Feasibility Study 

(FFS) and also as Appendix M, TM/Report Appendices. These SVE results are 
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summarized in Tables 2-1 and 2-2. These data shall be referred to in the interpretation for 

design development. 

2,2, 1 Contaminant Removal Rate 

The pilot test resultS in Table 2-2 indicate that when vacuum is applied at a rate of 100 scfm 

and at a level of 9" Hg, the contaminant removal rate in the vapor phase was up to 

0.13 lbs/hour. The contaminated ground water was recovered at a 50% higher rate under 

vacuum than under ambient conditions- (12 gallons per minute (gpm) versus 8 gpm 

respectively). 

Assuming 100 scfm air flow, it is then considered possible to remove total volatile orga nic 

compounds (VOCs) amounting to more than 1,100 lbs per year at the rate of 0.13 lbs/hour 

and at least 175 lbs/year at the lowest calculated extraction rate of 0.02 lbs/hour. 

The pilot test results mtJSt be interpreted in light of the fact that vacuum extraction was 

carried out for a short duration. If the same level of vacuum extraction is sustained over 

a prolonged period of time (one week to several months), the SVE/GWE system would 

achieve a dynamic balance. This m~lY be further examined hy taking into consideration the 

operation of a vacuum-inducing mechanical unit 

There are three types of vacuum-inducing mechanical units whi.ch are amenable to 

SVE/GWE extraction technology. These are: 

♦ Regenerative blowers, 

♦ Centrifugal blowers. and 

♦ Positive displacement blowers. 
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2,2,2 Selection and Influence of Vacuum Extraction Unit 

The regenerative blowers. when connected tQ the extraction wells, shall induce vacuum 

which is usually at a lower level than the other two units mentioned above. As the available 

•contaminant vapors and/or water vapor at the site conditions become sparse in 

concentration, the level of vacuum will increase slightly but the regenerative blower will 

approach its maximum vacuum level quickly. This is due to the fact that a regenerative 

blower is designed to have a low friction condition and allow ambient. air to slip around the 

fan blades without creating additional vacuum at .the suction or an electrical overload on the 

motor. As the remediation progresses, the regenerative blowers are therefore much less 

efficient and least useful in vacuum extraction technology over a prolonged pe_riod of time. 

The centrifugal blowers, either si1,gle stage of multi-stage, usually offer a higher degre,e of 

vacuum at the suction side than the regenerative blowers. The extraction rates offer.ed by 

these blowers are variable over a range shown by the performance curve that correlates the 

volumetric flow rate to the induced v~1cuum. The lower the level of vacuum, the higher is 

the air flow rate and vice-versa. Therefore, in remedia,tion by vacuum extraction, as the 

contaminant quantity around the extraction well decreases, the extraction flow rates 

gradually decrease causing the level of vacuum applied to increase. This phenomenon can 

then be assumec.1 to progress to the maximum rated capacity of the centrifugal blower 

offering a lower extraction flow rate with el:.1psed time while achieving higher levels of 

vacuum. Though a reduction in flow rate is a disadvantage1 it offers safety for smooth 

operation of the blower without breakdown and an apparent increase in vapor phase 

concentration of the contaminant. 

In case of a positive displacement (PD) blower, the unit is designed to provide a constant 

suction flow rute. In its applic~1tion to vacuum extraction technology, it becomes apparent 

that initially when th~ contaminant concentration is high and/or site conditions allow 

vaporization of the contaminant readily, the suction conditions of the blower are satisfied 

by applic~1tion of low or moderate levels of vacuum. Assuming there are no surface air 

leaks, the flow rate of the contaminant vapors in the induced air flow will tend t0 decrease. 
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This will automatically induce higher vacuum conditions which expam,l the available flow 

rate to satisfy the PD blower. This phenomenon is used to automatically achieve the 

maximum designed vacuum level. Any further difficulty in inducing the fixed flow rate then 

causes the vacuum relief valve to open and admit atmospheric air. Such a condition is easily 

· noticeable and can be corrected. when necessary. 

The PD blowers offer the highest levels of vacuum for a given energy input among all the 

three blowers and a high degree of vacuum of 9" Hg or more is obtainable with reasonable 

physical size of the blower. 

At the three Sta•Rite remediation sites, the soil grain size analyses show P200 content (silt 

and clay fraction) to be about 20%. Consequently, the available porosity is low and a high 

resistance to air flow in the vudose zone is expected. A PD blower is. therefore. highly 

desirable as compared to the other two types of blowers to achieve high levels of vacuum. 

The PD blower could upply vacuum of 9" Hg at the initial stages and is designed to provide 

a much higher level of vacuum of about 10.5" Hg as the interim remediation progresses with 

time. This should assure long•term performance of the system, based on the pilot test data. 

2.2.3 Volumetric Flow Rate 

The total qua.ntity of the contaminant removed at the remedial site is dep.endem on two 

major factors: 

♦ the concentration of the contaminant 111 the exhausted vapors and the 

extracted ground water, and 

♦ the rate at which the vapor stre,1m or the contaminated ground water is 

discharged. 

The concentration of the contaminant for a given removal rate of a specific contaminant will 

depend of the total volumetric flow rate of air /ground water. It is uneconomical and not 
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necessarily desirable to have a high air flow rate. Moreover, the higher the flow rate, the 

lower the maximum achievable vacuum per unit horsepower of applied energy. Higher level 

of vacuum is also critical in increasing ground-water flow above the natural conditions. 

• The Plant # 1 site has the maximum number of wells which have been integrated into three 

main vacuum headers. Plant #2 has a total of ten vapor extraction wells at the new 

(southeast) site white there ;ire four wells Rt the Former Sump Area. The design of a 

common SVE unit was intended to provide an <lccelerated remedial action to each of the 

three sites by applying v~\cuum to only one site at a time. 

Once the initial mass of the contaminant is removed, it is considered probable that the 

common unit may have sufficient capability to remediate all three sites simultaneously. This 

may be verified as the design features allow isolation of each of the three sites. 

At Plant #2 there are four shallow SVE wells at the former sump a·rea and a total of ten 

SVE and SVE/GWE extraction wells at the s-outheast source area. Plant # l has a total of 

29 extraction wells connected to three main VilCuum headers. The three sites therefore 

allow vacuum extraction of ten wells at a time or less as per the piping design. A study of 

the available PD blowers offered on SVE units without requesting a highly customized 

design indicate that 500 scfm is the upper end of the SVE units without exceeding 50 hp 

motor size or sacrificing the vacuum level to less th~rn 9" Hg for field installation. The 50 

hp motor size also enables Sta-Rite to provide up to 100 ,lmp, 450 V, and 3-phase power 

supply to run the SVE unit without undue delay or requiring new electrical power supply 

arrangements. 

The 500 scfm flow qtt.e, if applied to Pk1nt # 1 above, may remove in ,excess of 1,100 lbs of 

total VOCs per year based on the pilm test results of 0. 13 lbs/hour for 100 scfm. Even if 

the contaminant rernoval rate is assumed to he 20% of this projected value, a removal of 

200 lbs/year from one ~trea is considered to be significant. Combining all the three sites for 

remediation at 500 scfm rate may yield similar contaminant removal rates with progression 
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of time. This is theorized as the concentration from each site may decrease but the total 

removal rate may still be augmented by combined extraction rate for the three sites. 

2,3 Interpretation of Ground-Water Extraction Results 

The intent of ground-water extraction is twofold; first to optimize the performance of the 

SVE system by maintaining or increasing the depth to water, thereby increasing the area 

available for SVE, and second to remove impacted ground water at the source, thereby 

decreasing the remediation Lime required. 

Pilot test results indicated SVE vents become clogged with fine soil particles through 

ground-water transport, and the application of vacuum to the pilot extraction points caused 

a mounding of ground water within the vent, thus decreasing the area available for applying 

vacuum to the vadose zone. The combination of mounding and siltation severely reduced 

the effectiveness of the initial SVE pilot tests performed at the site. The. second SVE pilot 

testing utilized ground-water extraction to keep ground wat.er at or below static water levels, 

and this resulted in vastly improved SVE effectiveness. 

The existing ground-,vater extraction wells, EX-1 through EX-7, pump at a rate ranging from 

60 to 100 gpm. However, the existing extraction wells are located along the western side 

of the facility, where the P200 content is lower, and therefore, the hydraulic conductivity of 

soils in the sand and grnvel aquifer is approximately an order of magnitude higher than 

along the eastern side of the facility, at the newly confirmed source areas. Consequently, 

the anticipated ground-wmer e.xtraction r:ute for the system described herein is approximately 

an order of magnitude lower th:m that of existing extraction wells. 

The rate of ground water re1noval at the proposed extr:.:tction wells was estimated prior to 

SVE pilot testing. Approxi1nutely S gpm .could he removed without causing the extraction 

well to draw down below the pump intake. During the pilot test, however, the effect of 

applied vacuum was to increase the sustainable yield such that a flow rate 9f 12 gpm could 

be maintained. The pilot testing did not inuicate whether this incre{tse in removal mt.e 
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could be maintained over a longer period of time, or if the effect of the vacuum only applies 

in the initial days of extraction. Therefore, the ground-water extraction rates have been 

estimated for flow rates ranging from 6 to 12 gpm. This range is not great enough to ,cause 

a problem in pump sizing, so the pumps chosen for the new ground-water extraction system 

are sized such that the low and high ends of this range are within the pump capabilities. 

2.4 Projected Levels of Contaminant Removal 

The levels of contaminant removal may be projected based on an assumed concentration 

of total VOCs in the vapor phase and an assumed concentration in the extracted ground 

water. The concentration assumptions are related to the SVE results. 

2.4.1 P[Qjected voes Removed in Extracted Vapors 

The PD blo-wer will exhaust at a constant rate of 500 scfm. The total weight of air 

discharged at standard density of 0.075 lbs per scfm will be: 

500 x 0.075 = 37.5 lbs/minute 

or 

37.5 x 1,440 = 54,000 lbs/day 

The pilot test results show the concentration of total VOCs present in the exhaust vapors 

to contain up to about 300 parts per million (ppm) on a weight basis. Projected total VOC 

removal rates are shown below to illustrate quantitative contaminant removal at levels both 

lower and higher than observed in the pilot tests. As the remediation progresses, the rate 

of voe removal may vary, and it is expected the total quantity removed per year will 

decrease. The sampling results will be monitored to assure compliance with the emission 

standards for the exhaust air. If voe emissions indicate the emission standards may be 

exceeded, the system operation may require modification to maintain compliance. System 

modification may involve reduction of the number of wells connected to the SVE unit 
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ASSUMED voe PROJECTED voes REMOVAL RATE• 
CONCENTRA TfON, 

PPM BY \.VEIGHT OF LBS/DAY LBS/YEAR 
AIR 

10 0.54 197 

20 1.08 394 

50 2.70 985 

75 4.05 1,478 

100 5.4 1,971 

150 8.1 2,956 

200 10.8 3,942 

300° 16.2 5,913 

400 21.6 7,884 

500 27.0 9,855 

• 
•• 

None of the removal rates exceed 5.7 lbs/hr. total voe stipulated by WDNR. 
Anticipated concentration based on pilot test results 

2.4.2 Projected voes Removal in Extracted Ground Water 

The review of the past site darn shows a wide range of total VOC concentrations in the 

extracted ground water. A range of 50 to 10,000 parts per billion (ppb) has been selected 

as representative of the concentration of total voes in the site ground water. Using this 

range of concentrations and the range of estimated flow rates of 6 gpm t0 12 gpm per well, 

the range of total VOCs removed from the site ground water is presented below. 
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PROJECTED voe REMOVAL RATE IN GROUND WATER 

ASSUMED voe 
CONCENTRATION 6 GPM 12 GPM 

I 
• 

•• 

IN 
.GROUND voes REMOVED PER WELL 

WATER 
r11~1n LBS/DAY LBS/YEAR LBS/ DAY LBS/YEAR 

50 0.0036 l.31 0.0071 2.62 

100 0.0071 2.62 0.0144 5.25 

200 0.0l44 
. .,. ~.:.o 0.0288 10.51 

500* 0.036 13.13 0.072 26.27 

750 0.054 19.7 0.108 39.40 

1,000 0.071 26.2 0.144 52.S 

2,000 0.144 52..5 0.288 105.0 

3,000 0.216 7S.S 0.431 157.6 

4,000 0.2&.~ 105.1 0.576 210.2 

5,000 0.3@ 131.3 0.720 262.7 

10,000 .. I 0.719 I 262.7 I 1.439 I 525.4 I 
Anticipatetl concentrations based on ground-water samples collected from wells in 
Plant #6 southeast source :1rea. 

Anticipated concentrations based on ground•w,uer s:,mples collected from wells in 
the former chip storage source area. 
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• 

• 

• 

3,0 SPECIFICATIONS 

-
The specifications for the SVE unit and the ground-water pumps are discussed separately. 

· 3,1 Specifications for the SVE Unit 

The SVE unit specified is manufactured by Air Components and Engineering, Inc., 939 

Ken-O-Sha Industrial. Drive, SE, Grand Rapids, Michigan, 49509, and sold by RCS 

Environmental Equipment, Mequon, Wisconsin. The SVE unit model # is SV-5000 rated 

for 500 cfm at 13.5'' Hg vacuum with Roots #711.URAl positive displacement rotary lobe 

(blower) vacuum pump with SO hp, 3-phase, 450 VAC, 1,750 rpm motor, Class I, 

NEMA 7 UL-approved with an 80 gallon condensate tank with level switch, automatic liquid 

drain pump, a dry in-line air filter, high temperature safety switch, and a non-resettable hour 

meter on the control panel. The unit is equipped with silencer, gages, sampling ports, 

vacuum connections, and miscellaneous accessories. The equipment shall allow any liquid 

slugs or condensed vapors to accumulate in the condensate tank and the motor shall shut 

down automatically if a high level is reached in the condensate tank. The automatic drain 

feature shall allow the condensed/contaminated ground water to be pumped to the storm 

water main as permitted under a \Visconsin Department of Natural Resources (\VDNR) 

permit. 

The equipment for applying vacuum and the piping are better described by reviewing the 

drawings prepared for the project with the bill of material (8/M). There are eight total 

drawings numbered Sheets 1 through 8. Sheet 0 provides the reference for ea.ch sheet 

number and its title. The list is as follows: 

Sheet No, Title 

1 

2 

3 

4 

Isometric Piping Plant # 1 

Former Sump Area Isometric Piping Plant #2 

Southeast Source Area Isometric Piping Plant #2 

Well Constntction and Header Details 
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Sheet No. Title 

5 Typical Connection Details 

6 Manometer Connection Details 

7 Site layout Remediation Header Piping 

8 Main Connections: Vacuum and Ground-Water Discharge 

The number showing specific items on these drawings are listed in the B/M, Sheets 1 

through 5. These specify a total of 61 items listed on the drawings and the ground-water 

pump. The drawings and the B/M are enclosed in Section 3.3: 

3.2 Ground-Water Pump Specifications 

Each of the ten deep wells to be installed shall be equipped with a centrifugal submersible 

ground-water discharge pump with adjustable flow rate. Such a typical pump shall be 

Sta-Rite pump Model #10P4D02T-02, size 4, and stage pump with 3,450 rpm, 0.75 hp motor 

rated at 12 gpm at 180' tdh or 2 gpm at 325' tdh. The pumps shall be installed with 

provision at the well head to measure discharge flow rate, measure water depth when the 

system is inoperative, and with a check valve/ control valve combination in the discharge line 

for direct discharge into a pressurized underground discharge header. The arrangement at 

the well head and the control wiring shall permit shutdown/start-up of any ground-water 

pump as desired. Furthermore, a flanged connection to the vacuum header from the well 

head can be used for isolation of the pump and the well to enable any maintenance or 

repair without requiring the entire remedial system to be shutdown. 

3,3 Drawings & Bill of Materials 

The drawings of the site remediation system and the bill of materials are shown as Sheets 1 

through ,8. A central reference information sheet is included as Sheet 0. 
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4,0 MONITORING PROGRAM PLAN 

4, l Sojl Vapor Monitoring Plan 

-.The sampling of the soil vapors extracted by application of vacuum shall be done in 

accordance with the regulatory requirements of the state. The regulatory re,quirements, the 

sampling methodology, the proposed sampling equipment, and the analytical methods to 

obtain the results are explained below: 

4,1.1 Regulatory Requirements 

NR406.04(2)(c) of the Wisconsin Administrative Code limits the maximum amount of 

volatile organic compounds that can be emitted to the ambient air without an air pollution 

control permit to 5.7 pounds per hours. Proposed NR419.07(4 )(b) will limit maximum 

emissions under any condition to 9 pounds per hour. Finally, benzene emissions are limited 

to 300 pounds per year by NR445. Emissions above this limit require a perr'nit and 

installation of lowest achievable emission technology . ... 

Even when an air management permit is unnecessary, WDNR requires completion of 

Form 4400-120, "Application to Treat or Dispose of Petroleum Contaminated Soil" for the 

SVE system. 

4, 1,2 Sampling Frequen<,;y and Schedule 

The schedule for sampling of SVE system uir emissions will he in accordance-with proposed 

NR419.07(6) as follows: 

daily for the first three days of operation, 

weekly for the next three weeks, and 

monthly thereafter until completion of remediation. 
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Schedules will be adjusted accordingly to take into account time periods for shutdown due 

to _extreme cold or excessive soil moisture levels. In addition, sampling will be arranged to 

coincide with opening and operation of new sections-of the system. 

· 4, 1,3 Sampling Methodology and EQuipment 

This section describes methods for collection and laboratory analysis of SVE system air 

emissions. Method 1500 of the National Institute for Occupational Safety and Health 

(NIOSH) Manual of Analytical Methods. Third Edition provides the basis for procedures, 

equipment, and sampling parameters. 

implemented. 

Vapor Collection 

Modifications, where necessary, shall be 

Air samples of the SVE system e,xhaust shull be collected on 400 nig/200 mg charcoal tubes. 

The larger 400 mg/200 mg tubes shall be used in place of the standard 100 mg/50 mg tubes 

initially to provide the necessary absorption capacity needed for the wide range of 

compounds in the exhaust stream, reduce concern for breukthrough and re.sampling, and 

provide a larger analytical sample to reach lower limits of detection. The data obtained 

shall be used to reconsider the use of smaller tubes, if warranted. 

The sampling !:low rate shall be typically m~tintained at 200 cc per minute utilizing a 

battery•operated air sampler and low flow controller. Vapors shall be drawn through the 

sorbent tube by attaching flexible tubing from the sampling train to a sampling port fitted 

on the extraction system exhaust. A control valve shall he included. in the sampling port 

fitted on the extraction system exh:tust. A control valve shall he induded in the sampling 

port fittings and opened only during sampfing. A ·•r·· connector shall be placed betwe.en the 

sorbent tubes and sampling port to allow release of exce.ssive exhm,st pressure created by 

the blower. Pressurization of the sampling system would cause a positive bius in the 

sampling results. 
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Sampling flow rates shall be determined and monitored \Vith a rotameter on a regular basis. 

The calibration of the rotameter shall be checked using a film flow meter as a primary 

standard. Initially, sampling flow rates shall be checked before and after collection of each 

sample. • 

Sampling time frames will vary with the estimated concentration of vapors in the exhaust 

stream. The time shall typically range from 10 minutes to over half an hour per sample. 

To ensure break.through shall not occur, a preliminary analysis of VOC concentration in the 

exhaust stream shall be conducted using colorrnetric detector tubes. Based upon the 

detector tube results, sampling times or flow rates can be adjusted to prevent overloading 

of the charcoal sorbent tubes. 

As part of the sampling program, various performance and operational characteristics of the 

SVE system will be monitored and recorded. The following system operating parameters 

will be measured during each sampling event: 

♦ 

!. 
r.. 
LJ 

air flow rute in cubic feet per minute, 

air temperature (inlet to and e1'haust from blower), and 

vacuum (at inlet to hlower). 

Vacuum will be measured with a Dwyer slack tube manometer or a vacuum gage. Air 

temperature will be measured with a standard thermometer or temperature indicator 

mounted integrally in the exhaust piping. 

-
Operational measures made during sampling will be recorded on the sampling data sheets 

(Appendix D). 

4, 1.4. Sample Analvsis 

Analysis will be via gas chromatogr~tphy as described in NIOSH Method 1500. Due to the 

larger chmcoal tubes used, the amount of carbon disulfide used for desorption of the 
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analytes may be increased accordingly. Samples submitted to the laboratory will include 

field blanks. Blanks shall be handled and analyzed in an identical manner as samples. The 

results of blank"S are subtracted from the sample results prior to calculating the presented 

concentration. 

Samples shall be analyzed for TCE, TCA, PCE and total VOCs. Laborat?ry reports will 

indicate micrograms of each recovered, detection limit and airborne concentrations in parts 

per million. Analysis will be conducted hy laboratories accredited by the American 

Industrial Hygiene Association and certified by the State of Wisconsin. 

4,2 Ground-Water Monitoring Plan 

Performance monitoring will be required following installation of the interim remediation 

system. This monitoring entails hydraulic monitoring and water quality monitoring of 

monitor \veils, extraction wells, and effluent waters as necessary to evaluate the performance 

of the ground water extraction system in controlling and removing documented ground-water 

impacts. The monitoring plan is described he.low. i'v.lonitoring locations, frequencies, and 

parameters are presented in Tables 4- l and 4•2. 

4.2, 1 Ground-\Vater Monimring 

Ground-water monitoring activities include collecting water quality and hydraulic data from 

select shallow and deep monitor wells and the proposed extraction wells (Figure 4-1). The 

monitoring program will include selected wells in both upper and lower portions of the 

unconsolidated aquifer, and will in.elude monitor wells in and near the source areus and the 

plume margins. These ditta will be collected prior to system start-up to provide a baseline 

for subsequent data evaluntion, during system operation as pan of ongoing monitoring, .and 

following successful attainment of clean up to monitor continued compliance. Certain 

monitoring loc:.uions which are more critical for evaluation of system performance will be 

monitored quarterly; less critiqtl loca.tions will he monitored unmmlly (Tables 4-1, 4-2). 
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4,2,2 Hydr;rnlic 

The hydraulic effect of the new and existing extraction systems will be monitored using the 

potentiometric data from surrounding monitor wells. Water level data will be collected 

· from each monitor well and extraction well sampled during each sampling event. These 

water level data will be plotted on a map and compared to water level information collected 

prior to the new extraction system operation. and to predicted drnwdown based on pilot test 

data to evaluate the hydraulic influence of the extraction -.vells. 

4.2,3 \Vater Quality 

Temporal changes in the water quality in the extracted water at the source areas and the 

surrounding impacted plumes will be monitored by collecting and analyzing selected ground 

water samples. The intent of the monitoring plan is to provide a representative selection 

of wells at the source ~treas, within the plume, and near the current plume margins to 

evaluate temporal changes in the plume configuration and concentration. A summary of 

sampling locations, frequencies and parameters is presented in Tables 4-1 and 4·2. 

In the initial sampling round prior to system :start-up, samples will he collected from all the 

w.ells listed in T:1ble 4-1 and will be analyzed for VOCs using United States Environmental 

Protection Agency Method 502.2. as-well as fi'eld parameters, including temperature, pH, 

specific conductivity, color, odor, and appeanwce. These analyses should provide a baseline 

against which to compare previous and subsequent sampling results. Using this initial data 

baseline w:ner quality maps will be prepared showing the extem of TCE, TCA. and PCE. 

A baseline water-table map will also he pre1x1re<.l from the initial sampling data. Samples 

will then be collected quarterly from the monitor wells indicmed on Table 4-1 and analyzed 

for TCE, TCA, PCE and field parameters. Once every year, u complete VOCs an~tlysis will 

also be included. Sampling the extraction wells and the extraction system discharge will be 

performed quarterly in conjunction with monitor well sampling us required by the WPDES 

permit. After the first yeur of operation ~ind .subsequently every two years, the accumulated 

amtlytical data will be evaluated to determine whether the sampli~ plan. should be revised 
50.;> .d- ,~~ 
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EPA Method 502. 2 e..arameters : 

Detection Limit: 0.5 ug/1 (ppb), unless otherwise noted below in ( ) 

Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Ch lot.Oto 1 uene 
Oibromomethane . 
Dibromochlorome~hane 
1,2-0ibromo-3-Chloropropane 

(5 . 0) 
o-Oichlorobenzene 
m-Oichlorobenzene 
p-Oichlorobenzene 
1,1-Dichloroethane 
1,2-0ichloroethane 
1,1-Dichloroethylene 
1~~-Dichloroethylene, cis 
1,2-0ichloroethylene, trans 
Oichloromethane 

(1.0) 
1 ,2-Dichloropropane 
1,3-0ichloropropane 
1, 1-0ichloropropene 
2,2-0ichloropropane 
1. 3-0i .ch l oropropene 
Ethyl benzene 
Ethylene Oibromide 

(5.0) 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroathane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1 ~2- Tri~hloroethane 
Trichloroethylene 
1,2,3-Trich1-0ropropane 
Vinyl Chloride (0.3) 
a-Xylene 
Xylenes, meta & para 



to more efficiently monitor the impacted plume by modifying the number and/or location 

of sampling points and/or sampling parameters. It is anticipated that removal of the source 

areas via SVE and extraction of ground water at previously uncontrolled sources should 

decrease the plume extent. Therefore, monitor wells at the current plume margin will 

· become non-impacted, and no longer be effective monitor points. 

4,2.4 Discharge Water Monitoring 

The extraction well system effluent quality will he monitored to confirm compliance with 

the \VPDES permit. Sampling frequency and water quality monitoring parameters will be 

dictate.d by the requirements in the WP.DES permit. No modification to the existing 

WPDES permit will be required if the total concentnnion of voes discharged to the storm 

sewer does not significantly increase while operating the extraction system. The flow rate 

of extracted water will be monitored via mamwl flow rate measurements from each of the 

existing extraction wells (EX-1 through EX-7) and from the combined tlows of extraction 

wells at each new SVE/GWE system. Flow rate monitoring, in conjunction with water 

quality monitoring, will he used to confirm the amount of voes dischurged to the storm 

sewer system. Monitoring ancJ sampling will occur at system stun-up, and quarterly during 

system operation, or as required by the WPDES permit. The monitoring frequency and 

parameters to be analyzed are presented in Table 4-2. 
wfh&S Peen,,, Fallow<s. 11-(,S. 'S6t-TtoN 

4,2.5 Closure/Post-Shutdown Monitoring 

Ground-water monitoring ~tctivities will be cominued following successful completion of 

remediation to ~1ssure aquifer quality remains within an acceptable range. The monitoring 

program ,viii include .the same wells utilized on the most current approved monitoring plan. 

The schedule for collecting samples is summarized below. 
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• 
State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

MASTER FILE COPY 
PR~CTI :;5>1)1 1.SOJ.3 
CC: J:ST~) 

B<llr fM:?$ 
Mihrftlkee, W-~ ~r~ 

---- ----., 

CgtJlFIED MA.IL 
REl'.URN RECEIPT RtQUESTED 

l'tr. Richard La Chapell . Plant: Mao.ager 
Sta.-Rit:e IndwJo.-ies , lne. 
293 South Vrigt.h Street: 
Delavan. UI 53115 

SUBJECT: VPDES Penait: No . 'Ul-0055816-3 

Da-,.r ~. La Ch4pe 11: 

IN REPLY REF£R. TO: 3420 

RECf=i\lED 

OCT J 1 1990 

STA-RITE FRANKFORT 

Your applicat:i<>n for i:eissu.ance of • Visconsin Pollutant Discharge EU:11ine.tion 
Syst:ea (Y?DSS) permic has b••n pr~cessed by this Depar~nt. The condicions 
of th~ aceached pei:mit N\Uaber YI -0055816•.3, vere decermin4'td usi ng the pend.t. 
•pplicaeion. informat.ion £rom your coiupany • s 'P4!nRit fi.le, comments received 
during the publi c t\Otice period, U1scons1t\ Administt:acive Codes NR 200, 
HR 203 , Na 205, NR. lOS. NR. 106. 

Th~ •ttached WPDES p~nut cover.s che discharge f'rolil ch• facility located •t:. 
293 S . qrigb.t Street, Delavan, Yis~onsin. into a ~ributary of Svan Creek in 
Valvorch Councy, ~1scot\$iD. All discharges from chis fac i lit.y and actions or 
reports -cel~cing chereto shall be in acco-cdane& wi t:h che terms and cond.!.t:ion$ 
of chis permic. 

lQ •ceordanca ~~th t:bis permit., disch<lrge monitoring report forms are required 
co be .sublllcted. by you to the. Depart:IMlnt: on a periodic basis. .Blank copi~s of 
the$e reports and foms an<l instruc-c:ion~ for coaphting chem ~ill be L'\ailed to 
you. under s.epai:ate cover Vi.chin sixty days . 

The. D1t-p4rtment bas the authority un,der Chapters_ 147 and 160, \1isconsin 
Statutes, to establish effluenc 1i•ieacions. monitoring requireme.nts, and 
oclt•'t' permit condit:iom; for -discharges to g-roundwater and surface vaters o( 
tho Sca.t:e. The Deparaaetic also has the auchorit:)'c to issue, reissue. , modify, 
su.spend or revoke WPDES penitit..s under Chapcer 147, ilisconsi n Statutes. Wis. 
Adm. CQde Chapt:en NP. 200 • ~"R 203. NP. 205, Nit lOS. M1.d Na. 106 have been 
adopted by the o.-partnient pur!iJuant 'CO this statucory aucho-rit.y. 

To chall6ttge th• reasonableness of or necessity for any term or c~ndition of 
t:he accache.d. pe,m1c. Seccion 147 . 20 , Wi s:. Sta.cs., and Chapte-r NR 203, \lis . 
Adm. Code requiro chat you file ~ v•rified pecit:ion for r eview with t:he 
Secretary of t:he. Departraenc of Natural Resources "ich1~ 60 d.ays of uie ~ t;Q of 
di.is letter. 

.· 
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P.ichard La Cha~ell. Sea Ric~ lnc . • ~I -0055816-3 
Page 2 . 

lb1s notice is p~ovide.d pursuauc to Section 227 .48, Vis . St:a~$., u renumbered 
by l98S Visconsin Act 182 . 

Enclosures 

cc: SE\lRPC 
U. S. lnvironmenta.l Prot:eccion Agency 
au~••u of ~ast:w~cor 



FRC11 STA RITE DEL WI TO 17'32L310 

PERMIT TO OlSCRARGE UNDER THE 
U'ISCONSIN POLLDTANT DISCP.I\RGE ELI.Mt.'t. .. TION SYS'I!.'1: 

In coi::pli .nce '1it:h the provisions of Cha.peer 147, Wisconsin St.acueei., 

is peradt:Ced Co discharge from & fa.ciU.cy loc~ted ae 

293 S. '1righc Street 
Del~va.n, Wisconsin 53115 

co a t:rihuca.r;y of s~aa Creek vi• scori1 $ewer in Y~lvorth Counc.y 

1n o.ecorda.oce vit:h the effluent limitations, monitoring requiremencs and ocher condic:ions 
set fo r ch in chis permit . 

This permit: shall b.cOlle •ffective on t:h• daeo of signa.c1.tre . 

Tbis permit co dischuge shall e~pir• at midnight, July 31 , 1995. 

Th• peraiiece• shall noc discha~g• &fc~r the daee of expiration . If ehe perm.iccee ~ishes 
t:O conci~e to discharge a£t 6r 'Chis exp1rat1.on dat:e an appl1cat.io'tl. shall. be filed for 
reis$uance of tllis perllli.t in accord~rw:• with che requirellMlnts of Chapeor MR 200. Vis . Adm. 
Code, ac leuc 180 4.a.ys prior co this •~iracion d.a.ta. 

St:ate of Visconsin Departlllenc of Nat\.\ral Resourcas 
For che Socreca.ry 

Ronald K&%Jllier~:Ak 
Assistant Discricc Direceor 

Dated a~ ; l_f/l) 
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S?ECIAL COt~OlTIONS 

Par~ I, Pagel of 3 
wPDES Pernic No. \ll-0055816 

A. EFfUJENI UMITATIQNS &NP MQ;rtl'ORI.NC Rtotnu;m;N:r;s 

{l) Ou.ring t:he pedod bcgillning on che dat e of signacure ~nd la.st:1ng um:11 
July ll, 1995, :he pemitcee 1s authorized to discha~ge from oucfall 
serial nUJllber 001, noncontac:t e0<>li03 vaur fro11. air comprusor$ , 
pump test wa.;er. a."\d &l\:Cra.ction wells . 

(2) This discharge shall ba limited and monicored by the ~nu.cc.a .i. 

sp.cified below. 

(~) there shall be oo discharge of floating solids: or visibl« foac in 
other ehan trace &111.ounts . 

(b) Samples taken in compliance w1th the 1110nicoring requireaHntts 
specified belov shall be taken llC che £ollo~ing loca.tiot\ f.C 

outfall 001, after discharge to the storm sewer: 

o,m UEJ,U(IIJ !el'UT,lTJ(!i t!QW[TOUS§ qw1atig11rs 
Cly!ntlty-~9/dev <BW5RX) Otll•r lj■ltatig CSPe!;ffv Unitfl ~ ~ 

E;FFLtle!!I 9'!!,lCTfB(STJC ~ .t!!!!!Y! ~ .~ ~ ,!$SU!'F:( Im 

fl- • (GJiO> 
Teaperuure 
f•tredllct"Cl4rt~Ylene 
rridltoroemy\-
1, 1, t•Tridltoroet.tia. 
11foyl Ollo1'1Ga 
CJllOf'oett\ane 

89 ,. 
(2) 

fl> 
(2) 
(2) 
(Z) 

IIOl\tflty 
Mon~hl)' 
l'tOntllly 
kMthty 
Nandlly 
Mr\tl\ty 
~l.'11\y 

btiNte 
Sr.ob 
Grtb(l) 
C.t'M,(1) 
Crab('!) 

ltreb<i > 
Grab( 1) 

(1) Samples t:ak•n ac 001 shall be collected undar dry w•acher conditions, defined 
as 24 to 48 hours afcer a rainfall evenc capable of producing surf4ce runoff. 

(2) No limits for t:hese a:ACerials are incl~ded in chis permit at this time: This 
will be effecctve as long -.s all vells remain acciv~ as vh•n the evaluation for 
NR 106 and 106 vas com,plet:ed for this facility. In the event ch.it a1\y excr:accion 
wells are rem.oved frou service. chese limitations ~ill be reeval"8.ted and ne~ 
limitations may b6 iaposed b.ased on che results of a revi&'l1 of the impact of the 
removal . A request for reooval of the well 1111.1.S~ be submitted co ch• Deparccenc, 
prior to disconcinuacion of ct\& discharge. 
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SPECIAL CONDITIONS 

P~rt I. Page 2 of 3 
WPDES Permit No. UI-0055816 

During che period beginnin.g on t:he d&ce of signar:ura and lasting unt:il 
July 31, 1995. the permict:eQ shall :onit:or each of the groundwacar ~ells 
for p4r~t•rs as specified below in Table l. The permictoe $h4ll &l$o 
JMet t:h1t. groundv4car qw,.lit.y scanda.rdJ: l .uced below for each vell or group 
of vells . 

a. the atonitoring requirut6nt:S listed belov (in Table l) apply to t:h• 
following vells: TW-4, D-5, D-24, D-25. D-15, and 0-18. 

TAIU.E 1 

~TEl IOIIT0Rlini 
!!fAllTY STAIIClfP'$ !f9UIIOOT$ 

~~ter n-,i- <f41•t, !UL) 
Oept't\ to C.-OIRMatff (fc.t) 

Tetnehl-thytena 
TrfchtONMat'-yl-
1.1, 1-trichl~UJyl­
vlnvt aitodde 

(1) 
(t) 

(1) 
(t} 
(1) 

(1) 

(1) Monitoring shall b• conducted (luarcerly vit:h the rasult:.s co ?>e su.bmic:ced 
at: the fre~ncy $pecified in Part I, C. l.b . 

(2) ~pt:h to groundwater s~ll be re.po-cc~d i.n feec, co the ne.aresc 0 . 01 £ooc. 
belov the cop of ch• vell ca.$ing , A reporc IIIUSC b• on fil9 vich c:he 
Dep,raaent stating ~b• pipe cop olevacion in f••c above mean sea le~-el (HSL). 
to th• nearest 0.01 fooc:. for e~eh groun<Nater monlcor1ng voll. 

(3) Cround:'~3Car elevac:ion shall be c.alculac:ed by subcracting che do~eh co 
groundwat•~ measureaenc from the piP4 top elevation~ be reporc:ed in feec 
abQve mean sea level co the nearest 0 .01 foot. 

(4) Grab sa.mples shall be calcon of che groundwater .2nl:l after ad•quaca remov~l 
or purging 0£ standing 'il&ter within the vell casing has been performed. For 
chose wells which will refill vich vater as fasc a.s ~• ~acer can be Temoved 
by bailing or pumping, four well volumes 111usc: be ra00ved prioi:: to sam;>le 
colleccion -.,-,.d analysis . For thosQ vells which vill nae. refill 'ilich vacer as 
fast as the water c.e.n be r.moved by bailing or pumping, che existing volur::e of 
water inside the vell easing 111\tSC: be removed and samples collected afcer ehe 
well hu refi1 l~d to at: lease half the origin.al volume in cha vall . 

. · 
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C. 

Pare l. P.i,ge 3 of 3 
WPDES Perllit: No. UI-0055816 

SPECIAL cmmITIONS 

QnmR. SPECIAL CQNDITIOB$ 

1. R9porc1nc 

&. Konit.or1.ng reporc.s a'f\4 reports required by Seccion.s 8, 17, 20, 21 
and 23 o.f Part II of uiis permit. sh.all be s1pd by .;a. prin<:iple 
exec~t.ive officer. a ra.'"lkin& elect.ad officia1, or ·ocher d~1y 
&Uehorized r•?ra$ent:ative . 

b. Monitoring results obt.ained du.ring the previous 3 mon't:hs shall be 
s:umu.rized and r•porccd on Discharg4 Monicori.Dg Report. Foms 
postmarked no later ~n t.he 15th day of the ll'Onth folloving che 
coaplece4 reporting per iod. The first. reporc is due on the l5t.b 
of the aonth following the date of sign.at:Ure, Ouplieat:e signed 
copies of chese repor~ and of all other: report.$ required barein 
sball be submit.t:ed t:o die.: 

Visconstn Dap4rc:ment: of Natural Resources 
01vi.$ion of EnviroNtental Procaccion (Per:aics) 
Southea.s~ Dist.rice Headquarters 
2300 Dr:. tu.rci:i Lud:.e~ King. Jr. Drive. 
P.O. &ox 12436 
Milv$\llc.ee. YI 53212 

.. 
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I. Oyty to £9"R!Y . 
The l)ef'Qittff &ball coaply wtUI all cOl'dlt{ens of U1• penalt. ,.,.., pel"llit r!Q'IClll:1)lltnct \S • viol•tlan of tile ~1'9li t :,rd it 
~ for eofucment ..,_--,:ion, PH9'it ~tion « aocsi fl~t l on, or des\i.al of• pcn:ait telss~ ,wlieatfon. 

l. .,.,., t !st f aott 
u pNWlc:.c! In•· 147.113, Stats. , after notice r4 oppertta>i~ for• headng tll• peNlft -.Y ~ ClOdifled or re-.olced and 
reiss~ for c-.s.•. 1f tht penaittec files• r~st fo,- • perci t aodiflc.atlon, re-,,ocatlor1 O(" rth.~•. or a ootifl<:ltiCIII\ 
of pl.--4 dwng'tt or tll'lticipeted ~l-"'Ct. this actlCl'I by itself dot$ not ,..li- th• Pt1"11ittce of 6l'tf pe,..h 
COMition. 

1. ~oet!>X ri!'}ts 
~ ~tailt coes not com,ey any pt'Of)ettY riellts of any ~t. er anv txClU$h,e pdvilege. The pen:rlt does Nit autMN"he ~ 
i"1ury or~ to pri-te property or ant lttvaslOI" of ~r&«>tl ri;hu. er a.ny infri~t of fcdeAl, s,ete O<" local LOW$ 
or r-..itations. 

4 • 1 nsc:,ct '9!' an12 4f\t ry 
the ~l'llitt- 11,bt\t ellcw .. authorl:4d ~-t•t•~ of t~ Otoptrt-. 14""" the Pf'dClnUtion of ~tials, to: 

Q . Enter I.OOl'I the pttalttff'S pr4111f&ee Mhcre • teSUl•:td facHity or ectl\<ity •• l-ttd or cont.b:tcid, or *rt 
~tdS art req.aired undllr tllc condition$ of tllt p.nnif; 

c : tns?tet u renOMblt t iNS ~ f.clti,iu, ~lp11tnt (i~lUC,11'19 ~itorlnt «Id «-ntrol 4'Qlli,,._,t>, pt~tlces o.r 
aper at I ans ~l atod or r«:,.,ircd ~ the r.--rolt; and 

d. saq>t• or -.lt'Ot' at ~s~\e tl0u, for the~" of uwt,119 jnnalt c.:,q,tlanc•. tflY ~tanct-s or 
p.ar-t•r• at arry location. 

s. •sunun9 of r-~sy\ rs 
,~ od\ tffh:tnt ~S\ll'tllltnt 01" •~le taltll\. tht ~(':,;littCC Shill rttOtd t~ faltowine inforll1't ion. 

•• The Catt, tMCt pl~. •thod and thl'lt of ~ling O<" ~Sll!l'IIS: 
l>. "'- incfr,id.lal who P'f'f~ tM saiool ir19 or CIUSUl"-t&; 
c. lbt Qte the -lysis was per forc.d: 
d. Tht lndlvict.Jtt Wl\o ~rfONOed dlt an.ilysla; 
"• Tht GN1lytical Uctlnl~ 01" MtllOOS u,;e,d; and 
f. the l"ffUltS of tllt a.Mli,ah. 

6. •rem of "Pld u 
TIit r:«"Gitteo 41\0ll retain N!C~ of tll aonftorir,g lnfo.-tion. t~lvdinr, Ill ul ibration .,,ca N>lnt-c racon:ls ~ all 
od11fnal strlp chart t«ordini,s lor contiruooA -=nltodr,e instn.r..ennclor\, toPI.S of alt C"apottS r~iffl1 t,y u,. ~""ft, ~ 
recor4' of all c!,ata 14ed ro CCIIPlttc the "PP( ication for tllt P'rAi t fOf" • period of at lHSt J yars fr- the date of th• 
uaol•. !INlurCoMt, rep.,t"t or ~lfeatran. TIie Ocp.u•~•\t i:,oy rllQulrst t11•t tllt t porl ccs be elllttn:eG t,y luuln.t ~ fU>l ic 
noti~ to CIOClify t~ ~ralr to axt~ tllis period. 

7. Silrttoc:Y rpltt!l!!!S 
AU wnc:otions, ta-ports or lnfO("llacion subalitt~ to tllt Oe;:artllltllt shill t:e signed fot • coc1)outlon b)' ~ rc"s~ibte 
~ue offlc:fl' tni:l\dinc, • proident, stcret:iry, t~as\lf'er, vie. prHidfflt ot IQl\)9cr: ol'ld for • AS\tclpelity by a rriir.t 
•l~ud offichl; or om.r person IUthoriUd by cne of t11• IDo.._.. s'ld \Oho t.as rnponslbillty for tlle qveraH qi,eotlon of ttlt 
faciUcy or ectivlW r4911lattd by t~ J)fflllt. the r~tative 11\all ctrtHy fN!t the: infCt'Clttfon was ga,th..,.ed ait'<I 
prepattd '1ftder hie or 11..,- s~rvision ~ baaed on Inquiry oi tlle ~It <fiC"f<tl)' \IOII' 111:s or ~,. •~rvlsiOt'I that, to t11e 
tint oJ his or lltr lr.owttdff. tilt infotWation ls trvc:. accurot• ...., c~ct•. 

a. t0110\ hnss scht:utts 
Rf$!0t'tS of carpt i 1nct or noN:oq)(i~ whh inttf'fj\ ¥-4 f i l\al r~ireeimts. contained In anv coepUancc ~lt of tile PH11it 
sh•tl bl ~itttd in writing 11ltl\in 14 daya after th sc119d.Jla oat•. uccpt tllat pt-09rc:ss r~t"ts. tllall ~ auaitttd fn 
llrftinti on or l;tf<M"• Ndl sdleo.,te datt tor HC!l l'fi)O!"t. /11\y r~n of nonc:ollPllM>Ct $1\.al\ lnt:lwe l!OC CWH of 
-o,,ol iancc, • ~rlptfOI\ of t~la\ 1c:tiOl\s tue,, lll'(I lllf' ffti-.t• of {ht tff•ct of tM ~I fanct ori tllt pen11iun•t 
.till i ty to ~ t the t'ffllinina ktl~lt datet. 

9. T,-!"!'M 
A ~it is not transftnbt~ to ,ny person •~t •fter notic:• to the Oepertnnt. In tht ~t of I tt'MiSftr o f controt of • 
pe,,.ittad facitltY. tl'!t prosptCt(w owner or opcrt~ot sllall fflt • ~ penait eiipliQticn MG s.').IH flt<t -1 stiputotion of 
i:i-rciir acc:q,tarct .,hh the OtptrC.Ot WiPOES ~it stcdOt\. n,a Otpart<lltnt Aly ~Ir~ eooiflcation or' rNOC•ti~ ~ 
rtl•~• of tn• ~nrit to~• tlle "- of tt1c per=,iutt ~ to r•H«t tt1e r~i~ts of ell. 147, Stat,-. 
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IO. Pr:smr AP!!''d or\ and ;t;t i nt!!'nl 
T~ pcn:i.lttM Shalt at •ll tilllff. ~ly ~ :ate It'd t:11int1in •ll hclliti~ _.., ~VStc:<IS of cr••tlllMt ~ Catltrol t.lllc:ll ~ 
lftSt•lt~ o,- ustd t,y tlla peraitttt to edll- ~ ~,.- with tll• co,,,:UtiOI'\$ of tlle l)tfflit. TIie ...st.-t•r tl'Utlftfflt 
tiK:Hlty Chall be Infer the dfr«"t s&.pNision of .a •tatit <•rtifieo operator as ~irwd in•· tat 108.06(2>. ,~ 
~.acicn ltlCI lll:IJnt~ inctuaes affect! ~ pec-fon-•. ~t• f-vftding, ~te c,puttor steffine M'4 train!~ as 
l"eqi.liNd '" ch, ldt 114 ~ lldeQ\flt• l11bor1to,-y ¥Cl pt'<IC.U COfltrols, lnc:l~lfl!J lppr()j:M'"lata <;wlity usurarc:c S)C'OC.eurH. 
T!lla provision ~iru th~ operation o# ~it--. o-· 111.111lll11ry f.xHhiH °' si•il.r syet- only -..he'\~ to echl­
c-aap(ianc• witll tll• c«lditfons of ell• pe,..it. 

11. Q.uty to •itltit 
TIie pt-ralnee Sl\lll tol:~ •ll rc.sONbl• st.ps. to e1rinl•fte or pr...,cnt «rt ~ar u l~t «I W lillUt'S of tll• state r•11,1lt int '"°' nancompll811« Mitll ~ J;)ff9i t. 

12. \NSY to ~idt frfO!'!l!Siot) 
th• penrittff Sllall fumllfl the Oeptrtl:lal'lt, i,ithln s ~• ti•. 1lf'tf lnfonMt! on ..hi<h t~ O~rtaorlt • Y reQUKt to 
4etenalt1e ..tletlwr CauM ui~ts lor JIIOClifying, l"«YOlt l r.§ or raluulno m~ pe('Clit or to det.,,.iM <~ll~e wltll tM ~it. 
Th~ p.Nllittte shall •lso fumlsll tt1• O<!,pOrllllCt"lt, ~ HqUHt, CGQitt of .-«Of"(a u~u\r.a to be tc,n by t~ pen11n ... 

tl. Sp«p( '"'I R!"9!iewt!.S 
~et end -ur..-enu u-..i for t:tte P'ffl'O'" of nc:nitorlng ~ll b4 ~entatf~ of tl\c> --ot...- Md ..-ture o f th• 
IIIOO\itof'td dlullar~ _,_, $!\alt be taken •t points Sl)tcirtecs in che pe,,.it ,nitlg S-allpt• r,ptt '9C'=iti~ int~ ~ i t ol'ld the 
foll,.,i"9 proc:eoure,: 

a. ~ •ffl\141'1t flew aieuurc:11-'t and ~t• coH~ticn • el\. Ila 214. 
b . fot' gtOlftN&Nr ~le <::Jllc<tion ahd ~lyifs • di. li11 214. 

"· 
1cas~ 

llonttGC"ft\8 atlaH ~ c:otd.cnd according to tHt proc~, li&te<t in ch. Wit 2t9, Of" ~ ot1'.c- ""' proc:~ea specifi ed in 
tlla permit, 

lS. Mdi ti ant\ gh9rir9 
If • Otnlftttt Q:lnitors Sf'/ poll1rt.-.t t:IOt'C fr~tl y thO'\ reQu¾red :,,. t ll• peroh. \1$ 1~ tKt p,-«~es sp,«ltftd in c..."a. Ka 
l19, ~ ~ultc of tfltt lllClftitorl"I; ~tl !:>a r..:'O("(faoa ¥.::s <'~to<i in .acco"'-• with tl\ls ~tff. lttsults of this 
addlti~l r:iot1hodng snail ~ includtd In c11• ot~l atlon .,-id re:portilll!I of tlut 4ata sut:,n,itud In tile OJ!lt . 

16. !!9!litQJ" r '!9 fUl4t tt 
ti,~ _,tol'i,v rtsutia chall &:. reporttd •t tlut int«~ls 1peeifi..:s in tM i:--it. t1onitodo0 ruulu ~lt be ~iud ~ 
f~ doaigneted by tha ~r~{. 

17. Nonr;q,pl l!13t notHlcatio, 
•• Jhe ,?el'Qitt~ sllall report t:•e follo-cir,g t)11CS of ~I 1- t,y • t•l~~ Utt (O tM ~mant•$ distdct 

offfc• witbfn 2, !lours &ftar *-i"9 a..~re of tll♦ nonccs:oll111ee. 

Cl) Nf'I ~·~ wllleh c,oy ~ 1'«lt1' OC" di• environDMt. 
<II> Al'rf vfat•tion of~ •fHuer.t ll11itotlon rauttfns fr- on -.,,..-.tictpat♦G ~­
<Hi>~ violation of "'afHuant llalt1tion rewltint fr.:. 611 ~u. 
(iv) ""'I vSol11tion of• -1- d;lity dhch"'* l(Qlt.etleil for thoM poltuu,na Sl)eeiflcsuy oasisne,t~ in tl\t 

peniit ta ~ raportad wi thin 2, i,ours. 

t>. A written ~t ~udbifti ~ ~li.,,...ct rr,»rteo In conoitlO'\ 17', s,¥t • · d\ll\ be M.taftt~ to•tha 
Qaf>et"uiet'lt's dindct oftlc• whMn 5 RYS ~ft tr th pcmittff r,a,coeit19 M4t-• of the ~ianct. l'h• 
Ocptr-tamt -r .,.ift tM llt'lttffl ~rt on II cas.· try•c.au basis blMd on ~ oral ~t recaS..~ witMn 24 
hours. fha lit' ittc:n re,)Cll't shill ¢<intain • e1uctlpt ion of ell• nonc~lianc:e and its Cat.4•: tlle peri«s of 
nancc-.,t lane•. including tnct ClatN tnd tic,,es: tllt st~ Uk..,, or pl.amtd to NCb:•. •l ialf\ttt .and prevent 
raoca,rr.ncc of tllt ~li.-ee; .v-ci If tM -Qq>lieM:t 11u Nit C>et!f\ cort~te<I, t11• lUl9th of ti~ It is 
uQtet4<1 to cantir-.ue. 

c:. te:parts of ~ll ~LI~ l't6t r~it-C!d co be ~tee l,ll'Qr tonoitlon ~ or c:otldi tlon tt. i,.rts a. 6t,cl b. sl\all 
be st,baitttd »Ith (Ila -•tori-,, repclf'U r~I~ .... r c~itlc,,\S 16. TIit ~U ~ll cont•ln ~ll CNt 
intoraacion tin~ in ccndltiOI\ 17, PA'"t b. 

ta. l!J.IIIO'!S,d !'SI1"$ta 
Sotidt. st~. fitt~r bk~ or otll•r pollutOt>ts .-~ fN:112 o,- rcsultlll9 free trtataleftt or ~uot of -st-tcr5 or 
il>Uh -ttt'$ lhall ~ star.a and dfspoud of in • __ ,. to P"C:-V«nt ~ pollutll\t fr- tn• oat♦ri•l• froca tt\,erf"9 tM 
14t•rt of tha stat*- land dlSl)QS.)1 of tr♦atatftt p~~t solict Jnd sluc:!;u sl\atl ci. <tt • sit* ar oparatiG;II l kcosacs by th♦ 
o«ii,ar~t under di. Id t80 or 1"'• or i" accol'<IMC• ~lei\ ell. l:it lt4. · 
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19. $pi 11 !:SP9t$\"9 
1h41' oenaittN ~H natHr ctw: o.:oer:21fflt In .eccordlnce with ch. ll!l 15!, i11 ,~ _, ~t a ac>ill or acctdent•l ret .. se of 
_, aattt\al or a'°5-t-e results i11 Utt di&d>a.rv• of poUut~ts to die '4t'1'$ of tM ,u•t• •t a nat• OI' c-eniratlon 
gra.er th.in t►.• effluent ti111iuti'ona tstablich«t (n the pef'9it, or m. si:1H I or aceldlnul ~l•H• of the Cllllterl•l la· 
~lated in tlle s:,emft, unlus th• apitl Ot' r•I..U. of poll11tM1ts llu be_. c,poru,o co tA• ~t ~r «ineri tlon 17. 

ZC). Pt?J!'('d£1\apgg 
In~• with$&. 147.02(4)(t,) ~ 1'7.14(1>. Stat•·• tlle penittM IMlt r~t to tile 0epartllltnt tn, fa,;ility 
~ion. pn,cb:tfon (nc:r-..M o<- ptQCtSS aiocsif!utf<l!'IS .e.ich .,,n r""tt in nN, dif'-- or lncn.sed OI.K~ of 
pollutants. lll.11. l't9Q"t mell ei~ tic a...., pcralt ~icatiQI\ or If ttle ,_ di~ vilt not v\otate the effluent 
tlaltaticns. of the perwlt, • "rlntn noti~ of tlle ..-, differef\t or 1,-:rus~ dlsdlw,e. llle notice Shalt c:ontal t1 a 
deset'fpt{on of th•,_ actlvhltt, ~ nttute of tbe ~. d i fftte\t oc- ircrtu.d oiecllar,rc of p,Hutanu #Id• ducrlption 
of th• effect of ~ new or incretsed discll.Yt• on eidsti~ waste u .. ,~ facllh lff . Fo\lciuina N:C•lp, ot t!\la rc:px-t . 
the 0..,-~ ,_., ftldify tl\4! peniit to '9«1fY vd ll.,.it lttf'I pollut~ts not ;,r .... tously rc,ulated fn tlte pct11it . 

a. •ttciutine or ft«fl,""ent ll'ICNOH' . tl\e por~ittce fboH notify ~ Ollpllr~t in wr(tl119 ~ soon as ft b'l0WS or hu 
reason to beli_. thlt .-., ,ctivity /\u oca.:l'Nd °" 1oill occw- -,,tc:h wwld rwwlt. on • t'Ql,tine Of' fr.,qumt 
bals, In the csisdlar-ae of err, toxic polt\1tant Mlllt:1\ 11 not lic:lltect in the penah, if thot dis~~ t:\• 
bi911st Of the followi"9 lt111tts. 

(i) o,,e 111.nfrtd al¢tCV- ~ lit~r (lOO 1.191l); 

(ti) fwo hu'>dr.O •icro,r- per liter (2:lO v,/l) for .crottll\ and Krylonitdl•; ff,.. "'6ldr«s oic::rQ11ra11$ par 
tlttr (,OO Ula/tl foc- Z,4· dll\itroi:,l'lt1'0t IOd fer Z• ... thvl · 4 . 6 ·dlnltr~l; one! - a iHle,-• Pl" liter (1 
119/l l for antl400t>y; · 

<i•l A -tlfication lot~l 9"eattl' 'ti!~ \ 1\4! l~l ln HCtians Ci), (fil, or <11i), ~ ~ic:I\ the O~trent 110$ 
inc(udtd at & specitt condition to the ~ i t. 

b. •wonroutine or fnfr~t i~reose.• . TIit pel'Gli-ttc• 111al\ notify tlle O~rcaent in llt'itlt11t H $OOr\ a it~"' 
NI& rnson co belie.t thlt tny Kti11ity !\.i$ OC:Cl,IC't~ or 1oit l OCC\olr whlc!I -.ald rlS\ll t, on t nonroutiN « 
inf~t bu:I•, In wry discha~ of a t~ic p;allutant which la not ll111iud in tll• pet,alt, if Ul~t d l ldl1W'99 
will u.cMd ~ highest of ~ foltowi~ l~"tlt. 

<iJ fivo h\n:lred t:11fcroar.- per liter csoo USIO; 

<ii> ~ •Htrsru per liter (l SIQ/l) fOt" tntiaiony; 

(iY) A norlficttion ,_, 9rt.'lt•r ,,..,. tti~ ltvet it'I secdana (il, <It>, or <I ii> . ~ Wl\lch rt,■ o~r:-t hu 
inct~ ._ a ~l•l ccnoiti:on to the ~,..it. , 

zz. Qusx ss fltlt or r:sw;s essi,..1.sx 
upon faltl.lN or i•fnwnt of crc~t fncllhv <IQUatiOI"!, tl\9 per11l ttN shall, to tlle- u.tent ntqSAty co 11aint1in 
c-oiopci~ whll hs ~it. curtai\ p('Oeb:tlon or itHt~ter disdlaf'9ti\ ~ both 1,111til tn. tNtacaant f~illty •""tlo,u M"♦ 
t-estorad or an atte~ti~ Clllltfled of trtatAtf\t is l)r<Nicu:d-

~. bSll 
lhe ~ltt~ ~ ~s wttt• tr"t-t f.citfti4t5 if t~i~ it nte•sttry f0,r tl\a t$Mnti1t a.tint~ of tile f.acilit i •s ..-'If 
H tl\4: ~• doec not c-.ce.ct ~1'111h etfflUMt ll•ita~i.Jns. f)lc f:IC'""'itt« ~ ,1lso l:WP&H i1 the ~u it~ to ,v,off I" 
caceu of tll1t 10 :,ur. 24 houn rtinftlt t..-cnt ~ tht- ~IS l.s dfflsn,ted •• a s~ciflc C1!«ti.1r9• point In tM \l90£S 
~it. All otM<-~ .... of wasr• trtatfflfnt facllit l tt, i~l~i"i dt--ers.l()t'I of watt ~te.- froie la,,ct di$90Ul S)'Stens co 
i:urh~• ~ter1,, _,... PN)tliblttcl unltu th• foll~i"I co,<thfc,ns. :tr• .. ,: 

b. Thtre ..-e- r,o fffslbl• &tternatfVf:a to the~- ~~ u the use ot ~it i try tretooent facllititt, ~tention of 
1.nt~t.C wHttt o.- Nllf\t-• Ourt"O noNllll periods of tqyipaN>,t dowtltiR; tt'4 

c:. lht Pff'aitcee slbaitt~ wittffl notice 10 4&YS t,a(ore tllc <Sate of t"- bypass .vi tM ~l"t'llltf'lt's <tittric:t off kt 
wast-ter super,,is.ot' h.llc:I approw-d t/lc ~u in wit ing prior to lu occ..,.-rff'Ce; «-

d. In t11• ...-ent of .tn yt\al\tfci~ttd by\)a$, ti.. ~mtteN- "Otlfi.o t~ Det);lrtaent ~ro.l\y 1oitl\i" 24 ho.,in M"4 le, 
.. ritlne .. ,thln 5 days of HCh l.!Mf\'1Cipne,:, t,ypus. 
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B:-i.efing Kemo 

Sea-Rita Incorporated 
293 S.Wright: Street 

Debvaa, Uiscon.sin 53115 

St a-a.ice Incorporated manufactures pwq:is a'Qd pumping equipmQnt at the Delavan 
plant. Va.steva.ter produc6d fro~ nonco~tact c0<>ling ~te~ at compressors an<.1 
boat e1tchal\gers: and pump testing ia discharged int:o a st:ora sev&r that: 
d.i..schiu:ges eo ~an Creek , i.."'l. \1a.l'lot<>rt.'°\ county, appro'ltiJll4cely one ml.le 
downst:ream of di.a plant. 

S~- rica is also diseha~ging con~lnated groundwater. Th.c concaminated 
groundwater 1s the r6SUlt: of of clGaning and painting solvent discharge, in 
pa.sc yea.rs onto Che Sea-rice plant p:.-cpe~cy. Trichloroethylen.e(TCE), and 1,1,1 
c=ieb.loroethane(TCA) have been detected tn che groundwater ~cer che pro~-rty. 
Sea-rite ha.s tnstalled a oumhar of =•covary wells to pwup out the contaminated 
vater and discharge it into the scorQ sever. 

Sub$equent to the Sea lit• dbcharges. TC£ vu d•tect:ed in che Cicy of 
O.la\•an• s wacer supply v•ll numb•r 4, The Department of N&cural R~sources has 
ordered the City of O.lavan co oliminat.e the compounds froa che. well. The site 
of the well has also been de$igt\at.&d a potential Supexfund site, $ublecc ~o 
remedial action co eliminate t:h~ so~rce of chc contamination. The Stace of 
tli.sconsin has not for111,4lly accepted th& load agency role 1n the clean- up 
plans. nor hu the US EPA done .so. Hove\•er, che Oela\•an Vell #4 sice "11ll be 
placed on the li$C for fucur• S~per Fund clean-up. Any actions t•ken under NR 
214 for groundwac~r cle•n up 1D41Y be superc&ded by fut.ure Superfund re~edial 
act:ioos. Any actions uken co abate ci\e probleA at well #4 vill be included in 
an -,gree.aaenc b•ween the Deparcmtnt and Starite through a ruedial action plan 
proposal . 

tn cbe past permit issuance, no li.Jllic v;u: ple.ced on the concencrscion of che 
contaain&nts alloved in l:he discharge because codes NR 105 and 106 of t:hll 
~isconsin Adm.itd.strative Code had noc been prom.uLgat4d. In this reissual'\Ce, 
li.JDics for TCE and. TCA and breakdown producu will noc be placed. i n the 
-p4rmit since the pro'\~sions of NR 10.5 ha'\•e been e,taluat•d and che level$ of 
cont;4111inacion foun4 were noc in r.oncencr•tions considerded toxic under NR 105. 

A priority pollutant sc.an of che coinbined effluent detecced no coiapounds other 
than tCE and TCA in the effluent. Howe~er, since tetrachloro•chyl&ne, viny l 
chloride. •nd chloroech.ane ~y ~ present in the groundwater as breakdo~-n 
products of tcE a.nd TCA. lllit)'l\itoring will be t'eC.ained for chase compounds in 
t:he surf~ce discharge &nd groundwater v•ll · sGJIIPl•s. 

Sover•l separac& s411ple poincs will be conabinad into one outfall for c.~is 
permit reis$\La.Qce. The sample points. 002,003, and 004 will be dropped. 
Oucfall 001 vill be defin.d as a sample of th6 total discharge inco the storm 
seuer at the point af~er all extr~ction wells have clischarg~d into che storm 
sever in Wright street. Samples vtll be ~equired of typical d~y weach•r !low. 
aftar t:he •ffec~s of stona evencs have dissipaced. This is usuAlly one co tvQ 
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days afcer a rain evenc of su(fielent magni~e to result in runoff from the 
srceet: ineo tbe $Corm. .se'-"Sr . 

Proposed Umita..._ 

Based on au evaluation of the applicability of Che ca.t~riels fQund in che 
priority pollucant scan and pasc uonit:oring at th• faeUit:y no limic:s a:::-e 
required by NR. 105 criteria. This will be the ca.s• as long~ all che present 
wells •re. discharging -.c Che S41:lO rates the.y have in the past:. · If any of 'the 
pr•seuc ext:raccioo wells 3re rQIIIOved from. operation. che permit Yill be 
modified as naeded co include limies for cha folloving compoun<b , i£ 
necessuy: 

Trlchloroot:hyh~ 

Tetraehloroethylene 

Vinyl chlori~ 

Cbloroochane 

Scan 
Result. 

Q.060 m.g/1 

0 .060 mg/1 

0 .001 mg/1(1) 

0.010 mg/1(1) 

0.001 mg/1(1) 

(1) The le~el of dececcion is che limic available in th• prio-riey pollucanc 
seen done for the permit .applic.a.cion. The.se co11po\.t'El.d.s wore ac less t:ba.n t:he 
level of ~ecoction. 

Concinued monitoring ls proposed ac che srotm<J vater l1Kmieor1ng 'Htlls 1"~•4,0-
S, D-24. D-15, D-18 for c:he follo~ng p•ra.mete~s: 

1,1, l ~ichloroechane 
Tr1ehloroet:hylene 
Tecrachloroech.ylene 
Vinyl c.~loride 
Chlo~oeth.ane 

This is included in ~he permit to e~lua.te che progress ac excracclon of the 
compounds and to mainc:ai.n the daca te(!ord of ch~ quality of che groundwacer 
uncil the Su~rfund remedial a~cion plan is implemonced. 

Cerald. Jarm.uz 
SE Discricc 
lad.u:st:rial ~ascewater section 

J1,1,M 22 • 1990 



Final Operational Time Period 

The interim,SVE/G\VE system will be operated in accordance with the design plans until 

a petition tp cease operation of the system is approved by the WDNR. The petition to 

· cease operation of the system will include documentation showing that the ground-water 

standards set forth in the ROD have been a-chieved and maintained for at least 12 months 

throughout the plume. During the 12-month period, ground-water samples will be collected 

on a quarterly basis and analyzed for TCE, TCA, PCE, and field parameters, with the 

addition of VOQ; on the first and fourth quarterly samples. 

Post-Shutdown Moniwring 

Following approval of the petition to cease operation, a post-shutdown monitoring plan will 

be prepared to confirm that the VOC concentrations in the unconsolidated aquifer remain 

within acceptable limits. Wells will he monitored for the p,trameters of concern (TCE, 

TCA, PCE, DCE) during this post-shutdown period at a frequency and duration agreed 

upon by \:VDNR and Sta-Rite. The frequency and duration will be specified in the post­

shutdown monitoring plan. 

Reporting 

During the IR!'vt design and construction stage, the status of the project will be summarized 

monthly in a report to the WDNR in the same format as current monthly reporting. The 

monthly progress report will be submitted to WDNR by the tenth business day of each 

month. 

During the period of remediation system .C)perution, ground-water monitoring data and 

WPDES data will be submitted on ~l quarterly basis to the WDNR. Progress summary 

reports will be submitted to the WDNR annually during system operation and maintenance. 

The annual progress summary report will include the same information as found in the 

monthly progress reports nnd will include unalytkal dam from ground-water and effluent 
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sampling summarized in the form of tables, figures, or other presentation methods, as 

appropriate, to assist in data interpretation. The annual summary will also contain a written 

interpretation of the data results, a discussion of system changes or modifications that were 

~ade or that are deemed necessary, and condusions and recommendations on the system 

· operation. After each two years of monitoring, the annual report will also contain 

recommendations for revisions to the monitoring proposed herein, as warranted, to continue 

to provide the most efficient, effective monitoring of the remedial system. 

4,2,7 WPDES Monitoring 

The analytical data collected from the extraction system discharge water will be submitted 

quarterly on a WDNR-supplied Discharge Monitoring Report as required by the WPDES 

permit This data will be submitted until system closure, when discharge is no longer 

generated. 

4-S 

HSI simon HYDRO-SEARCH 



... 

5,0 OPERATION AND MAlNTENANCE 

The operation and maintenance (0 & M) plnn for the proposed SVE/G\VE system at the 

three sites is discussed below. The topics covered include the following: 

♦ System Description 

♦ Normal Operation and Maintenance 

♦ Long-Term Maintenance and Problems 

♦ Sampling and Record Keeping 

♦ Contingency Plan 

5, 1 Svstem Description 

The RD for the three sites are described in Sheets 1 through 8 of drawing #1501. Sheet 

0 lists the eight drawings by their titles and provides an easy reference to seek more specific 

design details. The three remediation sites shall be referred to in the text as follows: 

♦ Former Sump Area, Plum #2, 

♦ Southeast Source Area, Plant #2, nnd 

♦ Pl.int #1. 

These three remedial sites and the overall layout of the remedial equipment is shown 

schematically on Sheet 7. Sheet 7, titled "Site Layout Remediation Header Piping", may be 

used as a central reference drawing to understand the overall system description. 

5. 1,1 System Outline 

The system essentially consists of t,vo C<)mbined remedial methods applied to remove the 

contaminants from the vadose zone hy application of vacuum to the shallow and deep 

· extraction wells with slone<.I pipe in the vadose zone, and pumping of the contaminated 
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ground water recovered at enhanced rates in the deep wells from the saturated zones. 

Please review Sheets l through 8 to become familiar with the system's function design. 

At the existing site termed "Former Sump Area - Plant #2," there shall be a total of four 

· shallow wells. Two of these are existing 2" size wells and 2 more to be added shall be 4" 

size as shown isometrically on Sheet 2. No deep wells are included, as GWE is currently 

performed at that location by EX-7. 

The Southeast Source Area - Plant #2 site has a total of six shallow wells and four deep 

wells, all of 4" size shown on Sl1eet 3. 

The Plant #1 site shall have a total of 22 shallow wells and six deep wells also of 4" size 

shown isometrically on Sheet 1. 

The reme<liul system pertaining to application of vacuum is described in Section 2.2 and the 

ground-water pumping/discharge is described in Section 2.3. 

5, 1,2 Soil Vnpor Extraction Vacuum 

There is one centr:.tl vacuum system cnnsisting of a Roots Model #71 l ·URAI positive 

displacement blower with 50 hp, 1750 rpm motor with ctn adjustuble belt drive rated for 

500 scfm at 13.5 Hg maximum vacuum. The system also has un SO-gallon horizontal 

cylindrical tank with level switch for coUection of cQndensute and is equipped with 

condensate drain pump with automatic start/stop controls. An hour meter on the control 

panel shall totalize and indicate the total hours of operation. 

The entire SVE system h~ts v,1cuum and pressure gauges, temperature indicating switch, 

coarse and fine p~1niculate filter to protect the blower, and intrinsically safe NEMA #7 

electrical wiring. The condensate tank has two vacuum connection inlet pipe headers of 

6•inch diameter. The cqmmon exh:.wst from the blower is 6" in size after passing through 

a muffler. 
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There are all together three vacuum headers originating_ at the remedial sites and 

terminating at the central SVE unit location. These headers are 6", 4", and 4" in size for 

Plant #1, Plant #2 - Former Sump Area. and Plant #2 - Southea~t Source Area, 

re.spectively. The t\VO 4-inch size headers for Plant #2 sites are connected to a .common 6" 

· connection for hook-up to the central vacuum unit. However, each of the Plant #2 sites can 

be isolated from the other, if desired. The connections shown on Sheet 7 will allow the 

application of centra.l vacuum in the following combinations: 

♦ vacuum applied to all three sites through the two main connections, 

♦ vacuum applied to any two of the three sites, and 

♦ vacuum applied t9 any one of the three sites. 

The flexibility designed shall allow remediation at accelerated pace for one site initiall.y 

and/or extraction of ma.ximum possible contaminant removal from all three sftes if the 

conditions are conducive. 

In addition to the choice of any one si te for remediation by SVE, piping design shall permit 

easy isolation of any one particular well or a combination of wells by manipulation of the 

well head piping connections using blind flanges. 

5.1,3 Ground-Water Pumping and Discharge 

Each of the ten deep we.lls to be install.ed shull he equipp.ed with a centrifugal submersible 

ground-water discharge pump with adjustable flow rate. Such a typical pump shall be 

Sta-Rite pump Model# lOP4D02T-02, size 4, and stage pump with 3,450 rpm, 0.75 hp motor 

rated at 12 gpm at ISO' tdh or 2 gpm at 325' tdh. The pumps shall be installed with 

provision at the well head to measure discharge flow rate. measure water depth when the 

system is inoperntive, and with a check valve/control v~1lve combination in the discharge line 

for direct disch.trge into a pressurized underground discharge header. The arrangement at 

the well head anti .the control wiring shall permit shutdown/start~up of any ground-water 

pump as desired. Furthermore, a tlangetl connection to the vacuum header from the well 
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head can be used for isolation of the pump and the well to enable any maintenance or 

repair without requiring the entire remedial system to be shutdown. 

5.1.4 Application of Vacuum 

The application of vacuum from the central SVE unit can be done to induce vacuum at all 

three sites through their individual headers or to any one site. The extent of the vacuum 

applied can also be varied, if necessary, by changing the speed of the belt drive and/or 

bleeding in atmospheric air if necessary. 

The intent of normal operating procedure is to apply the maximum avai lable vacuum to a 

given header and discharge the contaminant vapors extracted from the soil and/or ground 

water collected in the deep wells to the atmosphere within the allowable limits of WDNR. 

The progr,ession of the remediation at the three sites shall logically decrease the 

concentration of the contuminant(s) as well as the total quantity available for extraction per 

unit time. The design, therefore, allows possihle application of gradually higher levels of 

vacuum in the long run t<> provide an effective remediation technique for SVE and 

SVE/GWE. 

The system has been designed to permit sampling of soil vapors extracted at the suction and 

discharge side of the vacuum unit. It also permits measurement of acwul air temperature 

at the sampling conditions to enable density corrections to the air sampled. The vacuum 

induced can be observed in the field at multiple observation points provided for connecting 

vacuum gages and/or random site sampling using field test kits. 

The ground water heing discharged can also be sumpled conveniently at e~tch wellhen<l or 

at the final discharge puint prior to enterin,g the main storm sewer. A water meter shall be 

installed in each of the two 3-inch ground-water discharge pipe~ to document the total 

volume of contaminated ground water disposed of. 
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The SVE unit shall be housed in a -specially erected enclosure approximately 8.5' wide by 

16' long with about an 8' ceiling allowing walk-in access for the operator, sampling 

equipment, maintenance access, and for supervisory personnel to make periodic inspections. 

· 5.2 Normal Operation and Maintenance 

The normal operation and maintenance of the entire system shall be the responsibility of 

Sta-Rite personnel who shall p~irticipate in the installation of the system and its start-up. 

These personnel shall be trained to conduct soil vapor sampling and routine maintenance. 

5,2, t Operational Tusks 

The normal operation shall consist of the following tasks as the suggested requirements: 

s.2,1.1 Daily Oper;uional Tasks 

♦ Verify the operation of the SVE unit at the central location and log the hour 

meter reading. 

• Record the operating temperature, inlet vacuum, and discharge air pressure. 

♦ Observe the vucuum connections to the main header(s) to be leak proof. 

♦ lnspect the 8-inch storm drnin for discharge of ground water from the new 

SVE/GWE wells. and estimate tlow rate visually. Use a ladle-type sampling 

device to take a ground-water sample and note its color and odor. 

♦ Inspect the running lights for the e~isting GWE wells to ensure their proper 

operation. 
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♦ Carry a portable U-manometer and/or vacuum gage with flexible tubing 

connector to make spot checks of the vacuum level at various points in the 

field. 

After the daily inspection is made, ,consult the troubleshooting guide if any equipment 

abnormalities are noticed and/or consult a supervisor for more detailed logging of the data. 

s.2.1,2 Weekly Operational Tasks 

♦ Write down the. total operational hours for a specific weekly interval and 

make sure there are no abnormal time gaps. 

♦ Write down the _water meter readings from the new SVE/GWE wells and 

record their weekly discharge volume. 

♦ Measure the applied vacuum at any of the three sites under remediation at 

least once a week and record it. 

♦ Check for any tell-tale signs at the equipment housing for lubrication 

requirement. 

♦ Attach a portable manometer to measure the vacuum and the discharge 

pressure at the SVE unit using the standard pet cocks provided. This will 

assure that the observed gage readings are reliable. If necessary, replace the 

gages. 

♦ Walk to all the tru:ee remedial sites for a weekly inspection to assure normal 

operation as judged visually and by the sound of the operating equipment. 
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s,2, t.3 Monthly Operatio·oal Tasks 

♦ Use a multimeter and check the current drawn by the 50 hp motor and record 

it. 

♦ Stop the blower and check the tension of the belt drive as well as the 

conditions of the belt. 

♦ Turn the condensate pump on/off manually to check iL~ operating status. 

. ♦ Check the vapor discharge stack for any signs of corrosion and/or 

functionality while the system is fully operational. 

♦ Check the condition of the vacuum hose and make sure there are no ground 

water puddles or particulate matter in abnormal quantities accumulating 

inside. 

♦ Check the ground-w~ner discharge temperature and record it. In winter, this 

may be done more frequently when temperatures are below freezing to assure 

the ground-wuter discharge conditions are satisfactory. 

5,2,2 Maintenance Tusks 

The following maintent1nce wsks nre recommended on a monthly and <Jttarterly basis: 

5,2,2, 1 Monthly Maintenance T:1sks 

♦ Shut down the SVE unit, disconnect the vacuum connections to the two 

vacuum headers. and carefully inspect for any dehris, odor, 4111<.1 observe the 

condition of the equipment at the housing. 
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♦ Connect the vacuum hoses and restart the system. Observe any leaks or 

abnormal sounds of equipment operation as the system progresses to normal 

operating conditions. 

♦ Inspect each of the ten new SVE/G\VE well heads and the seven e.xisting 

GWE wells. If necessary, connect a garden hose to the pump 

,calibration/sampling connection. Run the ground water into a 5-gallon bucket 

determine the time required to fill to verify the pumping performance. 

Dispose the ground water immediately into the designated storm sewer. 

♦ Verify the field electrical wiring at the Plant #1 and #2 power panels. · 

5.2.2.2 Ouarterly Maintenance Tasks 

♦ Stop the SVE unit and, using a bright light, inspect the belt drive, the inlet 

filters, and the condensate tank for water accumulation. 

After restarting the system, measure the motor rpm, it's current draw, and log it in the 

record book. 

5.3 Long-term Maintenance and Problems 

Air Components and Engineering, Inc. of Grand Rapids, Michigan, who furnished the 

vacuum extraction unit, have provided a troubleshooting guide and this is enclosed as 

Appendix B. 

5.3.1 Troubleshooting Guide 

♦ See Appendix B. 
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♦ Review the operating log book and discuss any abnormalities with a special 

field inspection of the area concerned. 

5,3,2 Equipment Handling 

A maintenance report should be requested by the Sta-Rite Project Manager on a semi­

annual basis preferably in spring and fall to review the winter and summer operating 

conditions, respectively. The review should then be used to meet the requirements for 

handling all of the remediation equipment problems and/or to implement improvements. 

5.3,3 Long:Term Care Plans 

An annual field inspection of all three sites and the central equipment housing should be 

conducted with the operation and maintenance personnel to verify the functionality of the 

equipment as installed and designed. The WDNR will be notified two weeks prior to the 

annual inspection. 

Subsequently, any needs for replacement of parts based on malfunction or deterioration due 

to normal service or weathering effects of the field equipment should be identified. A 

deadline should be set to achieve the goals established and responsibilities delegated. A 

review should be conducted after the target dates to assure long-term care. 

5,3.4 Inspection 

A careful review of the daily, weekly., monthly, and quarterly logs should be conducted to 

verify operation and maintenance plans. Then, an inspection of this entire remedial system 

operation and/or specific areas of concern should be carried out as and when necessary. 
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5.4 Sampling and Recordkeeping 

The recordkeeping plan essentially consists of logging the data obtained in the routine 

operational tasks, sampling as required by the approved monitoring plan and state. 

· regulations, and recording the results obtained. 

5.4.1 Pata Collection 

The following forms are to be used for data collection as formatted by Sta-Rite Industries, 

Inc. 

♦ Daily Operational Log (Appendix C), 

♦ Weekly Operations Log (Appendix C), and 

♦ Monthly Operational Log (Appendix C). 

No format is specified for the Quurterly/Semi-Annual Report. 

5,4.2 Sampling 

The sampling shall be carried out as explained in Appendix C and in accordance with the 

most recent \VDNR approved monitoring plan. The monitoring plan will include WPDES 

monitoring requirements. 

5,4.3 Re~ults 

All the laboratory results shall be dated and filed for recor<lkeeping. A form to show the 

calculatec.l contaminant discharge level is attached as part of Appendix C. 
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5,5 Contin~ncy Plan 

The system design involves minimal moving equipment and, as such, no emergencies are 

anticipated. 

A contingency plan shall be in effect to repair or replace the following major items likely 

to cause failure of the remediation system. 

Ground· Water Pumps: 

♦ Non-functional ground-water pumps will be isolated and repaired or replaced. 

Blower: 

♦ Sta-Rite is capable of repairing or replacing a_ 50 hp, 1,750 rpm blower with 

local maintenance and repair facilities. 

♦ The Roots blower may be replaced under the warranty period by Air 

Components and Engineerin~ Inc. at a short notice. It may be repaired or 

a new unit installed using the inventory of an identical or equivalent Roots 

blower stocked by the manufacturer as well as by Air Components and 

Engineering, Inc. 

Any repairs or replacement of vacuum or ground-water piping involves routine supplies 

available from Milwaukee, Madison, Appleton, and Green Bay area suppliers. In addition, 

out·of·state supplies in the Rockford and Chicago areas provide ready access to such items. 

The WDNR Project Manager will be notified in the system fails. Notification will include 

the reason for the breakdown, downtime, steps taken to CC>fNert. the problem, and steps 
(<:;,f{(:C. :.; 

taken to prevent ret,currence of the breakdown. 
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6.0 HEALTH AND SAFETY PLAN 

6.1 General 

· Operation of the SVE/GWE system presents the potential for safety hazards under both 

normal operating conditions and upset or emergency situations. This section will address 

safety issues related to system operation and maintenance. 

6.2 Mandatory Safety Related Equipment 

The following equipment shall be maintained at or immediately available to the treatment 

system building: 

♦ First aid kit (with CPR mask and latex gloves) 

♦ Fire extinguishers 

♦ Eye wash (may be portable type) 

♦ Spill clean-up supplies (bucket, mops, squeegee, flow control socks, etc.) 

♦ Emergency phone number list (posted permanently by phone) 

6.3 General Safetv Precuutions 

Several basic safety rules shall apply to all personnel working in and around the treatment 

system building/facilities: 

♦ All personnel shall have appropriate training in performing their specific 

dutie~ related to SVE/GWE system operations nnd m~1intenance and the 

hazurds associated ,vith O & M tasks. 

♦ When working on/or near SVE/GWE system equipment, all personnel shall 

wear safety glasses with side shrelds. Shoes sh .. 111 have slip resistance soles and 
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leather uppers. Steel-toed are preferred. but not mandatory. Tennis/athletic 

shoes are not allowed. 

♦ All floors and walkways shall _be kept clean and dry. 

♦ Areas of the treatment facility shall be designated as non-smoking. 

♦ All upset incidents, accidents and injuries shall be reported immediately to 

Sta-Rite representatives. 

♦ All lifting shall he done in a safe manner tO prevent musculoskeletal injury. 

♦ Material Safety Data Sheets for any hazardous m..tterials used at the 

SVE/GWE system facility must be maintained in a convenient, accessible 

location at the facility. A single file or binder with index is preferred. 

♦ When ~arrying out any repairs and/or extended O & M procedures in remote 

areas. it is preferred that two persons be assigned. If only one person is 

available, a walkie-talkie should be carried and a co-worker at the plant 

should be assigned to monitor the field worker and lend assistance as 

necessary. 

6,4 Safetv During Upset Conditions 

Upset conditions and emergencies may create safety concerns not typically encountered 

during routine O & M. This sections will address safety issues associated with upset 

conditions. 
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6,4.1 General 

All situations that have caused or have the potential for personal injury or significant 

damage to equipment must be treated as potential emergency situations. Personnel on-site 

-. should reference Section 10.0 "Emergency Response/Contingency Plan" of the Sta-Rite 

RI/FS Health and Safety Plan (HASP). The HASP provides instruction for responding to 

several types of emergency situations including medical treatment, fires, weather related 

incidents and spills and leaks. Section 1 1.0 of the HASP describes the spe~ifics of a spill 

containment program. 

A copy of the HASP shall be maintained at the tr~atmem facility for ready reference. 

Emergency phone numbers and u map of the route to the hospital are included in the 

HASP. Phone numbers will be updated as needed. 

6.4.2 System Failures 

Vacuum nod \Vater Pipeline 

A line leak in the vacuum and water pipeline would likely necessitate excavation for 

repair. Appendix D of the HASP describes precautions necessary during excavation. 

Also, Section I LO "Spill Containment Program" should be referenced in the event of 

significant spillage. During repair near or through roadways, provisions must be­

made for control of traffic and pedestri:.ms. Barriers such as traffic cones and caution 

tape should be used. 

SYE/GWE System 

SVE/GWE system failure may result due to improper maintenance or power outage. 

SVE/GWE system failure safety concerns are primarily those associated with repair 

of the equipment. Attention t0 control of energies (electrical, pneumatic1 etc.) 

through lockout/tag out is critical. Stan<lard safety equipment required for entry to 
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the SVE/GWE system faci lity must be fo llowed by all personnel including outside 

contractors. Only authorized and tra ined personnel shall be a llowed to effect repairs. 

Any situation which poses u significant risk to personnel or the facili ty should be 

reported immediately, nearby faci lities alerted and personnel evacuated until the 

danger is eliminated. Under no circumstances should on-site personnel engage in 

firefighting beyond incipient fires. 
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Table 2-1. Sampling Conditions; Calculated Air \Veight and Air Density 

Vent S~le Time Elapsed Air \leisht 
10 # Col lec:ted Ti'ln.t Flow Rate Volune Temp. p DIMlSi ty of Air 

CSV) (24 hour) (min) (cc/min) (l) c·n (H-,0) (9/l) (g) 

1034 2 9: 11·9:31 30 246.8 7.40 197 2.511 0.974 7.22 

1034 4 11:18·12:28 70 220-246 •. 8 16.l 185 2.511 0.993 16.22 

2 & 4 6 16~04-16:34 30 178· 246.9 6.39 180 2.511 t.00 6.39 

2014 8 13: 11-14:31 80 157·246.8 16.2 190 2.511 0.99 15.93 

2014 9 14:41· 15:11 30 167-246.8 6.21 188 2.511 0.988 6. 14 



= rlJ -

Table 2 - 2 . Exh.aust Air vapor Concentrations 

lotal Laboratory Results (1Lg)2 
Weight 

Location S~le Air 
# Saq>lfd TCE TCA PCE TOTAL 

lo\ (Su:n) 

SV· 1034 2 7.217 147. 2 122.4 16.7 286.3 

SV-1034 4 16.22 420.1 345.3 5.6 771.0 

SV/EX·2014 8 15.93 3902.3 646.0 3.7 4552.0 

SV/EX•2014 9 6.14 '459.6 .?37.9 NO 1697.5 

SVES 2 & 4 6 6.39 271.2 NO 41.9 313.1 

NOlES: ~See Table 4· 1 for cal cul a t ion of total weight of air volunes s~led 
Laboratory resul ts fr0111 Swanson Environnental, Inc. 

TCE 

20.4 

25.9 

245 .0 

237. 7 

42.4 

!ppm (rOYnded to nearest 0.\) calculated as 1tg/g a.Ir S8fl1)led 
at 100 scfm: ( 10,800 lb/day air) (1 day/24 hr .) x concentrat ion: lb/hr . 

Concentration (ppn)
3 Di schar-ge 4 

(lb/hr .) 

TCA PCE TOTAL TCE lCA PCE TOTAL 
(S1.111) (SUQ) 

17.0 2.3 40.0 0.009 0.008 0.001 0.02 

21.3 2.9 50. 1 0.012 0.010 0.001 0.02 

40.6 0.23 285.8 0. 11 0.018 0.0001 0.13 

38.7 0 276.4 0. 107 0.017 0 0. 12 

0 6.6 49.0 0.019 0.0 0.003 0.022 



TABLE 4- 1. \IELLS INCL.UOEO IN GROJNO·\tATER QOALITY MONITORING PLAN 

\JELL I .0. REPORTED \IELL DEPTH MON ITORING LOCATION/RATIONALE 
(FT. BELO\I GROJNO) FREQUENCY" 

PLANT 12 

S(llTHEAST SOURCE AREA : 

M\H!00S 34.7 Quar terly Monitor s<MJthern oluae mar-gin. 

M\1•2004 37 Annual lv Monitor western Dh.,ne marc:iin (Ci t-v \lel l #4 l'!Uming). 

0-18"" 37 Quarter ly Monitor northwestern plune mrgin (City \lell #4 
non-DUnDing>. 

Southeast -so Quarterly Evaluate ext raction system performance. 
Ext ract'lon Svstem 

FORNER SUMP SOURCE AREA: 

0·15 .. 38 Quarterly Nonitor pli..me at source area. 

P-2009 71 Annually Noni tor intemediato &!nth water auali tY at source area. 

P•2010 90 Annual lv Monitor water OU11litv at deoth at source area. 

l\l· l 4a Annually Monitor downaradient 0l1.111e 11)8oni tude. 

l\1-1 44 Quarterly Monitor downgradient pl1.ne magnitude at western 11111rgin. 

T\l· 1A 85 AMUal ly Monitor downgradient olune cnargin at depth. 

EX·1""* 44.2 Annually Evaluate extraction system perfonnance, monitor discharge 
to storm .sewer . 

EX· 7"'"' 31.64 Annually Evaluate extraction system performance, ffl0nitor discharge 
to stoNn se1o-er . 

PLANT #1 

M\J-1026 42 Quarterlv Monitor olune downg·radient of chio storage area. 

M\l• 1027 40.6 Quarterly Monitor plune downgradient of chiD storage area. 

T\1·4"" 49.S Quarterly Monitor oh.me downgradi ent of chip storage area. 

o,5"* 50 Quarterly Monitor western downaradient otune margin. 

0·25R"* 35 ouarter lv Monitor westerfl doimoradient otUM margin. 

0·24R"" 36 Quarterly Monitor northern Dlune margin at water table. 

0·27 75 Amually Monitor northern plune margin at deoth. 

EX·2 43.29 Annuallv Evaluate extraction svstem =rformance. 

EX·l 43.9 Annual ly Evaluate extraction sv<>tem =rfonnance. 

Chip Storage -so Quarterly Evaluate extracti°'1 system pcrformonce, tooni tor di sch1n-9e 
Extraction System to storm sewer. 

OFF-SITE 

N\l-1030 S0.3 Annual l V Evaluate changes in TCE concentration. 

STORM SE\IER DISCHARGE 

SS·1"* NA Quarter ly Monitor discharge to storm sewllr for \IPOES Permit. 

* = See Table 4·2 for paromcters for wet ls at each frequency • 
.,. • Norri tored as part of wPOES pemi t. 
.... a Measured de?th. 
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TABLE 4-2. WATER QUALI TY SAMPllNG SCHEDULE 

ANALYTICAL PARAMETERS 

LABORATORY 
SAMPLE SAMPLING 

LOCATION* FREQUENCY* 
VINYL 

TCE TCA PCE CHLORIOE** CHLOROETHANE voes TEl4PERATURE pff 
•• 

PLANT #2 

Monit or Quarterly l( l( X l( X X X 
wells 

Annually l( X l( 

Ext raction Quarterly X X X l( l( l( X 
wells 

PLANf #1 

Monitor Quarterly l( X X X l( X 
wells 

Annually X l( l( 

Extraction Quarterly X )( X X )( X 
Wel ls 

--- "'TE Annually X X l( l( 

II ~TORM SE\IER Quarterly X X )( X X l( X . 

ISCHARGE 

• 
•• 

see Table 4· 1 for a l ist of wells to be swq:>l ed at each frequency • 
These parameters are only requi red for we lls monitored as part of the \lPDES permit • 

Figure 4-1 shows s~llng point locations. 

FIELD 

APPEARANCE 
SPECI FIC (COLOR, WATER f l(JII 

CONDUCTtVtT a>OR, LEVEL RATE 
y TURBIDITY) 

l( l( X 

l( l( X 

)( x l( 

X X X 

)( l( X 

X )( l( 

X X X 

X X 
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e SB-1031 

4 
SB-1004 

4&(6.2) 

SG-1004 
6.co.9> 

EXPLANATION 
BOREHOLE LOCA T10N AND DESIGNATION 

BOREHOLE/SOU.. GAS PROBE LOCA TlON. 
OESIGNA TION ANO Pl> READING (ppm) 

SOL GAS SAMPLING LOCATION. 
DESIGNATION ANO PIO READING (ppm) 

rnSV/EX-1033 DUAL SOL VAPOR/GROUND-WATER EXTRACTION WELL 
l!l!I LOCAT10N AN> DESIGNATION 

♦ SV-1034. 

11 DP-7 

,-5-

SOD.. VAPOR EXfflACTION VENT 
LOCATION AN> DESIGNATION 

TEST PIT LOCATION, OESIGNA TION ANO HGtEST 
PIO READING OBSERVED (DONOtlJE. 1984) 

SOil. GAS SURVEY Pl) CONTOUR (ppm) 
Contour Interval 6ppm. dashed where Inferred 

Base map from Aero-Metric Engineering, Inc., 4--16- 88. 

/h$i 1501.:S lSOl- 621> 

\ 
\ 

\ 
\ 
\ 
\ 

IIDP-17. 
(<tO) \ 

\ 

' \ 
\ 

\ 
'\ ·, 

' \ 

'"'·•. \ ' · \\ .. "·, ··,.·., 
'"· -- --·-- .. "-•--·-·-... ·,'\ e $8;-1031 ·····- ....... ___ . ---.... ...... . ....... 

........ ...,.-... ,..... ..., , ...... 
....................... . . . _ . . ......... .....__ . • ..... j - ··~ -~ ............................. ""'-• .\ ................................ - .. " 

lk'JP-8 . .. ......... , ··-- ' SG-1004 
<ct0> ... ···- ···- -··-·····--·-·-.. ._... ....... ./ co.e·> fl 

'-··----·····-. ... "'><_,__ .. · - - ·•--·· ---·---··---··· ,.-' 

.... ........ ~ .. 

Note: ppm In laobutylene equivalents 

Brookfield Lakes Corporate Center XI 
175 N. Corporate Drive. Suite 100 

Brookfield. Wisconsin 53046 

PRO.ECT: 360115013 

SCALE 
0 50 - -- -

Feet 

STA-RITE INDUSTRIES, tlC. 
DB.AV AN, WISCONSIN 

PROPOSED 
PLANT #1 REMEDIATION 

SYSTEM LAYOUT 
DRAWING: 1501-62b 



SG-2011 
(0.0) A ASG-'2009 I __ ... }9-8) l --- ·········• ........... ·--··---··· ............ ----/ 

tf .... ~.··-~·9 ........ ·4·0·--· ---· - ·~; 005 

\ \ •-..... _ ... ~~~ .... ~·· --· ..... ~ . ._ ...... ~SG-2004 

I \ (1.0) 
I \ 
\ \ 
\ ' 

ASG-2005 
(0.4) 

\ \ 

\ \ ......... .. 
\ ' ,.,·····'·"'. 

\ \, // 
.•· 

\ "' .,•···/ 

\ \, "x·-' 
\ ...... · ', 
\ ... ······•·· 
\ 
\ .•... •·····'···· 
\ 
\ 
\ 
\ 
\ 
\ 

b.~5~ 

............ ,··········· 

EXPLANATION 
SOIL GAS SAMPLING LOCA 110N, 
DESIGNATION AND Pl) READING (ppm) 

(ilSV/EX-2014 DUAL SOIL VAPOR/GROUND-WATER EXTRACTION WELL 
LOCATION ANO DESIGNATION 

♦ SV-2013 

+MW-2005 

----6----

SOL VAPOR EXTRACTION VENT 
LOCATION AND OESIGNA TION 

MONITOR WELL LOCA 110N ANO DESIGNATION 

SOIL GAS SURVEY PIO CONT~ (ppm) 
oontOl.l' lnta,val 6ppm 

Note: ppm In laobutyfene ecpvalenta 

Bose mop from Aero-Metric Engineering, -4-16-88. 

11&1 t50tl/1501--6la 

I\ 
\ 

\ 

-......... , 
' 

\ 
\ 
' ' 

' \ X 
\ 
\ 
\ 
\ 

........ ,········ .. •'······· .... ·······' 
........ ~~~ 

ASG-2013 
(0.5) 

~---·~· 

0 
SCALE 

50 - -- -
Feet 

• SlfflDn OITT'fIDJ~(_Q}~~~{R)fpJ(bl}{] ST ter'~ ~~~tfs:c, 
Brookfield Lakes Corporate Center XI PROPOSED 

175 N. Corporate Drive, &ite 100 
Brookfield. Wlaconak\ 63045 PLANT #2 S.E. REMEDIATION 

1-0-sgn.-by:--....J-,--JJ--Chk.-by:-. ,-,,-,!'t-·"T""-Apprv-.-by:-. -.--c.--1 SYSTEM LAYOUT 
PROJECT: 360116013 ORAWNG: 1501-818 



VlSOIJ/1501 -28 

EXPLANATION 

EX-7♦ EXTRACTION WELL LOCATION 
AND DESIGNATlON 

19 0 VENT PFE LOCATION AND 0ESIGNA TION 

- - - - 2" PVC PIPE 

e EXffiACTION VENTS 

0 OBSERVATION VENTS 

X LITTLE TO NO VACWM RESPONSE 

RADlJS OF N='LUENCE • 20' : 

EX-7 • 

Brookfield Lakes Corporate Center XD 
175 N. Corporate Drive, Sute 100 

Brookfield. Wisconsin 63045 

PRO.ECT: 350115013 DA TE 02/10/93 

SCALE 
: 0 15 -- -

Feet 

STA-RITE INDUSTRIES INC. 
DELAVAN. WISCONSIN 

PROPOSED 
PLANT #2 FORMER SUMP 

REMEDIATION SYSTEM LAYOUT 
DRAWING: 1501-28 FIGUE:2-3 



EXPLANATION 

MONITOR WELL 
+MW-

2004 
LOCATION ANO DESIGNATION 

__lt]___E- 3 EXTRACTION WELL 
~ LOCATION ANO DESIGNATION 

.. ss-1 

~2009 

STORM SEWER SAMPLE 
LOCATION ANO OESIGNA TION 

PIEZOMETER 
LOCATION ANO DESIGNATION 

Base map from Aero-Metric Englneertng, 4-16-88. 

0 
SCALE 

500 

Feet 

Brookfield Lakes Corporate Center XA 
175 N. 9!>rp9tate Drive, Suite 100 

Brookfleld. Wlsoonsln 53045 

PRO.ECT: 360116013 

+ £U~ 

z p-:----

STA-RITE INDUSTRES, INC. 
DELAVAN, WISCONSIN 

MONITORING POINT 
LOCATIONS 

DRAWING: 1501-29 FIGll1E: 4-1 



APPENDIX A 

SOIL GAS SURVEY MAPS 

HSI simon HYDRO-SEARCH 



\ 

C.T.H. 

Q - - . '---J-$-TW-1 

/ ~TW-1A 
~ ~ti.,~ . 

't~MW-2004 

.8 ,~ 
§ 

1a 

Bose map from Aero-Metric Engineering, lne., 4-16-1988. 

/haVISOIJ/IS01-bl6 

TW-3 

SB-2003 

Brookfield Lakes Corporate .. Center . XD 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

Osgn. by: Chk. by: Apprv. by: 

PROJECT: 350115013 DA TE: 03/17 /93 

EXPLANATION 

MW-200
5 ♦ ~~~Nw_:t DESIGNATION 

EX-7 _._ EXTRACTION WELL 
T LOCATION AN:J DESIGNATION 

SB-2007 e BOREHOLE LOCATION AND 
; OESIGNA TION 

SB-2003 ♦ EXlSTING SCREENED AUGER 
LOCATION MD DES1GNA T10N 

SOfL GAS SAMPLING LOCA TIQN. 
OESIGNA TION AND PIO READING (ppm) 

0 

PHOTOIONIZA TION DETECTOR 
CONTOUR (ppm) 

SCALE 

Feet 

STA-RITE NJUSTRIES, INC. 
DELAVAN, WISCONSIN 

PLANT 2 SOIL GAS 
SAMPLING RESULTS 

300 

-

DRAWING: 1501-b16 F1Glff: RD/RA A-1 



+ 

Bose mop from Aero-Metric Engineering, 4- 16-88. 

/h~/1501J/1501-b9 

Brookfield Lakes Corporate Center XU 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

Osgn. by: Chk. by: Apprv. by: 

PROJECT: 350115013 DA TE: 03/17 /93 

EXPLANATION 

MW-'10
23 

~ - ~=~~N ~ DESIGNATION 

EX-2 _.__ EXTRACTION WELL 
T LOCATION ANO DESIGNA T10N 

SB-1006 • BOREHOLE LOCATION AND 
DESIGNATION 

SB-1008 £. BOREHOLE/SOIL GAS PROBE 
LOCA TlON, DESIGNATION AND 
PIO READING (ppm) 

SG-1024 A SOL GAS SAMPLING LOCATION, 
(a2) DESIGNATION AND PD REAOtlG (ppm) 

SUMP-9 D SUMP LOCA TlON AND DESIGNATION 

__ ._('/ PHOTOIONIZA T10N DETECTOR 
-- ,v CONTOUR (ppm) 

NOTES: Analytical resuta kw tUiest CXJnC81'1tnltion 
reported. ~ depths and reuta are 
SI.ITIMrized on Table 

(Hl) hlcatea not detected above 
anaJytlcal detection lmt. 

Wei Dealq)attons: 
MN-1023 hltaled by Simon Hya-o-Search 

D-24R Replacement mtaled by Sinon Hycl-o-Search 
P.1022 Plazometer nstaled by Stnon Hydro-Search 

D-27 nstaled by Donohue 
TW· 2 nstalad by Wanyn 

BO{lf)Ole Designations: 
SB-1008 Instated by Simon Hya-o-Search 

SCALE 
0 _250 - -- - - ' 

FEET 

STA-RITE INDUSTRIES, INC. 
DB.AVAN, WISCONSIN 

PLANT 1 SOIL GAS 
SAMPLING RESULTS 

DRAWING: 1501-b9 FIGlff: RO/RA A-2 



APPENDIX B 

TROUBLESHOOTING GUIDE - SVE UNIT 

HSI simon HYDRO-SEARCH 



To be inserted once SVE unit is ordered. 



APPENDIX C 

FORMS FOR DATA COLLECTION AND RECORDS 

HSI simon HYDRO-SEARCH 



STA-RITE INDUSTRIES, INC. 

SOIL VAPOR EXTRACTION 

SAMPLING DATA SHEET 

sta-Rite In1uStries, Inc. 

293 South wright Street 

Delavan, WI 53115 

Date Performed: 

&mpling Performed by: 

Sampling Location: □ Plant 1 □ 
□ 

Plant 2: 

Plant 2: 

Fonner Surtp Area 

Truck Dock Area 

Sampling Comitions (# of wells, water extracted, etc.) : 

Ambient Barometric Pressure: _____ _ Ambient Temperature: 

Punp Mo:lel & Serial #: ___________ _ Rotorneter #: ____ _ 

Saa!Dl e TYDe/Medi I.Ill 

Filter/Tube No. 

Time Off 

Tillle Off 

Total Time (min.) 

Flow Rate. Start 

Flow Rate. End 

Vol~s (liters> 

Soq,llng Gas r...-rature 

Samoling Gas Pressure 

Chemical Analytes a . 

b. 

c. 

d. 

SUppor'ting Sanples: Blanks (#s): 

Date Shipped: _______ _ Interferences: - -----------

FORM 1 



Soil Vapor Seq:,ling Resul ts 

Ai r 
S~le 
Nl.llber 

fORM 2 

System 
flow Rate 

(cfm) 

Notes: dAl 
l 
ll 
Cooc 
mg/ml 

" 
" 
= 
= 
= 

Saq,le 
Vol ~ 

(l) ll9 
Collected 

c\Jbic feet per minute 
l i ters 
micrograms 

TCE 

cone: 
mg/m3 

Conc:entrat ion of coq,ound 1" air emissions 
Mil l igrams of coq,ound per cubic meter of air 

Date: 

Tf>H 

Emiss ions p,g Cone: Emissicns 
tbs/d.iy Collected mg/m3 lbs/hr. 



Date Hour Meter 
Reading 

FORM 3 

STA.RITE INDUSTRIES, INC. 

DELA VAN , WISCONSIN 

DAILY OPERATIONAL LOG 

Operating Inlet Exhaust Special 
E.'Chaust Vacuum Pressure Vacuum 

Temperature (" Hg) C- Water) Rending 
(°F) anJ 

Location 

Running Initials of 
Lights Technician 

Checked 



STA·RlTE INOUSTRlES, INC . 

DELAVAN, \tlSCONSIN 

\teelcly Hour Heter Log \teelcly \tater Meter Log 

Oate Total Call01'1!1 lnit(als 
Present Previous Operating Oays Present Previous Per \leek 

Hours I 

I a) 
b) 

I a) 
b) 

I a> 
b) 

I a) 
b) 

I a) 
b) 

I a) 
b> 

I a) 
b) 

I a) 
b) 

I a) 
b) 

I a) 
b) 

I a) 
b 

I a) 
b) 

I a) 
b) 

I a> 
b) 



STA-RITE INDUSTRIES, INC. 
DELA VAN, \\/ISCONSIN 

PERIODlC OPERATIONS REPORT 
MONTH/YEAR: ___ _ 

Date: ________ ____ _ Recorded By: _ _____ ______ _ _ 

Eauianent Status Action Plan 

, . Blower/fan Be l t 

2. Motor/rpm .and current 

l. Main VaclMII Connection 

4. Condensate P~ 

5. VacUI.III and Pressure Gages 

6. GN)Yl"od•Water P~ 

7. \later Piping & Flow Rate 

8. vaci.un Piping 

9. Well Heads/Above Ground Piping 

FORM 5 



APPENDIX, D 

BILL OF MATERIALS 

SHEETS 1 THROUGH 5 

HSI simon HYDRO-SEARCH 



r, .. mwaukee 
(414)-792-1282 • I FAX: (414)-792-1310 BILL OF MATERIAL 

PROJECT #: 350115013 Sta-Rite Industries, Inc., Delavan, Wisconsin 
TASK#: 9003 Soil Vapor and Ground-Water Extraction 

ITEM# DESCRIPTION COST QUANTITY SUPPLIED BY TELEPHONE# 
REQUIRED 

01 6" Andrews Cam and Groove 1 Umlsco (414) 796-2808 
Coupler New Bertin, WI Dave Breskl 

02 6" Nominal I.D. Flex Hose 1 Same as Item #1 Same as Item #1 
10' Long 

03 6" Steel Nipple MPT x SUP 2 Same as Item #1 Same as Item #1 

04 6" Steel Flange 2 Same as Item #1 Same as Item #1 
Threaded End 

05 1 • Gate Valve Gal. Iron FPT 10 
w / Male Hose <>:>nnectlon 

06 1· Tee Threaded Gal. Iron 10 

07 4• Tee Threaded Branch** 1 Grinnell Co. (414) 937-8000 

08 6" x 4• Reducing Adapter 1 Same as Item #1 Same as Item #1 
FPT (Andrews) 

09 4• PVC Ball Valve, SW 1 

10 4" Steel Ball Valve, Flanged 1 

11 4• Flange** As Required Same as Item #7 Same as Item #7 

12 4• Nipple 12• long 1 Same as Item #7 Same as Item #7 
GR xTHO** 

13 4" PVC Elbow, 90° SW As Required 

14 4" PVC Flange, THO As Required 

15 1• 90° Elbow, Gal. Iron As Required 

" Indicates items to be purchased by Sta-Rite through price comparison from multiple suppliers. 
""Indicates PVC fittings may be substituted instead of SCH 10 steeljGruvlok items. 

SHEET NO: 1 0f5 

Date: 3/17/93 
Engr.JJR· IDsnr. RAS 

COMMENTS 

* 

Gruvlok Type 

* 

* 

Gruvlok Type 

Gruvtok Type 

* 

* 

* 



PROJECT #: 350115013 
TASK#: 9003 

ITEM# DESCRIPTION 

16 6" Coupling** 

17 6" Coupler Adapter 
(Andrews) 

18 2· x 2· x 1· PVC 'Tee 

19 6" )( s• x 4" Tee Wye** 

20 6" Nipple 12· Long 
GR xTHO** 

21 4" Coupling** 

22 1 /2" Ball Valve 

23 1 /8" x 3/16" Adapter 
MPT x Hose I. 0., Brass 

24 1 /2" x 1 / 8" Reducing 
Bushing MPT x FPT, Steel 

25 1• x 1/ 2" Reducing Adapter 
FPT x MPT, Steel 

26 4• x 1• Reducer, Steel** 

27 1 / 2"' PVC Flange 

28 1 /2" PVC Nipple s · Long 

29 4• x 2• Reducer PVC SW 

BILL OF MATERIAL 
Sta-Rite Industries, Inc., Delavan, Wisconsin 

Soil Vapor and Ground-Water Extraction 

COST QUANTITY SUPPLIED BY 
REQUIRED 

As Required Same as Item #7 

1 Same as Item # 1 

As Required 

As Required Same as Item #7 

, Same as Item #7 

As Required Same as Item #7 

5 

6 (Swagelok) 
Badger Valve 

6 Same as Item #23 

5 Same as Item #23 

2 Same as Item #7 

1 

1 

1 

TELEPHONE# 

Same as Item #7 

Same as Item #1 

Same as Item #7 

Same as Item #7 

Same as Item #7 

(414) n4-0ss2 

Same as Item #23 

Same as Item #23 

Same as Item #7 

~ Indicates items to be purchased by Sta-Rite through price comparison from multiple suppliers. 
,...Indicates PVC fittings may be substituted instead of SCH 10 steel/Oruvlok items. 

SHEET NO: 2 of 5 

Date: 13 17 93 
Engr.JJR Dsnr.RAS 

COMMENTS 

Gruvlok Type 

* 

Gruvlok Type 

Gruvlok Type 

Gruvlok Type 

Steel or Bronze 

Gruvlok 

* 

* 

* 



lal ilwaukee ;s (414)-792-1282 
- FAX: (414)-792~1310 

PROJECT t: 350115013 

TASK#: 9003 

ITEM# DESCRIPTION 

.30 4• Cross PVC, SW 

31 4• x 2• PVC Reducf3r SW 

32 2· x 1 /2" Reducer PVC, SW 

33 1 /2" Flange Steel, THO 

34 1 /2" Steel Nipple 
THO Both Ends 

35 4" PVC THO Cap 

36 4• PVC Tee, SW 

37 4• PVC Flange, SW 

38 6" Coupling, Steel, Sch 10** 

39 1 • Check Valve 
S_teel or Bronze 

40 t • Valve Steel .or Bronze 

41 2· Coupling, Steel**· 

42 s· x 2· Reducer, Steel** 

43 1 • Gal. Iron Pipe Nipple 
6" Long THO 

44 Well Seal 4• Simmons #301 

45 4" Tee Wye, Steel** 

BILL OF MATERIAL 
Sta-Rite Industries, Inc., Delavan, Wisconsin 

Soil Vapor and Ground-Water Extraction. 

COST QUANTITY SUPPLIED BY 
REQUIRED 

1 

2 

1 

1 

1 Same as Item #23 

As Required 

As Required 

As Required 

As Required Same as Item #7 

10 

10 

3 Same as Item #7 

,3 Same as Item #7 

As Required 

10 (Sta-Rite) 

As Required Same as Item #7 

TELEPHONE# 

Same as Item #23 

Same as Item #7 

Same as Item #7 

Same as Item #7 

Same as Item #7 

• Indicates items to be purchased by Sta-Rite through price comparison from multiple suppliers. 
• •Indicates PVC fittings may be substituted instead of SCH 10 steeVGruvlok items. 

SHEET NO: 3 of 5 

Date: 13 17 93 
Engr.JJR Dsnr. RAS 

COMMENTS 

* 

* 

* 

* 

* 
* 

* 

GnMok 

* 

* 

Gruvlok 

Gruvtok 

* 

Stock Item 



lal ilwaukee I (414)-792·1282 
FAX: (414}-792a1310 

PROJECT#: 350115013 
TASK#: 9003 

ITEM# DESCRIPTION 

46 4• Flex Hose 
Puma Tank Truck 

47 4• Combination Nipple 
Steel THO x SLIP 

48 4• Steel Flanges Threaded 

49 4• Schedule 40 PVC 

50 4• Steel Pipe or PVC 

51 6" Steel Pipe or PVC 

52 2• PVC Schedule 40 Pipe 

53 4• PVC Nipple 
s· Long THO X Plain End 

54 1 • Gal. Iron Pipe 

55 3• PVC Pipe 

56 3• PVC WYE 

57 2• PVC 45 ° Elbow 

58 3• x 2· PVC Reducer SW 

59 2• PVC 90° Elbow 

BILL OF MATERIAL 
Sta•Rite Industries, Inc., Delavan, Wisconsin 

Soil Vapor and Ground•Water Extraction 

COST QUANTITY SUPPLIED BY 
REQUIRED 

As Required Same as Item #1 

As Required Same as Item #1 

As Required Same as Item #1 

600' Minimum 

400' Minimum Same as Item #7 

1,600' Minimum Same as Item #7 

300' Minimum 

As Required 

200• Minimum 

1,350' Minimum 

1 

3 

3 

3 

TELEPHONE# 

Same as Item # 1 

Same as Item #1 

Same as Item #1 

Same as Item #7 

Same as Item #7 

* fndicates items to be purchased by Sta•Rite through price comparison from multiple suppliers. 
0 lndicates PVC fittings may be substituted instead of SCH 10 steel/Gruvlok items. 

SHEET NO: 4 of 5 

Date: 13 17 93 
Engr:JJR Dsnr. RAS 

COMMENTS 

Optional Item Assembled 
with #47 and #48 

Optional Item Assembled 
with #46 and #48 

Optional Item Assembled 
with #46 and #47 

* 

Gruvtok 

Gruvtok 

* 

* 

* 

* 

* 

* 

* 
* 



r, milwaukee I (414)-792•1282 
FAX: (414)-79~1310 BILL OF MATERIAL 

PROJECT #: 350115013 Sta•Rite Industries, Inc., Delavan, Wisconsin 
TASK#: 9003 Soil Vapor and Ground•Water Extraction 

ITEM# DESCRIPTION COST QUANTITY SUPPLIED BY TELEPHONE# 
REQUIRED 

60 2• x 1 • PVC Reducer 3 
SWxSW 

61 4• PVC Nipple As Required 
5• Long Plain Ends 

(See GW Pump, Sta-Rite Model (See 10 Sta-Rite (See Comment) 
Comment) #10P4O02T-02, Size 4, Comment) 

8-stage, 0.75 HP, 3450 RPM 

. 

~ Indicates items to be purchased by Sta•Rite through price comparison from multiple suppliers . 
.. Indicates PVC fittings may be substituted instead of SCH 10 steel/Gruvlok items. 

SHEET NO: 5 of 5 

Date: 13/17/93 
EngrJJR IDsnr. RAS · 

COMMENTS 

• 

• 

Item not shown on the 
drawings 
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1 ISOMETRIC PIPING PLANT 1 

2 FORMER SUMP AREA ISOMETRIC PIPING PLANT 2 

3 SOUTHEAST SOURCE AREA ISOMETRIC PIPING PLANT 2 

4 WELL CONSTRUCTION AND HEADER DETAILS 

5 TYPICAL CONNECTION DETAILS 

6 MANOMETER CONNECTION DETAILS 

7 SITE LAYOUT REMEDIATION HEADER PIPING 

8 MAIN CONNECTIONS: VACUUM AND GROUND WATER DISCHARGE 
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ST A-RITE INDUSTRIE8 INC. 
DELAVAN, WISCONSIN 

LIST OF 
DRAWINGS 

Brookfield Lakes Corporate Certer XII 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

DA TE: 12-21- 92 

DESIGNED BY: 

CHECKED BY: 

APPROVED BY: 

ORA WING NO: 1501-C39 

PROJECT: 350115013 

0 of 8 



.. 

6" STEEL HEADER -----.. 

TO SEWER 
(SEE SHEET 7) r 
3" PVC 

l 
....... 

....... 

' ' 

6" ELBOW 

~ 

NOTES 
1. FOR TYPICAL SHALLOW WELL DESIGN AND VACUUM CONNECTION AND 

DEEP WELL VACUUM & WATER CONNECTION SEE SHEET 4. 

2. EXPANSION JOINTS ADDED TO VACUUM AND WATER HEADERS 
AS NECESSRY . 

3. THE 2" AND 3" WATER DISCHARGE HEADER TO BE INSTALLED 
AT A SUIT ABLE DEPTH TO BE DETERMINED IN THE FIELD. 

4. FOR TYPICAL LATERAL TEE AND FLEX CONNECTION DETAIL TO WATER 
AND VACUUM HEADERS SEE SHEET 5. 

(NOTES CONTINUED BELOW) 

(TYP) 

TO CENTRAL VACUUM HOOK-UP 6" STEEL OR PVC HEAD~~o-
BELOW GROUND PIPING 
(SEE SHEET 7) 

I 
I 

'1-,.., 
....... 

....... 

' 
2" PVC HEADER~ '..........._ ,,,,.✓x\ 

,,,,. ,,,,. ,,,.,,,. \_2" PVC 45° ELBOW (TYP) 

(SEE NOTE 3) ~ ....._ 

/ 
/ 

/ 
/ 

/ 

/ 

* VACUUM & GROUND 2" PVC HEADER ~ _,,, ,,,, 
{SEE NOTE 3) ,,,.,,, 

/ 

2" PVC 90° ELBOW 
/ 

/ 

✓ 1/ 
6" STEEL OR PVC HEADER 

(TYP) 

6" STEEL OR PVC HEADER 

WATER DISCHARGE 
CONNECTION 
DEEP WELLS 
(SEE SHEET 4) 

(TYP) 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

_,,,- 2" X 2" X 1" 
/ LATERAL TEE 

(SEE SHEET 5) 
(TYP) 

(NOTES CONTINUED) 

6. ALL 1" AND 1/2" VALVES TO BE BRONZE OR STEEL CONS1RUCTION 
RA TED FOR PRESSURE/VACUUM. 

7. ALL VACUUM HEADER PIPING INCLUSIVE OF FITTINGS IS TO BE GRUVLOK 
SCHEDULE- 10, ROLL GROOVE PIPE AND FITTINGS WITH SQUARE 
END PIPE USING GRADE "O" GASKETS PVC SCH 40 OPTIONAL. 

8. ALL WATER DISCHARGE PIPING TO BE 1" GALVANIZED IRON ABOVE GROU D 
AND PVC, SCHEDULE 40 BELOW GROUND. 

9. FOR DETAILS OF MAIN VACUUM CONNECTION SEE SHEET 5 
AND FOR 1/2" MANOMETER CONNECTION SEE SHEET 6. 

/ hsi/1 501 3/1501 - C63 

2" PVC ELBOW 
WITH 2" X 1" 

~ REDUCER 

@@ 

(TYP) 

ISOMETRIC PIPING 

i:* 

* * (23) SHALLOW VAPOR EXTRACTION WELLS 

VACUUM CONNECTION 
SHALOOW WELLS 
(SEE SHEET 4) 

{TYP) 

6" X 6" X 4" 
LATERAL TEE 
WITH MANOMETER 
(SEE SHEET 5) 

(TYP) 

* {6) DEEP WATER AND VAPOR EXTRACTION WELLS 
(DRAWING NOT TO SCALE) 

(TYP) 'o. 

....... 

' ....... 

6" X 6" X 4" 

r LATERAL TEE 
(SEE SHEET 5) 

(TYP) 

.\___2" PVC 90° ELBOW 
WITH 2" X 1" 
REDUC~ 

STA- RITE INDUSTRIES, INC. 
DELAVAN, WISCONSIN 

ISOMETRIC PIPING 
PLANT 1 

011 simon [g]f [O)~lQJ□@~~~(e[X] 
Brookfield Lakes Corporate Center XII 

175 N. Corporate Drive, Suite 100 
Brookfield, Wisconsin 53045 
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' 

/ (SEE NOTE 3) 

I 

I* 
½"Pvc 

EXISTING WELL 
;4• STEEL OR PVC I-EADER 

4"PVC * 
NEW WELL~ 

,?'<5'-
'o,,. 

ISOMETRIC PIPING 

NOTES 

** (2) EXISTING 2" VAPOR EXTRACTION WELLS * (2) NEW 4" VAPOR EXTRACTION WELLS 
(ORA WING NOT TO SCALE) 

1. FOR TYPICAL SHALLOW WELL DESIGN AND VACUUM CONNECTION SEE SHEET 4. 

2. EXPANSION JOINTS TO BE ADDED TO VACUUM HEADER AS NECESSARY. 

3. THE 4• WELL HEAD CONNECTION IS INSTALLED WITH A CROSS 
IN LIEU OF A TEE. SEE SHEET 6. 

4. FOR TYPICAL LATERAL TEE AND FLEX CONNECTION DETA[LS TO WATER 
AND VACUUM HEADERS SEE SHEET 5. 

5. ALL 1/2"-BALL VALVES TO BE BRONZE OR STEEL CONSTRUCT1ION 
RATED FOR PRESSURE/ VACUUM. 

6. ALL VACUUM HEADER PIPING INCLUSIVE OF FITTINGS IS TO BE GRUVLOK 
SCHEDULE-10, ROLL GROOVE PIPE AND FITTINGS WTTH SQUARE 
END PIPE USING GRADE "O" GASKETS. PVC SCH 40 OPTIONAL 

7. FOR DETAILS OF MAIN VACUUM CONNECTION SEE SHEET 5 & FOR 
2" EXISTING WELL AND MANOMETER CONNECTION SEE SHEET 6. 

* VACUUM CONNECTION 
SHALLOW WELLS 
(SEE SHEET 5) 

(TYP) 

4" PVC FLANGE, SW 

TO CENTRAL VACUUM HOOK-UP, 
PIPING TO BE ROUTED THROUGH 
PLANT #2, INDOORS 
(SEE SHEET 7) 

\ 4" FLANGE, GRUVLOK 

\_ 4" STEEL OR PVC HEADER 

** 
2"PVC 

4" LATERAL TEE WITH MANOMETER 
(SEE SHEET 6) 

EXISTING WELL 
(SEE SHEET 6) 

REVISION D 

REVISION C 

REVISION B 

REVISION A 

CB 

CB 

CB 

CB 

Revisions Chkd 

03/04/93 

12-18-92 

12-10-92 

11-13-92 

Date 

ST A- RITE INDUSTRIES, INC. DATE: 10-19-92 

DELAVAN, WISCONSIN 

FORMER SUMP AREA 
ISOMETRIC PIPING 

PLANT 2 
011 simon ~Y[ill~lDJ□~~WJ~t~ 

Brookfield Lakes Corporate Center XII 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

DESIGNED BY: 

CHECKED BY: 

APPROVED BY: 

DRAWING NO: 1501-C52 

PROJECT: 350115013 

SHEET: 
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. . 

• . 
TO CENTRAL VACUUM HOOK-UP, 
BELOW GROUND PIPING 
(SEE SHEET 7) 

1 2" X 2" X 1" TEE 
I 

* _/ ........... VACUUM & GROUND WATER 

3 "PVC ', 
TO SEWER ', 

DISCHARGE CONNECTION 
DEEP WELLS 

(SEE SHEET 7) l'"", (SEE SHEET 4) 

',, 2"PVC HEADER 

3
,, X 

2
,, ,✓(SEE NOTE 3) 

REDUCER ' ,, ,, @ 
....... 

(TYP) 

4" STEEL OR PVC' 
HEADER 

, 2" X 2" X 1" TEE 
','!-,·~ ~ (SEE SHEET 5) 

1--., (TYP) 

' ", 
...... 

-~ 4"LATERAL TEE ',........_ 
/ CONNECTION ~ , 

(SEE SHEET 5) ', 
(TYP) ', 

ISOMETRIC PIPING 
* * (6) SHALLOW VAPOR EXTRACTlON WELLS * (4) DEEP WATER AND VAPOR EXTRACTION WELLS 

T TO SCALE 

NOTES 
1. FOR TYPICAL SHALLOW WELL VACUUM DESIGN AND CONNECTIO SEE SHEET 4. 

2. EXPANSION JOINTS TO BE ADDED TO VACUUM HEADER AS NECESSARY. 

3. FOR TYPICAL LATERAL TEE AND FLEX CONNEC ON DETA S TO WATER 
AND VACUUM HEADERS SEE SHEET 5. 

4. THE 2" AND 3" WATER DISCHARGE HEADER TO BE STALLED 
AT A SUIT ABLE DEPTH TO BE DE TERM NED IN THE FIELD. 

6. ALL 1• AND 112• BALL VALVES TO BE BRONZE OR STEEL CONSTRUCTIO 
RA TED FOR PRESSURE/ VACUUM. 

6. ALL VACUUM HEADER PIPING INCLUSIVE OF FTTTI GS IS TO BE UVLOK 
SCHEDULE- 10, ROLL GROOVE PIPE AND FlTTINGS WITH SQUARE 
END PIPE USING GRADE •o• GASKETS. PVC SCH 40 OPTIO AL 

7. ALL WATER DISCHARGE PIPING TO BE 1" GALVANIZED IRON ABOVE O ND 
AND SCHEDULE 40 PVC BELOW GROUND. 

8 . FOR DETAILS OF MAIN VACUUM CONNECTION SEE SHEET 5, AND FOR 
1/ 2" MANOMETER CONNECTION SEE SHEET 6. 

/ hsi/15013/l501-C53 

' ..... ...... 
....... 

' ....... 

** 

....... 
...... 

...... ..... 

VACUUM CONNECTION 
SHALLOW WELLS 
(SEE SHEET 4) 

(TYP) 

, r- 2" PVC HEADER 
'1-"' / (SEE NOTE 3) 

1'...._ ~ 

4"STEEL OR PVC',, ® 
HEADER ', 

....... 
...... 

' , ...... 
...... 

....... 

' ' 

/
- 2 " PVC ELBOW WITH A 

2" X 1" REDUCER 

@@ 

~ 4 " LATERAL TEE 
WITH MANOMETER 
(SEE SHEET 6) 

REVISION D 

REVISION C 

REVISION B 

REVISION A 

CB 

CB 

CB 

CB 

Revisions Chkd 

03/04/93 

12-21-92 

12-10-92 

11-13-92 

Date 

STA- RITE INDUSTRIES, INC. DATE: 11-13-92 

DELA VA , WISCONSIN DESIGNED BY: 
SOUTHEAST SOURCE AREA~c-~_c_~_D_BY_: _ _ ~~ 

ISOMETRIC PIPI G APPROVED BY: 
PLANT 2 DRAWING NO: 1501-C53 

PROJECT: 350115013 

HSI simon [}-Olf[D)~(g]□~~wJ~t[}{] SHEET: 
Brookfield Lakes Corporate Center XII 

175 N. Corporate Drive, Suite 100 
Brookfield, Wisconsin 53045 3 of 8 



.. 

® 1" GA TE VAL VE, FPT /MALE 
HOSE CONNECTION 

@1" GALVANIZED IRON PIPE NIPPLE 

® 1" GALVANIZED IRON TEE, FPT 

01" GALVANIZED IRON PIPE 

ELECTRICAL WIRING 

1" BRONZE OR r§g 
STEEL CHECK VALVE ~ 

1" BRONZE OR @ 
STEEL, GATE OR BALL VALVE 

1" GALVANIZED IRON PIPE 0 
FOR CONTINUATION SEE 
DETAIL BELOW 

1/2" THD PLUG 

@wELL SEAL 

@4• PVC NIPPLE, 6" L__/ 

/ 4" SCHEDULE 40 PVC @ 
.___,___, / FOR CONTINUATION SEE VACUUM 

AND WATER CONNECTION BELOW 

DETAIL "B" 

4" PVC TEE, SW @ 
4" SCHEDULE 40 PVC PLAIN END, WELL PIPE 
(EXISTING) 

1" GALVANIZED IRON® 
90° ELBOW 

SEE DETAIL "B" ABOVE~ -
0 

- 7 1" GALVANIZED IRON PIPE TO 

~fT:~~~ri~~Rti HEADER @ 
LOCATED BELOW GROUND 

NOTE: 
GROUND WATER 
DISCHARGE PUMP 
NOT SHOWN 
IN DETAIL 

/h~ / 15013/1 501 - c40 

50' 
TO 
55' 

t 
14" 

MINIMUM 

27' 
TO 
30' 

I 

6' 

t 

I 

L 

0 

I 

I 

_J 

4" FLANGE CONNECTION 
TO VACUUM LATERAL TEE 

L 4" FLEX HOSE STEEL~ 
FLANGES BOTH ENDS~ 

(OPTIONAL) 

4" SCHEDULE 40 PVC ~ 49 FLANGED ONE END ~ 

4" PVC SCH 40 

BENTONITE 
SEAL 

4" CONTINUOUS 
SLOT PVC SCREEN 
0.080" SLOT SIZE 

WASHED PEA GRAVEL 

lZED SILICA 
SAND PACK 

4" CONTINUOUS 
SLOT PVC SCREEN 
0.020" SLOT SIZE 

VACUUM & WA liER CONNECTIO 
DEEP WELLS 

{TYP) 

GROUND 
LEVEL 

4" THREADED CAP ~ 
WITH NIPPLE, 6" L ~ 

4" PVC TEE, SW @ 
~ 4" SCHEDULE 40 PVC @ 

.........,__ / FOR CONTINUATION SEE 
VACUUM CONNECTION BELOW 

4" SCHEDULE 40 PVC PLAIN END 
(EXISTING) 

DETAIL "A" 

1 
__ 

7 
~ SEE DETAIL "A" ABOVE 

/ 
I ~ ,,--- 4" FLANGE CONNECTION 

0 
14" L · 

MINIMUM 
_J 

TO VACUUM LATERAL TEE 

4" FLEX HOSE STEEL@@@ 
FLANGES BOTH ENDS 

(OPTIONAL} 

L-4" PVC FLANGED ONE END®@) 

BENTONITE 
SEAL 

6' 
I 

4" PVC~ 
SCH 40 .o. · 

0 

Q . 

0-

. .. 'o a· 
0 

~~8~~u~u~g~E~~ \ 0

: 

0.080" SLOT SIZE ·0 • 
0. 

.. . 0 o. 
·' · ·p 

'Q .. 

ASHED 
PEA 

GRAVEL 

VACUUM CONNECTION 
SHALLOW WELLS 

(TYP) 

STA-RITE INDUSTRIES INC. 
DELAVAN, WISCONSIN 

30' 

WELL CONSTRUCTION 
AND 

HEADER DETAILS 
011 simon ~V[Q)~(Q)□[@~(R)~~[g] 

Brookfield lakes Corporate Center XII 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

NOTE: 
GROUND WATER DISCHARGE 
PUMPNOT SHOWN IN DETAIL 

REVISION C CB 12-21-92 

REVISION B CB 12-10-92 

REVISION A CB 11-13-92 

Revisions Chkd Date 

DATE: 10-13-92 

DESIGNED BY: 

CHECKED BY: 

APPROVED BY: 

ORA WING NO: 1501-C40 

PROJECT: 350115013 

SHEET: 
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• 

6" COUPLER 
ADAPTER 

® 

@ 
6" PIPE NIPPLE _; 
GR X THD 
12" L 

6" STEEL PIPE CONTINUED rSf' 
TO PLANT #1 ~ 

6" COUPLING @ 

VACUUM CONNECTION 6" HEADER 
CONNECTION PLANT #1 

CONTINUATION OF 
6" OR 4" HEADER PIPING\ 

6" OR 4" COUPLING~ 

CONTINUATION OF 
6" OR 4" HEADER PIPING 

NOTE: 
PVC TEE" AND COUPLINGS 
ARE AN ALTERNATIVE TO 
STEEL FITTINGS SHOWN 6" X 6" X 4" OR 

4" X 4" X 4" 

/hsi/ 1501 3/150 1-C41 

@ 4" FLANGE ~ TEEWYE ~ 

PIPING CONTINUED 
TO WELL HEAD 

LATERAL TEE VACUUM CONNECTION 
TYPICAL 6" OR 4" CONNECTION 

f.io'\ 2" X 2" X 1" -­
~ PVC TEE 

® CONTINUATION OF 2" 
PVC HEADER PIPING 
(BELOW GROUND} 

1" PVC PIPING, FOR~ 

I
r CONTINUATION TO ~ 

WELL HEAD 
(SEE SHEET 4) 

CONTINUATION OF 2" ~ 
PVC HEADER PIPING (52) 
(BELOW GROUND) '--..__/ 

LATERAL TEE WATER DISCHARGE CONNECTION 
TYPICAL CONNECTION LOCATED BELOW GROUND 

® 4" PVC NIPPLE 

@ 4" PVC ELBOW, SW 

4" PVC BALL VALVE, SW® 

4" PVC PIPE CONTINUED 
THROUGH PLANT #2 
TO FORMER SUMP AREA 

NOTE: 
PVC TEE AND COUPLINGS 
ARE AN ALTERNATIVE TO 
STEEL FITTINGS SHOWN ® 4" PVC NIPPLE 

@4" PVC FLANGE, SW ;-4" PVC FLANGE, THD ® 
6" X 4" REDUCING® 
ADAPTER FPT 

"?------'-------'-~ I 4• BALL VALVE@ 

@ 4• PIPE NIPPLE) ~t4• COUPLING 
GRXTHD12"L ~ . 

(j) 4" GR TEE, THD BRANCH _; 
\ /_ 4" FLANGE ® 

4" PIPE CONTINUED ~Q 
TO PLANT #2 ~ 
TRUCK DOCK AREA 

VACUUM CONNECTION 4" HEADER 
CONNECTION PLANT #2 TRUCK DOCK & FORMER SUMP AREA 

6" PIPE TO MAIN 
VACUUM SOURCE 

@ 
·" STD STEEL FLANGE, THD ® 

6' NIPPLE ( ~ 6" HOSE 10' L 
MPT X SUP 

MAIN VACUUM CONNECTION 
SVE UNIT 

STA-RITE INDUSTRIES INC. 
DELAVAN, WISCONSIN 

TYPICAL 
CONNECTION 

DETAILS 
ns1 simon ~VfilJ[ffilru□§~(R)~~~ 

Brookfield Lakes Corporate Center XII 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 

0 

1 6" CAM & GROOVE 

/ COUPLER CD 

REVISION C WDNR 06/28/93 

REVISION B CB 01/07/93 

REVISION A CB 12-18-92 

Revisions Chkd Date 

DATE: 10-25-92 

DESIGNED BY: 

CHECKED BY: 

APPROVED BY: 

DRAWING NO: 1501-C41 

PROJECT: 350115013 

SHEET: 
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• 

@ 4" COUPLING@ 
@ 6" X 2" REDUCER j 2· COUPLING @ 

@j) 4" COUPLING 
4" X 4" X 4" 
TEE WYE 1/2" BALL VALVE@ ~ CONTINUATION OF 6" &LING , I 2" X 1" REDUCER GR X MPT @ 

® . 1/8" X 3/16" ~ 
~ 6" HEADER PIPING 

~ CONTINUATION OF 
~ 4" HEADER PIPING 

@4• FLANGE 

PIPING CONTINUED 
TO WELL HEAD 

ADAPTER ~ 
MPT X HOSE ID 

1/2" X 1/8" 
REDUCING ~ 
BUSHING ~ 

1" X 1/2" MPT X FPT 

REDUCING @ 
ADAPTER 5 
FPT X MPT 

4" X 1" REDUCER @ 

NOTE: 
PVC FITTINGS ARE 
AN ALTERNATIVE TO 
STEEL FITTINGS SHOWN 

MANOMETER CONNECTION 4" HEADER ~ INST ALL HOSE ADAPTER 
IN ANY CONVENIENT 
MANNER POSSIBLE 

M 1/2" STEEL ~ 
~ FLANGE THO \ 

1/2" PVC FLANGE&) 
'----' 

1/2" PVC NIPPLE 6" L@ 

~ 6" X 6" X 4" 
\ ~ TEE WYE ~ 

@• FLANGE -------------r------. 
PIPING CONTIN(JED ~ 
TO WELL HEAD 

~ 
r----=== ~ 1/8" X 3/16" ~ 

~ ADAPTER ~ 

1" X 1/2" 
REDUCING 
ADAPTER 
FPT X MPT 

@ 

MPT X HOSE ID 
\ 

REDUCING 24 
BUSHING 

1 MPT X FPT 
I 
I 
L 1/2" BALL VALVE@ 

MANOMETER CONNECTION 6" HEADER 

~ 4" PVC THREADED CAP ~5 53 
W/ NIPPLE 6" L ~~ 

Q 1/2" STEEL NIPPLE 
~THO X THO 

4" X 2" REDUCER SW X sw@ 
~ ~t~~p[~Ri"AfED CAP ~ 

@ 4" PVC TEE, SW ~ 
,r-FOR VACUUM CONNECTION 

/ DETAIL SEE SHEET 4 

/ hsi/1501 3/1501-C42 

@112• BALL VALVE ~ \ 

~ =-----. 

@ 1/8" X 3/16" 
ADAPTER 
MPT X HOSE ID 

1/2" X 1/8" 

@ REDUCING 
BUSHING 
MPT X FPT 

2" X 1/2" 
REDUCER 
SW X SW 

2" PVC MPT 
(EXISTING) 

FOR VACUUM CONNECTION 
DETAIL SEE SHEET 4 

4" PVC CROSS, SW @ 

4" PVC NIPPLE 6" L@ 

~ 4• X 2" REDUCER sw @ 

MANOMETER AND VACUUM CONNECTION 4" CROSS 
USING THE EXISTING 2" WELL 

4" PVC NIPPLE 6" L@ 

\ \ 

2" PVC MPT ~ 
(EXISTING) \__ 4" X 2" REDUCER SW ® 

VACUUM CONNECTION 
USING THE EXISTING 2" WELL 

ST A- RITE INDUSTRIES INC. 
DELAVAN, WISCONSIN 

MANOMETER 
CONNECTION 

DETAILS 
us, simon [X]f [gJ[ffi(gJ□~I~~~~[X] 

Brookfield Lakes Corporate Center XII 
175 N. Corporate Drive, Suite 100 

Brookfield, Wisconsin 53045 
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• - . 

' 

. 
• 

.. 
/hsi/1501 J/150 1-C66 

.----. CITY WELL 
NO. 4 

C.T.H. '□' 

CENTRAL VACUUM 
CONNECTION LOCATION 
FOR DETAILS 
SEE SHEET 8 

4" STEEL (SCH 10) 
OR PVC (SCH 40) 

PLANT #2 
FORMER SUMP 
REMEDIATION A EA 
(SEE NOTE 4) 

+ 

GATE i-/ 

+ / ,/ 

NOTES 
t THE PIPING SHOWN IS SCHEMA TIC ONLY AND NOT TO SCALE. 

THE PIPING SCHEMATIC DOES NOT IMPLY OR SHOW ACTUAL 
ROUTING. ROUTING IS TO BE DETERMINED AT THE TIME OF 
FIELD INSTALLATION. OUTDOOR PIPING TO BE AT LEAST 
3' FROM THE EDGE OF THE ROADWAY. 

2. FOR SOIL VAPOR AND GROUND WATER EXTRACTIO ISOMETRIC 
PIPING LAYOUT OF PLANT #1 SEE SHEET 1. 

3. FOR SOIL VAPOR AND GROUND WA TEA EXTRACTION ISOMETRIC 
PIPING LAYOUT OF PLANT #2 TRUCK DOCK AREA SEE SHEET 3. 

4. FOR SOIL VAPOR EXTRACTION ISOMETRIC PIPING LAYOUT OF 
PLANT #2 FORMER SUMP AREA SEE SHEET 2. 

5. SEE DETAIL A-A THIS SHEET FOR TRENCH CROSS- SECTlON AND 
ACTUAL LAYOUT OF VACUUM AND GROUND WA TEA PlPING. 

6. SEE DETAIL B- 8 OF SHEET 8 FOR VACUUM HEADER PIPING 
CONNECTION TO MAIN SOIL VAPOR EXTRACTION UNIT(S). 

7. SEE DETAIL C- C OF SHEET 8 FOR GROUND WATER DISCHARGE 
CONNECTION TO EXISTING 8" STORM DRAIN. 

4" OR 6" 
VACUUM 
HEADER 

TO BE DETERMINED 
IN THE FIELD 

3" WATER 
DISCHARGE 
HEADER 

DETAIL A-A 
TRENCH CROSS-SECTION 

~-- -

STA-RITE INDUSTRIES, INC. 
DELAVAN, WISCONSIN 

SITE LAYOUT 
REMEDIATION 

HEADER PIPING 
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,--- , 
SEE NOTE 1 i ! 

I I 

CONDENSATE DRAIN FROM 
SVE CONDENSATE PUMP 

j 3" WATER METER 
/ ( OPTIONAL) 

1 3" PVC HEADER FROM PLANT #1 
8" STORM WATER DRAIN PIPE - \ ' : 
(EXISTING) i ,,_' --,---,, 

__...___._ f-+----'--- 1 

I ' 

24" STORM WATER MAIN PIPE \. : 
SOUTH OF PLANT #2, FLOW 'l 
DIRECTION EAST TO WEST i 
FOR DISCHARGE i 
(EXISTING) l 

' I '--------✓ \ 

I I I .,,. ' r - ---------, ,; ...... __ ., 

DETAIL C-C 

' 

3" PVC 45° ELBOW 
(TYP) 

3" PVC HEADER FROM PLANT #2 
TRUCK DOCK AREA 

WATER DISCHARGE MAIN LOCATION 

6" MAIN COUPLER CONNECTION, 
(SEE SHEET 5) 

SVE UNIT HAS (2) 6" CONNECTIONS 
ONLY 1 CONNECTION IS SHOWN 

PLANT #2 WALL 

- ----~--- --·•·-----~i----- --

~....J 24" 
~ - -~ j /r-SEE NOTE 3 

EXHAUST 

SEE NOTE \ 

16' 

6" 
PIPE 

4" PIPE O 0 

MOTOR 

FILTER 

/ 

,-I __ , \ 

,_,,,, 

/ 

CONDENSATE DRAIN 

8" STORM WATER DRAIN PIPE 
(EXISTING) 

~~-~SVE UNIT MAIN bOCA=FION ENCLOSURE 
6" ADAPTER CONNECTION \ 
PLANT #2 
TRUCK DOCK AREA 
& FORMER SUMP AREA 
(SEE SHEET 5) 

4" PVC CONT'D THROUGH 
PLANT #2 TO FORMER 
SUMP AREA 

l I 
\ "-, __ l 

4" PIPE CONT'D __/ 
BELOW GROUND TO 
PLANT #2 TRUCK 
DOCK AREA 

,,.. .- ., 
( ( 1 ) ------~ 
'i ( 

6" ADAPTER 
CONNECTION 
PLANT #1 

I I 

h.J 

~ -- ·- ·-·- ·- ·, r ·- ·- ·7 
/ i i i 

'' .: j i ' 
'.. 1 i i 

\ i i 
·~ -r -·- -, · j i i 

r ·- ·...1·- ·- ·- ·- ·.i. ·- ·i · 
. - ·----~ 
I I 
I I 

! .,,,,. . - · -·- · - . ..... i ) ·"' ........ j 
,; ' ' ,. ·, ,. \ , ; \ 

·'-t . . . ....,· \ 
·-i- • J- -i SVE \ 

I 

I UNIT I 

" [ \ i 
\ ; ·,. .,· 

' /. ·, ,; 

t" · -~· 
(SEE SHEET 5) 

. .r- . ..... - ·~ . ·' / ·-·---·-· \ \_ I • • \ 
• I \ • 

r · - · - ·· ./_ i_ ·- ·- ·- ·-·- ·- ·- ·- ·:._ · \ ·- ·- ·- ·, 
i i 
' ' 

\~=====\_ 6" PIPE CONT'D 

BELOW GROUND TO 
PLANT #1 

65" 

DETAIL 8- B 
CONNECTIONS FOR SOIL VAPOR EXTRACTION UNIT 

/ hsi/1501 J/ 1501- C65 

PLAN VIEV✓ 

NOTES 

1. DRILL THE 8" DIAMETER CONCRETE PIPE 
TO RECEIVE THE 3" SCHEDULE 40 
PVC PIPE AND SEAL AFTER INSTALLATION 
WITH CAULKING OR QUICK GROUT. 
INST ALL A 90° OR 45° ELBOW TO POINT 
IN A DOWNWARD DIRECTION THEREBY 
A VOIDING UPWARD SPLASHING AND ALLOWING 
FOR CONVENIENT INSPECTION AND SAMPLING. 

2. AIR DISCHARGE FOR BLOWER 
TO BE 12' ABOVE GROUND LEVEL 

3. RUN ALL CONDUIT AND PIPING 
AT LEAST 6'-6" ABOVE 
GROUND LEVEL 

REVISION A WDNR 06/28/93 

STA-RITE INDUSTRIES INC. 
DELAVAN, WISCONSIN 

MAIN CONNECTIONS 
VACUUM AND 

GROUND WATER DISCHARGE 
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