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INTRODUCTION 

*° Individual residences, communities and small commercial 

. establishments often dispose of wastewater through 

individual or community septic tank soil-absorption systems. 

It has been estimated that 18 million housing units, or 25% 

of all housing units, in the United States dispose of thelr 

wastewater using on-site wastewater treatment and disposal | 

systems (USEPA,1980). The design goals of such systems 

include effective treatment of contaminants in the 

wastewater using the capabilities of the septic tank and 

soil, and discharge of treated effluent to groundwater. 

Groundwater pollution is a major consideration when 

septic tank soil absorption systems are used. Numerous 

Federal and State programs for protecting groundwater 

quality have been established and expanded in recent years. 

“ These efforts have contributed to the identification and 

_- inventorying of sources of groundwater contamination. The 

“ Office of Technology Assessment (OTA) identified domestic 

wastewater subsurface percolation (e.g., septic tanks and 

: , cesspools) as the largest source of discharge to 

groundwater, approximately 820-1,460 billion gallons per 

| year (OTA 1984). The report indicated the presence of 

organic chemicals, inorganic chemicals, and biological
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sources of contamination in the subsurface percolation 

' systems. | 

| In October of 1985 the Wisconsin Department of Natural . 

Resources promulgated Wisconsin NR 140 for the protection of 

groundwater quality in the state of Wisconsin. This statute - 

get standards for both inorganic and organic contaminants. _- 

The use of and array of commercial products such as | 

disinfectants, solvents, and cleaners is increasing. Organic 

‘compounds, specifically volatile organic compounds (VOCs), 

that maybe present in these products are of concern with 

respect to septic tank effluent and the receiving 

groundwater. The presence of priority pollutants in septic 

tank soil absorption systems has only recently been 

investigated with respect to groundwater pollution (Tomson 

1984). Organic compounds specifically voCs present in 

septic tank effluent (STE) are of concern. This concern 

arises because of their persistence in the environment and 

evidence of carcinogenicity to humans. 

This paper presents a summary of the results of a field ° 

study of six subsurface soil absorption systems with respect - 

to VOCs present in effluents and adjacent groundwaters. The oe 

results of monitoring septic tank effluent for voCs at six 

septic tank soil absorption systems (STSAS) are presented. 

The results of groundwater monitoring for VOCs at four STSAS 

are also presented.
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The objectives of this study were: 

1. To complete a literature review of the potential 

-" sources and presence of VOCs in on-site wastewater 

- disposal, 

Ze To identify vocs in the septic tank effluent, septage 

and the groundwater at sites using septic tank 

soil absorption systems, 

3. TO estimate potential loadings of vocs to the 

environment from small community septic tank soil 

absorption systems. 

In the first phase of this study, the concentrations of 

vocs were quantified for effluent from six septic tanks from 

Js 

septic tank soil absorption systems (STSAS). Five of the 

- systems investigated were small community STSAS ranging in 

“ age up to eight years. The sixth system analyzed was a 

mobile home park. Three samples were collected over a four 

month period from the dosing chamber or siphon chamber at 

each site during phase l. 

The second phase of the investigation involved the 

installation of groundwater monitoring wells at four of the
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| small community sites. The assumption was that if VOCs were | 

present in the septic tank effluent as had been 

demonstrated, vocs could migrate and be discharged to . 

groundwater. In addition, four STE samples were collected 

at the six sites from phase 1. During phase 2 , four . 

groundwater samples were also collected from four of the _- 

sites. Septage samples were also collected at two of the | 

small community sites which used a central septic tank. 

| .



5 

LITERATURE REVIEW | 

° Potential Sources of voCcs in Household Wastewater 

Wastewater disposed of using septic tank soil 

= absorption systems comes primarily from residential sources. 

-. The major portion of this waste stream originates from the 

bathroom, kitchen or laundry (Kanter and Knox 1985). The 

disposal and use of household products results in a waste 

water that is chemically complex. The wastewater coming 

from the home may contain organic compounds from an array of 

products such as disinfectants, cleaning materials, paints 

and solvents. 

Several investigators have identified household 

products which contain chemicals listed as priority 

pollutants by the United States Environmental Protection 

Agency (USEPA). MacKay (1979) conducted a consumer survey 

in Nassau county, New York to identify sources of harmful 

organic compounds discharged to the groundwater of Nassau 

“ County, New York. Investigators examined nearly 1000 

- products and recorded information found on labels regarding 

- ingredients, the use , method of use and manufacturer. The 

product evaluation system resulted in the identification of 

12 categories of concern, comprised of 232 separate products 

(see Table 1).
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Table 1 . 

Breakdown of Consumer Products Identified as . 

Potentia o}¢ D nC 0 Dundwaté Ontami he o}¢ 

(MacKay 1979) . 

Product Category Number of Products 

1) Organic Solvent Cesspool Cleaners 12 “+ 

| 2) Paint and Varnish Removers 39 

3) Household Cleansers , Disinfectants _- 

| and Oven Cleaners 40 > 

4) Laundry Degreasers 6 

5) Driveway and Garage Degreasers 12 

6) Solvents and Cleaning Fluids 47 

7) Engine and Metal Degreasers 16 

8) Solid Toilet Bowl Deodorizers 14 

9) Floor Strippers, Cleaners and Dressings 12 

10)Radiator Flushes 10 

11)Car Waxes and Cleaners 17 

12)Miscellaneous 7 — 

| Of the twelve categories of products surveyed , priority 

was given to organic solvent cesspool cleaners and drain 

openers because of their almost direct discharge into 

groundwater. The survey estimated yearly sales of 76,500 

gallons of organic solvent cesspool cleaners and drain 

| opening products. The study indicated the following 

chemicals were present in cesspool cleaners, methylene ~ 

chloride, 1,1,1-trichlororethane, orthodichlorbenzene, and 

petroleum distillates. Estimates of the volumes of other 

household products used in Nassau County were as follows: 

1) Solvents and cleaning fluids 346,950 gal./yr. “ 

2) Paint and varnish removers 93,050 gal./yr. 

| 3) Household cleaners §5,650 gal./yr. 

A summary of the quantities of harmful organic 

chemicals found in products indicated that a minimum of
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93,000 gallons of organic chemicals listed as carcinogens or 

suspected carcinogens were being sold yearly in Nassau 

- County. The study recommended to the New York State 

Attorney General that control measures regulating the 

- manufacture, sale and use of organic solvent cesspool 

- cleaners be implemented by the state. | 

Hathaway (1980) investigated the types of products used 

by the typical U.S. household that contained toxic compounds 

listed as priority pollutants by the USEPA. Consumer 

products commonly used in the household where grouped into 

general categories. Thirteen major categories were 

identified as potential sources of priority pollutants in 

: domestic wastewater. Table 2 lists the major categories 

identified by Hathaway. | 

Table 2. Major Categories of Consumer Products 

(Hathaway 1980) 

1) cleaners 
2) cosmetics 
3) deodorizers 
4) disinfectants 

Pa 5) house and garden pesticides 

6) laundry products 
7) ointments 

~ 8) paint and paint products 
9) photographic products 

10) polish 
11) preservatives 
12) soaps 

. 13) medicines 

Major categories were assigned several types of 

consumer products listed as potential contributors of 

priority pollutants to a wastewater stream. Hathaway also 

listed in a qualitative manner specific types of compounds
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present in each of the individual consumer products 

examined. In this effort each of the 129 priority 

pollutants listed by the USEPA was identified with respect " 

to its use in household products. 

The total wastewater stream from a household was also 7 

divided by Hathaway into eight separate events (see Table “- 

3). 

Table 3. Household Wastewater Events 
(Hathaway 1980) : 

| | 1) toilet flush . 
2) garbaqde disposal 
3) kitchen sink | 
4) automatic dishwasher 

| 5) laundry wash 
6) bath and shower 
7) utility sink waste 
8) bathroom sink 

Each household wastewater event was identified by the 

types of consumer products which could enter the wastewater 

stream through the event. This result was listed in tabular 

form itemizing specific compounds likely to be found in each 

household event. 

Hathaway also predicted which priority pollutants would ~ 

have the greatest likelihood of occurring in the wastewater 

stream. Compounds were identified using an arbitrary | 

selection method. Those compounds designated were listed in 

at least three household wastewater events and were . 

predicted to be present in measurable quantities. The 

following compounds were predicted to be present in 

measurable quantities from household wastewater (see Table 

4).
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TABLE 4. 
Predicted Priority Pollutants in Household Wastewater 

> (Hathaway 1980) 

Organics Inorganics 
benzene arsenic 

- phenol cadmium 
-" 2,4,6,-trichlorophenol chromium 

2-chlorophenol copper 

; 1,2-dichlorobenzene (ortho) lead 
-" 1,4-dichlorobenzene (para) mercury 

1,1,1-trichloroethane zinc — 

naphthalene antimony 

toluene silver 
diethylphthalate 
dimethylphthalate 
trichloroethylene 
aldrin 
dieldrin 

The compounds listed in Table 4 were those predicted to 

be used and wasted into domestic wastewater of small 

community or individual wastewater treatment systems. It 

was noted by Hathaway that not all of these compounds would 

be detected in household wastewater streams. A number of 

factors would affect their presence, such as_ changes in 

product usage within individual homes or communities, and 

- changes in product ingredients. Sampling techniques employed 

to sample waste flows may miss low concentration peak flows 

- of certain chemicals wasted only periodically. 

Hathaway's work examined priority pollutants in 

. household wastewater ina strictly qualitative manner. The 

author did not attempt to quantify the amount of toxic 

wastes in domestic wastewater. 

In another study, Ridgley et al. (1982) conducted a | 

Toxicant Pretreatment Planning Study for the Municipality of
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Metropolitan Seattle (METRO). The study included a Toxicant 

Inventory Study and other related projects as part of an 

effort to assess the presence, sources, fates and effects of " 

toxic substances. The study was designed to help Metro ; 

identify problems and formulate effective control programs ” 

for point and nonpoint sources of toxicants. -~ 

Research involved selecting consumer products”) that 

posed the greatest concern for environmental harm. The 

study looked at the following four classes of products: (1) 

automotive products, (2) pesticides, (3) paints, solvents 

and preservatives and (4) household cleaners. The classes 

of products that were chosen for review were selected 

because the authors perceived them to have been commonly 

used in large volumes in the home. 

| Background information, usage figures and environmental 

impacts were presented on the four classes of compounds. 

Technical data, such as sources, toxicities and health 

hazards on specific chemicals of concern were reviewed for 

each class of products. " 

A few findings were common to all four classes of toxic . 

Consumer products. In general , while toxic substances were : 

widespread in consumer products, information on the specific ; 

constituent chemicals was often difficult 1£ not impossible 

to obtain. Determining the contents of familiar products 

was a challenge because of trade secret ‘restrictions and 

because it was common for ingredients or proportions of |
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ingredients to vary over time or geographical area. The 

labeling of products, whether of contents, directions for 

" use, or recommendations for safe disposal was often 

inadequate and sometimes non-existent. Even when specific 

” chemical constituents were known, information on chronic 

. toxicities and environmental effects was limited. 

Another important gap in the data concerned information 

on quantities of products sold, used and discarded by 

consumers. In order to estimate the cumulative effect of 

numerous small, dispersed sources, knowledge of quantities 

was necessary. Such estimates were difficult to determine 

for most product classes. 

The results of the study indicated that in general, 

household products contain less toxic or hazardous 

substances than those chemicals used in commercial or 

industrial processes. It was also noted that consumer 

products had shown a tendency toward safer chemicals, or 

contained smaller quantities of toxic chemicals. Researchers 

° were unsure if this was in response to regulation, 

- economics, the market place or liability concerns. It was _ 

° noted however that toxic or hazardous constituents were 

| common in household products and warranted concern when 

) considering their disposal. 

Household pesticides were found to come in a wide 

variety of classes, including chlorinated hydrocarbons, 

carbamates, organophosphates and natural product extracts.
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Conflicting and inadequate test data and a limited amount of 

information on chronic effects make any ranking of 

pesticides by disposal hazard very difficult. However, it < 

appeared that certain classes such as_ the natural extracts, 

botanicals or synergists had much less potential £Oor > 

environmental damage than some of the more powerful or _. 

persistent synthetic products. 

Paint products asa class posed a relatively minimal 

potential for environmental harm through proper disposal 

methods for two reasons: 

1.) paints usually do not contain chemicals with long- 

term effects. 

2.) irresponsible use or disposal practices are 

probably rare. 

Solvents were used both as components of paints and as 

separate products for thinning or cleaning painting 

materials, furniture stripping and surface refinishing. The 

solvents in oil based paints and in separate solvent 

products were materials of concern. Many of them were x 

acutely toxic to the user while some are suspected to pose 

chronic hazards such as liver and kidney damage (toluene, - 

1,1,1-trichloroethane) or cancer. The alcohols, ketones, 

esters and distillates tended to be less hazardous than the . 

aromatic and chlorinated hydrocarbons. 

Household cleaners comprised a range of Cleaning and 

disinfecting products, such as disinfectants, bathroom 

cleaners, drain cleaners, furniture polish, dry cleaning
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fluid, bleach, oven cleaners, abrasive powder, air 

fresheners, floor cleaners and waxes, rug cleaners, 

. upholstery and window cleaners, as well as laundry products 

such as detergents, fabric softeners and additives. within 

* each type of product, there are tens and sometimes hundreds 

. of different formulations for specific uses and brands. . 

, These formulations change over time and over geographical 

area. Organic solvent constituents seem to be of greatest 

concern, especially such disinfectants as chlorinated 

phenolics, and dry cleaning or septic tank/drainfield 

degreasing solvents such as 1,1,1-trichloroethane. Other 

specific household cleaning chemicals predicted to affect 

| the environment through their disposal were: 

* chlorinated phenolics 
* detergents 
* aerosol propellants 

While presenting very high hazard to the user, once 

diluted in wastewater or the environment these constituents 

were thought to be harmless and degrade rapidly. 

“ Motor vehicle products included such diverse items as 

- gasoline, oil, cooling system additives, cleaners and 

- polishes, paints, brake and transmission fluids and battery 

acid. Many of these products, specifically the fuel and 

lubricants, are fractions distilled from crude petroleum and 

chemically treated with additives. Petroleum products are 

primarily hazardous as environmental pollutants, causing 

problems with their physical effects (coating surfaces,
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odor) as well as toxicological effects. Gasoline was an 

extremely dangerous substance commonly found in households; 

it was seldom disposed of, but when dumped presents acute , 

toxicity problems as well as acute flammability concerns . 

(Ridgley et al.). . 

In summary the research indicated that each class of -- 

| products had its particular areas of concern; this could be 

labeling deficiencies, the toxicity or persistence of the 

contents, the disposal route, volumes used, etc. Three 

kinds of products were identified as being of special 

interest in that they all have the potential to harm the 

environment, they are used in significant quantities, and 

they may be disposed of in harmful ways. These are: — 

* Pesticides 
* Solvents, especially the chlorinated organics 
* Motor oil 

Solvents pose the greatest potential input of toxic 

organic compounds to septic tank soil absorption systems. 

Studies ¢ Oraar ompounde n On >» Wastewate 2>atmer i 

Systems . 

Andreoli (1980) conducted a field study to determine * 

the effect of leaching pool cleaners on groundwater. Two 

leaching pool systems, one experimental (pool 1) and one 

control (pool 2), were constructed. Raw domestic wastewater 

was fed to both pools. The pools were allowed to clog and
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leaching pool cleaner was added to the experimental pool, 

the control was not unclogged. Leachate quality and 

, leaching rates were monitored for approximately one year. 

At the end of that period additional solvent was added and 

“* monitoring was continued. 

_ In the first experiment it was found that pool 1 failed 

to leach satisfactorily following solvent addition. A 

conservative amount of solvent had been used in experiment 

1. Halogenated hydrocarbons were found 1 month after 

addition in the leachate collected below the cesspool. The 

| solvents had not rapidly migrated through the system as had 

been anticipated, but had remained in a slug of contaminated | 

leachate above the leachate collection system. The 

halogenated hydrocarbons tended to move through the leaching 

pool system asa slug witha maximum concentration of over 

thirteen hundred parts per billion (1,300 ppb). The two 

predominant compounds detected in the leachate were 

methylene chloride at a maximum concentration of 1,282 ppb 

“ and 1,1,1-trichloroethane at a maximum of 38 ppb. The 

- concentrations of total halogenated hydrocarbons decreased 

, rapidly after the maximums were observed. 

Potable water was added to both pools six months after 

the initial failure in order to flush any retained solvent 

through the system. A second slug of hydrocarbons (> 500 

ppb) was detected under the treated pool. Pool 2 which did 

, not have the cleaner added had a higher leaching rate than
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pool i which had cleaner. A second flush of the two pools 

with potable water produced a third slug of hydrocarbons 

from pool 1 exceeding a concentration of 200 ppb. . 

In experiment 2, the solvent dosage of pool i was 

increased, in accordance with the solvent manufacturer's - 

recommendations, to see if the leaching rate would improve -- 

and what the effect would be on groundwater. The results 

indicated that halogenated hydrocarbons had leached through 

the soil below the leaching pool treated with the cesspool 

cleaner product. The maximum concentration was again seen 

approximately one month later and moved by the leachate 

collection system in a slug. The two predominant compounds 

were methylene chloride (38,310 ppb) and 1,1,1- 

trichloroethane (2,360 ppb). Total hydrocarbons were 

detected in concentrations over 40,000 ppb. Compared to 

experiment 1 an increased dosage (three times) of the 

product resulted in disproportionately higher concentrations 

of solvent in the leachate. A comparison of data indicated 

that peak solvent concentrations in the leachate during » 

experiment 2 were 30 times higher for methylene chloride and ~ 

163 times higher for 1,1,1i-trichloroethane. It was also ae 

determined that the cleaner product when added to pool 1 did 

not increase the leaching rate as was expected. . 

The trace organic removal efficiency for a rapid 

infiltration system treating 13 mgd secondary effluent was 

investigated by Tomson et al. (1981). A total of sixty-
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seven refractory organic compounds were detected in sampling 

of both effluent and groundwater samples. Nine VOCs were 

. identified in the wastewater including: trichloroethylene, 

toluene, tetrachloroethylene, xylene, m-dichlorobenzene, p- 

- dichlorobenzene, o-dichlorobenzene. The Vvo0Cs detected were 

. found at concentrations of >1 ppb. Overall removal 

. efficiency was about 92% for trace organics. A chemical 

class breakdown of the organics yielded removal efficiencies 

of most compounds that were from 90 to 100%. Noted 

exceptions were the removal efficiency of chloroalkanes, 

| alkylphenols, alkanes, phthalates and amides with removals 

of approximately 70%. 

Trace volatile organic removals in a community septic 

tank were investigated by DeWalle et al. (1982). The study 

evaluated the presence of volatile organics in raw domestic 

sewage generated ina subdivision serving 91 homes located 

south of Tacoma, Pierce County, Washington. The wastewater 

was treated by a two compartment 64,908 gallon septic tank. 

° The septic tank was cleaned prior to the study by having the 

- solids removed by pumping. The organics were measured | 

" during a week long monitoring followed by six additional 

samplings. The results for all samples taken indicated that 

, dichloromethane was found in all samples, followed by 

toluene in frequency of detection. Toluene was’ the most 

prevalent among the priority pollutants, at an average 

concentration of 34.6 ppb in the raw wastewater, and 38.8



18 

ppb in the effluent. These two compounds were also found in 

the water collected from a 125-foot deep monitoring well : 

located adjacent to the drainfield. , 

Analysis of the volatile organic fraction typically 

contained 40 to 50 compounds at a concentration > 1 ppb. i. 

However, only 5 were identified as priority pollutants in -- 

the wastewater. These compounds showed essentially no 

removal during the 2-day detention in the septic tank. 

Table 5 lists the volatile organics detected in the septic 

tank influent and effluent averaged over the 7 day 24 hour 

composites. 

TABLE 5 

Volatile Organics in Septic Tank Influent and Effluent 
(averaged over 7 d 24 h composites) 

( DeWalle et al., 1980) 

Organics Concentration (ug L -1) 

Influent Effluent Scum Solids 
Accum. 

Toluene 34.6 38.8 0.7 0.02 

Dichloromethane 3.6 3.4 0.9 0.25 ~ 

Chloroform 1.7 0.76 0.1 0.06 

Tetrachloroethane 0.76 0.28 5.8 7.6 

Ethylbenzene 0.1 0.1 6.9 6. | ~ 

The priority pollutants generally showed higher levels 

during the weekend. It was concluded this trend probably 

reflected increased leisure activities and use of related 

chemicals (paint thinners, grease removers, tollet bowl 

Cleaners, etc.) during the weekend. The majority of other



19 

volatile compounds were hydrocarbons. Their removal by the 

septic tank generally decreased with increasing molecular 

" weight. | Several compounds reflected the presence of 

anaerobic degradation processes occurring in the septic 

* tank. The largest increase was noted for methanethiol, with 

- small increases noted with larger molecular weight compounds 

probably reflecting the greater difficulty for bacteria to 

generate these large compounds. Organosulfur compounds 

showed substantial increases as a result of anaerobic 

degradation processes in the septic tank. | 

Trace organics in septic tank effluent were 

investigated by Viraraghavan et al. (1986). A study was 

| undertaken to detect the presence and level of certain trace 

organics in wastewater samples collected from a septic tank 

in an individual household, froma lift station, and froma 

waste treatment lagoon near Regina, Canada. Eleven priority 

pollutants were analyzed. Six priority pollutants- 

chloroform, bromodichloromethane, toluene, benzene, 

° methylene chloride and tetrachloroethylene - were detected 

i in the samples. Benzene and bromodichloromethane were 

" dominant in the samples analyzed. Benzene concentrations in 

septic tank effluent (max. value 450 ppb), lift station . 

wastewater (max. 240 ppb), and in lagoon effluent (max. 120 

ppb) were much higher than in raw wastewater (max. 15 ppb). 

The author gave no explanation of this occurrence of 

| benzene. Bromodichloromethane concentrations in raw
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| wastewater and septic tank effluent were 0.03 ppb and 0.46 : 

ppb respectively, showing no removal through the septic 

tank. The average concentrations in lift station wastewater . 

and lagoon effluent were 0.62 ppb and 0.16 ppb respectively, 

showing approximately 74% removal. Toluene occurred at an ‘- 

average concentration of 225 ppb in the household wastewater -- 

while none was detected in the septic tank effluent , sludge 

or scum. Chloroform was present in the lagoon effluent 

sample once at a concentration of 0.03 ppb. Methylene 

chloride and tetrachloroethylene could not be quantified at 

the low concentrations present. 

Researchers concluded that trace organics in the septic 

tank effluent and lagoon effluent, at the low concentrations 

detected, may not pose any significant risk either to 

aquatic life or to public health. This conclusion 

considered the attenuation capacity of the soil and the 

dilution available. 

Several researchers have analyzed septage samples from 

septic tanks. MacKay (1979) reported a sample representing . 

domestic wastes collected from four separate residences. The ~ 

sample was taken from a cesspool waste hauler after 

collection. The sample had high levels of i1,1,1- 

trichloroethane (630 ppb) and lesser amount of chloroform 

(80 ppb). 

Ridgley (1982) investigated the sources of toxic 

pollutants to the Seattle Metro Treatment system. As part
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of the project three samples were taken from septic tank 

septage. These samples consisted of composites from 11 to 

" 16 individual septic tank cleaning trucks, primarily from 

residential sources, although other inputs such as bilge 

- water and chemical toilet pumping were present as well. 

-. Table 6 lists the organic pollutants found in concentrations 

greater than 100 ppb in septic tank septage samples. 

Table 6. 

Organic Pollutants Found in Concentrations Greater | 

than 100 Parts Per Billion in Septic Tank Septage Samples. 

(Values are Concentrations in ppb) | 
(Ridgley 1982) 

ec 
Compound Sample #1 Sample #2 Sample #3 

a 
1,3 dichlorobenzene (meta) 290 

1,2 dichlorobenzene (ortho) 5600 

1,4 dichlorobenzene (para) 400 270 800 

1,2,4,-trichlorobenzene 760 

Fluorene 120 

Phenanthrene | 580 120 

Fluoranthene 1480 130 

Pyrene 1710 110 

Di-octyl phthalate 4600 6500 130 

) Di-n-butyl phthalate 740 130 

< Butyl benzyl phthalate 740 130 

Phenol 410 340 

2 methyl phenol 210 

- 4 methyl phenol 1300 2400 

Benzene 160 

" Methylene chloride 600 520 

Toluene 600 1200 150 

ITO 

Only three compounds were found in all three samples at 

| concentrations of greater than 100 ppb.: 1,4 

| dichlorobenzene, di-octyl phthalate, and _ toluene. In
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addition to these three compounds, four other compounds were 

found in all three samples but in concentrations of less 

than 100 ppb.: tetrachloroethylene (range:<5-60) and . 

trichloroethylene (<5-50), both of which are commonly used 

solvents. 4,4-DDE (range: 1.6-19), a persistent pesticide; - 

and various PCBs (range: 3.5-54) were also detected in the - 

three samples. 

Koleaga et al. (1982) examined five septage disposal 

facilities in Connecticut. The facilities consisted of two 

| lagoons placed in series. The primary lagoon received wastes 

and allowed solids to settle and undergo further blological 

degradation. The secondary lagoon allowed the liquid portion : 

to infiltrate and percolate through the soil to the 

groundwater below. | 

Samples were taken from trucks hauling septage to five 

sites over three different periods in 1979 and 1980. 

Toluene was found in nineteen of twenty-one septage samples. 

Toluene concentrations ranged from 100 to 8500 ppb, with 

three of the samples exceeding 1000 ppb. Approximately 75 : 

percent of the septage came from residences with the ~ 

remainder being from business or commercial establishments. . 

Toluene (range: 0.01-1100 ppb), 1,1,1-trichloroethane 

(range: <0.5-480 ppb), and methylene chloride (range: 65-85 

ppb) were detected in groundwater samples taken from three 

of the sites. Other trace organic compounds detected in 

| groundwater included: 1,1,2-trichloroethane, chloroform,
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acetone, trichlorethylene, chlorobenzene, and butane. 

Tomson et al. (1983) studied groundwater pollution from 

* a total of eight septic tank systems around the country. 

| The distribution box at each site was sampled and taken as 

- input to the soil adsorption field. The primary emphasis of 

_. the work was monitoring of chromatographable trace level 

organics (C-TLOs). From preliminary studies, twenty-two C- 

TLOs were targeted for quantification. The input of 

targeted C-TLOs was predicted from the use of pesticides, 

plasticizers, organic solvents, and neutral chlorinated 

hydrocarbons. Concentrations of the 22 target compounds 

varied from a high of approximately 300 ppb in the 

| distribution boxes to a high of approximately 15 ppb in 

groundwater wells. Typical concentrations in the 

distribution boxes and groundwater samples were <1 ppb and 

<0.1 ppb respectively , indicating generally >90% removal 

of C-TLOs within a few tens of feet from the soil adsorption 

systems. In sandy soils significant C-TLOs compounds were 

. detected up to 200 ft away from the leach field. The 

- compounds at this distance were removed at greater than 90% 

° removal. It was concluded that a few tens of feet 

(approximately 50 ft) is probably not sufficient for 

significant C-TLO removal in sandy soil. However, in heavy 

clay soils C-TLOs may only travel a few feet. Several 

| classes of C-TLOs were identified which together accounted | 

for most C-TLOs which persist in groundwater. The classes
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included chlorinated hydrocarbons, plasticizers, 

antioxidants, aromatic solvents, and bicyclo compounds. 

The fate and transport of organic contaminants in the . 

subsurface environment is a relatively new area of concern. 

A variety of possibilities exist for the movement of . 

organics, including transport with the water phase (Roberts -- 

1986), transformation of halogenated aliphatic compounds 

(Vogel et al. 1987), volatilization and loss from the soil 

system, retention on the soil due to adsorption (Morrill 

1982, Curtis et al. 1986, Karickhoff et al. 1979), 

incorporation into microbial or plant biomass, and bacterial 

degradation (McCarty 1986, Macalady et al. 1986). The 

relative importance of these possibilities in a given 

gituation is dependent upon the characteristics, and the 

subsurface environmental conditions (Canter and Knox 1985). 

The physical, chemical and biological processes which affect 

priority pollutants' fate in wastewater treated by septic | 

tank soil-absorption systems has not been addressed in the 

research. Because of the vast array of chemical and - 

biological transformation pathways available it is beyond ~ 

the scope of this review to examine the potential fates of - 

all organic compounds present in wastewater. 

Summarized Findings of Prior Research 

The potential sources of toxic organic compounds 

related to domestic wastewater have been examined by several
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authors (MacKay 1979, Hathaway 1980, Ridgley 1982). Those 

studies indicated that septic tank cleaners tend to present 

* the greatest potential for groundwater pollution because of 

their direct input to the septic tank. The compounds that 

7 appeared in these products included: methylene chloride, 

1,1,1-trichloroethane, orthodichlorobenzene, and petroleum 

. distillates (Andreoli 1980, Hathaway 1980, Ridgley 1982). 

Organic solvent constituents in consumer products were also 

identified as significant sources of organic compounds in 

domestic wastewater. Solvents were found as components of 

paints, thinners, oven cleaners, dry cleaning fluids and a 

host of other cleaning products. The compounds that were 

estimated to be present in the greatest quantities included: 

toluene, benzene, chloroform, 1,2-dichlorobenzene, 1,4- 

dichlorobenzene, and trichloroethylene (Hathaway 1980). The | 

results of such studies indicated that in general, household 

products contain less toxic or hazardous substances than 

chemicals used in commercial or industrial processes. It was 

" also found that in recent years consumer products have shown 

- a tendency toward the use of smaller quantities and fewer 

- kinds of toxic chemicals. As changes occur it would be 

expected that the organic compounds present in domestic 

: wastewater will change in concentration and vary over time 

(Ridgley 1982). : 

The results of studies of on-site wastewater treatment 

| systems indicated that organic compounds are present in such
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systems. The highest concentration of chlorinated organic 

compounds was found as a result of septic tank cleaning 

compounds (Androeli 1980). The monitoring of raw wastewater . 

streams indicated the presence of a large number of organic 

compounds at concentrations from <1 ppb to 320 ppb. Toluene - 

was present in the highest concentration in raw wastewater _. 

(range: 0.7 ppb-320 ppb) (Tomson 1984, Dewalle 1982). } 

Analysis indicated that priority pollutants in raw 

wastewater showed essentially no removal during detention in 

the septic tank. The removal of hydrocarbons varied 

considerably and their removal by the septic tank generally 

decreased with increasing molecular weight. 

Although removal efficiencies in the septic tank. were 

shown to be low, analysis of septage samples have shown 

elevated concentrations of organic compounds. With some 

compounds one or two orders of magnitude were seen between 

the raw wastewater and septage concentrations (Dewalle 

1982). 
| 

The efficiency of on-site treatment systems for removal ” 

of various organic compounds varied from 74 to 100% (Tomson - 

1981). The analysis of groundwater samples below different - 

types of sites indicates that there is removal of organic | 

compounds in the subsurface environment (Andreoli 1980 , 

Kollega 1981). It was also shown that as the concentration 

of certain organics increases their removal efficiency 

decreases (Andreoli 1980). It appears that there is |
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| sufficient removal of | organic compounds in domestic 

wastewater from on-site wastewater treatment systems to 

° meet state groundwater regulations. It has not been 

demonstrated however, that small communities with commercial 

” establishments using STSAS have similar concentrations and 

“ types of organic compounds in their waste flow. If 

concentrations from commercial STSAS are significantly more 

than domestic systems the STSAS may not be adequate to meet 

state groundwater regulations.
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| EXPERIMENTAL METHODS 

Experimental Design 

Given the on-going concern over the potential of ‘ 

groundwater pollution from priority pollutants in septic 

tank soil absorption systems, a field study was developed to *- 

assess the presence of VOCs in small community STSAS. six _. 

small community systems were selected as part of an 

experimental design aimed at investigating the presence of 

vocs in septic tank effluent, septage, and groundwater at 

each site. The small community sites were of particular 

interest because of the input of wastewater flow from 

commercial establishments (i.e. grocery stores, taverns, 

restaurants, etc.). | 

The present investigation was designed around five 

general ideas. The first assumption was that priority 

pollutants and more specifically, voCs were present in 

household products used by residences at each community. 

Because it was not feasible to survey individual residence 

about their patterns of use with respect to types and ” 

quantities of household products, it was assumed that - 

household products were used and VOCs were present in such - 

products. 

The second assumption was that household products 

containing vOCs were disposed through some household waste 

event to the community wastewater flow. It was assumed 

therefore that voCs would be present in the raw wastewater
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. flow. | | 

The third assumption was that voOCs were not effectively 

. removed in the septic tank or tanks of the small community 

sites. If the VOCs where not removed then they should be 

-* present in septic tank effluent. 

The fourth assumption was that a grab sample from the 

dosing chamber was representative of the wastewater flow. | 

It was assumed that the effects of mixing and detention in 

the septic tank and dosing chamber would provide a grab 

sample of effluent which was representative of a composite 

from the wastewater flow. 

The fifth assumption was that if vOCs were detected in 

the septic tank effluent, these VOCs could contribute to 

groundwater contamination via the subsurface disposal of 

| wastewater. : | 

The first phase of the project involved the sampling of 

six STSAS over a five month period. Septic tank effluent 

was collected at each site three times during this phase. 

- Each septic tank effluent was analyzed for 45 ‘vocs and 

- several standard parameters (BOD, TOC, TSS, TV55, etc.). 

. The results of phase one indicated that VOCs were in fact 

| present in septic tank effluent. 

In the second phase of the project, monitoring of 

| septic tank effluent was continued over a seven month 

period. The original six sites were sampled four times 

during this period. In this phase of the experiment
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installation and monitoring of groundwater wells at four of 

the small community sites was also undertaken. Four 

groundwater wells were installed at three of the sites, and : 

at the fourth, three wells were installed to monitor 

groundwater contamination adjacent to the soil absorption * 

| beds. The samples were analyzed for 45 vOCs and several . 

other standard groundwater parameters. Three septage samples / 

from two of the small community sites using a central septic 

| tank were also collected during this phase of the project. 

The septage samples were analyzed for 45 voCs and several 

other standard parameters. 

The following is a summary of samples taken during the 

investigation: 

Site STE Groundwater Groundwater Septage 
Samples Wells Installed | Samples _ Samples 

Kingston 7 3 12 3 
Town of Scott 7 4 16 0 
Maplewood 7 4 16 | 0 
Wyeville 7 4 16 3 
Westboro 7 0 0 0 
Don's Mobile 7 0 0 0 

System Descriptions 

Site #1 Village of Kingston, Green Lake County, Wisconsin : 

The need for centralized wastewater facilities in the . 

village of Kingston arose out of public health concerns over . 

failing private septic systems. In 1979 a wastewater 

| facilities plan was developed outlining alternative 

collection and treatment technologies. In 1980, plans and : 

specifications for the selected option of a community septic
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tank soil absorption field were submitted to and approved by 

the Wisconsin Department of Industry, Labor and Human 

" Relations. The system went into service during December of 

1981 and first exhibited permanent ponding in the soil 

, / absorption beds during the summer of 1983. The village is 

. currently deciding on wastewater alternatives to replace the 

failed system. . 

The design service population was approximately 400 

persons at 70 gpd for a design flow of 32,800 gpd. The 

design flow includes an assumed inflow of clearwater of 4800 

gpd. The actual population during the study was 346 

persons. Table 7 gives a breakdown of the users of the 

| system. 

| Table 7. 

Wastewater Sources Village of Kingston 

___TYPE OF USER OOF NT 

Single Family Homes 152 

Automotive Garage 1 

; Bank 1 

Tavern 1 

~ Church 3 

Grocery Store 1 

Feed Mill 1 

: Restaurant 2 

. Woodworking shop 1 

_ Metal Fabricator 
Total 164 

° The village was served by approximately 11,390 ft. of 8 

in. diameter gravity sewers, 2 submersible pump stations 

with approximately 1,016 ft. of 4 inch force main, plus 10 

. gr inder pump installations with a totoal of about 1,755 ft. 

of 2-1/2 in. force main. The collection system fed a



32 

central three compartment 47,175 gal. septic tank. It was 

sized to provide 24 hours of hydraulic detention time and 1 

year sludge accumulation. Effluent from the septic tank 

collected in a 8200 gal. pump chamber (dosing chamber ) . 

equipped with two 750 gpm submersible centrifugal pumps. . 

The pumps were float actuated and employed digital time Hr 

recorders from which the volume of STE pumped _ to the 

absorption beds could be back calculated. 

Effluent was pumped from the pumping chamber through 

4000 ft. of 8 in. force main to the absorption beds. iIn- 

situ soils at the depth of construction were loamy sand to 

sandy loam. Deeper underlying soils were predominantly fine 

to medium sands. 

The distribution network was comprised of an 8 in. 

header running down both sides of each bed connecting to 

1-1/2 in. laterals located 5 £t. on centers running the 

width of each bed. The network was installed in 15 in. 

thick washed gravel beds overlain by protective filter - 

fabric. The required infiltrative area for the design flow 

rate of 32,800 gpd. was 36,000 square feet. Fifty percent - 

excess infiltrative area was provided by designing 3 beds at 

18,000 square feet each (180 £t. x 100 £t.)(see Figure 1). . 

The system was operated such that two beds received 

alternating doses of effluent for a three month period while 

the third was being rested. In this manner no single bed 

was in service more than 6 months.
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SITE MAP OF SOIL ABSORPTION BEDS 

AT THE VILLAGE OF KINGSTON, WISCONSIN
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| Site #@ 2 Town of Scott Sanitary District, Sheboygan 

County, Wisconsin 

The Town of Scott Sanitary District serves the . 

unincorporated Village of Batavia. The need for centralized 

wastewater facilities in the Village of Batavia arose out of - 

public health concerns over falling private septic systems. > 

A sanitary survey in Batavia indicated that individual 

private sewage systems in Batavia were restricted by 

unsatisfactory types of soils, small lot sizes, high 

groundwater and shallow bedrock. In 1984, plans and 

specifications for the selected option of a community septic 

tank soil absorption field were submitted to and approved by 

the Wisconsin Department of Industry, Labor, and Human 

: Relations. The system went into service during September 

of 1985. 

The design service population was approximately 215 

persons at 120 gpcd, with an estimated 3700 gpd commercial 

flow. The design flow rate for the system was 29,500 gpd. 

The actual population during this study was approximately . 

} 170 persons. Table 8 details a breakdown of the users of ~ 

the system. °



35 

Table 8. 
Wastewater Sources Town of Scott 

Sanitary District 

7 TYPE OF USER OF UNS 

Single Family Homes 55 

. Duplexes 10 

- Elementary School 1 

Hardware Store 1 

. Restaurant 1 

- Bar and Restaurant 1 

Church 1 

Legion Hall 1 

| Fire Station oo. 
Total 72 

. The population equivalent of the inventoried units was 

240 persons at 120 gpcd. The village was served by 

approximately 5,977 ft. of six in. gravity sewers and two 

septic tank effluent pump stations. During construction of 

| the system all individual septic tanks were inspected and 

either replaced or rehabilitated. Each residence was served 

by a individual septic tank during the study. Two existing 

septic tanks located below grade were served by septic tank 

effluent pumps to discharge their effluent to the gravity 

7 sewer. The septic tank effluent collection system 

discharged to a central lift station. 

: The effluent was collected at a central lift station 

with a capacity of 140 gallons. The lift station was 

- equipped with two submersible, non-clog sewage pumps, each 

rated at 125 gallons per minute. The pumps were float 

| actuated and employed time recorders from which the volume 

| of STE pumped to the absorption fields could be calculated. 

The lift station pumps discharged through two 10 ft.
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| sections of 4 in. force main to a metering manhole. 

| The metering manhole discharged into approximately 

° 4,333 feet of 6 in. force main. The force main terminated . 

in a dosing chamber with a capacity of 5984 gallons. The 

septic tank effluent was automatically siphoned from the io 

dosing chamber to two of three soil absorption fields. 7 

Fach soil absorption field was approximately 19,000 

square feet in area. In-situ soils at the depth of 

construction were sand, medium dense, fine to medium 

grained, with trace to little silt. Deeper underlying 

soils were predominantly sand, medium dense to dense, fine 

to coarse grained, with a trace of silt. Cobbles were 

present in small lenses at varied depths below the site. 

The distribution network was comprised of an 8 in. 

manifold running down the center of each of the beds and i- 

1/2 in. laterals at 8 ft. on centers running the width of 

each bed. The laterals were perforated and were installed 

in 10 in. thick washed gravel beds overlain by protective 

filter fabric. The infiltrative area used for the average / 

design flow rate of 29,500 gpd. was 57,344 square feet. ~ 

There are three beds in the drainfield, two beds at 100 ft. , 

x 192 £t. and the third at 128 f£t. x 148 £t.(see Figure 2). 

The system was designed to operate such that two beds 

received alternating doses of effluent for a_ three month 

period while the third was rested. The system was initially 

operated with only one bed in service due to operator error.
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Site # 3 Maplewood Sanitary District, Maplewood, Door 

County , Wisconsin 

The Maplewood Sanitary District serves the ” 

unincorporated Village of Maplewood. The need for 

centralized wastewater facilities in the Village of - 

Maplewood arose out of public concerns over failing private .> 

septic systems. In 1980, plans and specifications for the 

sanitary sewer, force mains, lift stations and soil 

absorption beds were submitted and approved by the Wisconsin 

Department of Industry, Labor and Human Relations. The 

system went into service in 1981. 

The design service population was approximately 310 

persons at 65 gpcd for a design flow rate of 20,150 gpd. 

The actual population during the study was approximately 130 | 

persons. Table 9 details a break down of the users of the 

system. 

Table 9. 
Wastewater Sources Village of Maplewood 

Sanitary District 

____ TYPE OF USERS CSC‘ CO SUNT 

Single Family Homes 44 ~ 

Multiple Family Dwellings 2 

Service Station 2 : 

Plumbing Supply 1 

Auto Parts Supply 1 

Welding Shop 1 - 

Bar and Restaurant 1 

Tavern 1 

Church 1 

Parsonage 1 

Post Office and Implement Shop 1 

Community Hal] oo 
Total 60



39 

The population equivalent of the inventoried units was 

193 persons at a 65 gpcd. | 

” The village was served by approximately 5,975 £t. of 

six in. gravity sewers, 1,875 £t. of 2 in. force main, and 

- 900 ft. of 2-1/2 in. force main. During construction of 

“. | the system all individual septic tanks were inspected and 

either replaced or rehabilitated. Each residence was served 

| by an individual septic tank during the study. The septic 

tank effluent was pumped to one of three lift stations. 

Bf£Eluent from the two outer lift stations was pumped to 

the. central lift station. The central lift station was 

equipped with two submersible, non-clog sewage pumps, each 

rated at 80 gpm. The pumps were float actuated and employed 

time recorders from which the volume of STE pumped to the 

absorption fields could be calculated. | 

The central lift station discharged through 800 ft. of 

4 in. force main. The force main terminated ina 2000 gal. 

septic tank, from the septic tank, effluent flowed through 6 

/ ft. of 4 in. main to the 12,930 gallon dosing chamber. 

> The septic tank effluent was automatically siphoned from the 

. dosing chamber to two of the three soil absorption beds. 

Each soil absorption field was approximately 12,600 

square feet in area. In-situ soils at the depth of 

construction were sandy loam. Deeper underlying soils were 

predominantly loamy sand and_ sand. Stratified layers of 

, silts, sands and clays were seen approximately 18 ft. below
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the depth of the beds. 

The distribution network was comprised of a 10 in. main _ | 

supply to a 6 in. distribution header running down the . 

center of each bed. The distribution header connected to 2- 

1/2 in. laterals at 5 ft. on center running the width of - 

each bed. The laterals were perforated and installed in 15 _- 

in. washed gravel beds overlain by protective filter fabric. . 

The infiltrative area used for the design flow of 20,150 

g.p.d. was 37,400 square feet. There were three beds in the 

drainfield, two beds at 180 ft. x 70 ft. and a third bed at 

138 £t. by 100 ft. with an 800 square foot triangular area 

not used (see Figure 3). The system was designed to operate 

such that two beds received alternating doses of effluent 

for a three month period of time while the third was rested.
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Site #4 Wyeville, Monroe County, Wisconsin 

The need for centralized wastewater facilities in . 

the Village of Wyeville arose out of public concerns over 

failing private septic systems. A sanitary survey in 

: Wyeville indicated 57% of private sewage systems were 

failing and that these systems were discharging effluent to -- 

groundwater. In 1984, plans and specifications for the 

proposed low pressure sewer, community septic tank and 

mound soil absorption system were submitted and approved by 

the Wisconsin Department of Industry, Labor and Human 

Relations. The system went into service during September 

1985. 

The design service population was approximately 293 

persons at 60 gpcd for a design flow rate of 17,600 g.p.d.. 

The actual population was approximately 163 at the time of 

the study. Table 10 details a break down of the users of 

the system. 

| Table 10. 
Wastewater Sources ~ 

Village of Wyeville, Wisconsin 

TYPE OF USER # OF UNITS ‘ 

Single Family Homes 58 : 

Elementary School 1 

Tavern 2 

Retail Store 2 ° 

Motel 1 

Village Hall 1 

Gas station and Garage 1 | 

Village Garage 1 

Post Office 
| Total 68 

The population equivalent of the inventoried units was
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293 persons at 60.0 gpcd. 

The village was served by approximately 9,900 ft. of 1- 

" 1/4 in., 1,700 £t. of 1-1/2 in., 2,200 ft. of 2 in., 1,200 

_ : ft. of 2-1/2 in., 4,600 ft. of 3 in., and 2300 ft. of 4 

~ in. pressure sewers, 27 manholes and 7 air release manholes. 

+ During construction all individual septic tanks were 

replaced by grinder pump units. A total of 69 simplex and 3 

duplex grinder pump systems were installed. Each simplex 

and duplex pump had a tank capacity of 60 gallons and 120 

gallons respectively. Each pump was equipped with a, alarm 

| light, buzzer and level detecting device £OLr controlling 

| pump operations. The pumps discharged wastewater to the low 

/ pressure sewers. The low pressure sewers discharged toa 3 

chamber 25,200 gallon community septic tank. 

The septic tank effluent discharged to a 4,100 gallon 

pumping chamber. The pump chamber was equipped with 3 

submersible, non-clog sewage pumps, each rated at 475 gpm. | 

The pumps were float actuated and employed time recorders | 

from which the volume of STE pumped to the mounds could be 

: calculated. 

: The pump chamber discharged effluent through an 8 in. 

; manifold to each mound. In-situ soils at the depth of 

construction were medium dense, fine sand with occasional 

seams of silt and/or clay. The mounds were constructed 

above grade with 12 inches of medium dense, course sand 

overlain by 10 inches of washed gravel.
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| The distribution network was comprised of an 8 in. 

manifold reducing to a 6 in., 14 £t long manifold, reducing 

toa 4 in., 12 £t long manifold. The two manifolds ran the " 

width of the mounds located 50 ft. from either end of the 

mounds. The distribution header connects to six 5 ft high, - 

2 in. risers located 7 ft. on centers. The risers connect > -- 

to a 2 in. tee with 50 ft. laterals extending from each side | 

of the tee. The laterals were perforated and installed in 

10 inch washed gravel beds overlain by protective filter 

fabric. The infiltrative area used for the design flow of 

17,600 gpd. was 40,000 square feet. Three beds were 

provided with the following dimensions: mound 1 (229 £t. x 

S54 £t.), mound 2 (229 £t. x 59 £t.), mound 3 (231 ft. x 61 

ft.) (see Figure 4). The system was designed to operate 

guch that two beds received alternating doses of effluent 

for a three month period of time while the third mound was 

rested.
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Site # 5 Westboro, Taylor County, Wisconsin 

The need for centralized wastewater facilities in the . 

community of Westboro arose out of public concerns over 

failing septic systems. In 1976, plans and specifications = 

for the construction of a small diameter sewage collection _- 

system with lift stations, and a sewage treatment system 

consisting of individual septic tanks and a community drain 

field were submitted and approved by the wisconsin 

Department of Industry, Labor and Human Relations. The 

system went into service in 1977. 

The design service population was approximately 300 

persons at 100 gpcd for a design flow rate of 30,000 gpd. 

The service population during the study was approximately 

205 persons. Table 11 details a break down of the users of 

the systems. 

Table il. 
Wastewater Sources Community of Westboro 

Wisconsin 

____ TYPE OF USER OF UTS . 

Single Family Homes 68 - 

Service Station. 2 ° 

Machine Shop 1 - 

Tavern 2 
Grocery Store 1 

Church 3 - 

Post Office 1 

School 1 

Town Hall and Fire station oF 
Total 80 

The population equivalent of the inventoried units was 

205 persons at 100 gpcd.
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The community was served by approximately 5839 ft. of 4 

in. gravity sewer, 949 ft. of 8 in. gravity sanitary sewer 

, | main, 3130 £t. of 3 in. force main, 730 ft. of 2 in. force 

main, and 1650 ft. of 1-1/2 in. force main. During 

~ construction of the system all individual septic tanks were 

| inspected and either replaced or rehabilitated. Each 

. residence was served by an individual septic tank during the 

study. The septic tank effluent was pumped to one of two 

| ligt stations, effluent from the outer lift station was 

pumped to the central lift station. 

 . The central lift station was equipped with two 

submersible, non-clog sewage pumps, each rated at 60 gpm. 

| The pumps were float actuated and employed time recorders 

from which the volume of STE pumped to the absorption fields 

could be calculated. 

The central lift station discharged through 1150 ft. of 

3 in. force main to a 9540 gal. siphon chamber. The 

| wastewater in the siphon chamber flowed through three 12 in. 

" siphon lines each 1482 ft. in length to three soil 

’ absorption beds. 

- Fach soil absorption field was approximately 13,000 

. square feet in area. In-situ soils at the depth of 

construction were predominantly very fine sand and silts 

interbedded with layers of coarser sands and gravels in the 

northern one-half of the site. The soils of the southern 

half of the site were predominantly more sandy and with less
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interbedded discontinuous lenses of very fine sands and 

silts. 

The distribution network was comprised of a 12 in. . 

siphon pipe; flow to each absorption fteld was split at a 

“T" section into two 8 in. header pipes. As each header - 

pipe traveled the length of the field it reduced to 6 inches . 

half way down its length and to 4 inches at 3/4 of its . 

length. The distribution headers connected to 3 in. 

laterals located 5.25 £t on center and extended to the side 

and center of the bed. The laterals were perforated and 

installed in 18 in. of stone and covered with filter fabric, 

then backfilled with natural soil materials from the site. 

The infiltrative area used for the design flow of 30,000 

gpd. was 39,000 square feet. Three beds each 130 ft. x 100 

ft were provided in the drain field. Fifty percent excess 

area was provided with 3 beds (see Figure 5). The system 

was designed to operated such that two beds received 

alternating doses of effluent for a three month period while | 

the third was being rested. In this manner no single bed . 

was in service more than 6 months. ~
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Site # 6 Don's Mobile Manor, Dane County, Wisconsin 

The need for replacement of centralized wastewater 

facilities at Don's Mobile Manor arose out of concern over 

failure of an existing system. In 1983 plans and ~ 

specifications for the lift station and soil absorption bed 

were submitted to the Wisconsin Department of Industry, . 

Labor and Human Relations. The system went into service in 

during 1984. 

The system was designed to serve 10 mobile home units 

| at a design flow rate of 2000 gpd. Approximately 400 ft of 

3 in. gravity sewer served the ten trailers. The wastewater 

discharged to a 3750 gallon septic’ tank. The STE was 

discharged to a 4787 gallon dosing chamber. The lift 

station was equipped with one submersible, non-clog sewage 

pump. The lift station discharged through 384 of 3 in. 

force main to the soil absorption bed. 

The soil absorption bed was approximately 2940 square 

feet in area. In-situ soils at the depth of construction | 

were predominantly silty. Stratified layers of sand and 

gravel were seen in four soil borings on site. : 

The distribution network was comprised of a 3 in. 

manifold connected to 1-1/4 in. laterals located 6 ft. on - 

center. The laterals were perforated and installed in 10 

inches of gravel overlain by protective filter fabric. The 

bed provided was 98 ft x 30 ft. (see Figure 6).
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Field and Analytical Methods 

Septic tank effluent was collected from the dosing 

chamber, pumping chamber, or siphon chamber at each of the - 

six sites. The specific point of sampling at each site, 

except for Kingston, is indicated on Figures 2-6 as follows: - 

site Sampling Point - 

Kingston (KS) Pumping Chamber . 
Town of Scott (TS) Dosing Tank 
Maplewood (MW) Dosing Chamber 
Wyeville (WV) Dosing Chamber 
Westboro (WB) Siphon Chamber 
Don's Mobile Manor (DONS) Dosing Chamber 

The composition of STE was determined from grab samples 

collected between March 1986 and March 1987. Samples for 

voc analysis were collected using a specially constructed 

apparatus consisting of a 300 mL wide-mouth teflon container 

mounted on a portable aluminum frame. The sample jar was 

capped with a teflon cap liner which could be remotely 

opened and closed by pulling or releasing a wire attached to 

. it. The sample jar was submerged so that the lid was 

approximately 2 ft. below the liquid level and then the lid . 

was raised anda 300 mL. sample was collected. The 1id was * 

closed prior to removing the jar from the liquid. Sampling ” 

in this manner excluded any scum or floating debris from the 

sample collected (see Figure 7). . 

After the samples were collected the sample Jar was 

removed from the sampling device and a_ teflon lid was | 

screwed onto the sample Jar. The 1id was fitted with two
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teflon straight bulk head fittings. One of the fittings 

FIGURE 7. 

SEPTIC TANK EFFLUENT SAMPLING APPARATUS 

. (Adapted from Anderson et al. 1984) 
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terminated at the surface of the sample collection jar and 

was connected to a cylinder containing purified nitrogen. 

. The other bulk head fitting extended to the bottom of the 

sample collection jar and was connected to a 2 ft. length of 

1/4 in. teflon tubing. The cylinder was used to place a low 

: positive pressure inside the sample jar to force sample from 

the bottom of the jar through 1/4 in. tubing to the 

collection vials (see Figure 8).
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| FIGURE 8. 
TEFLON SAMPLING JAR 

FOR SAMPLING SEPTIC TANK EFFLUENT 

Purified rT Wastewater 

Nitrogen Cylinder Sample 

at low pressure out to 40 mL 

| Vial . 

A slight pressure was used to produce laminar flow in 

the sample discharge tube. The sample was collected ina 40 

mL VOC sampling vial. The vial was filled to the top and 

allowed to overflow for four seconds and then sealed with a 

screw-on teflon lined cap. Four vials were filled for each 

sample and a trip blank was carried with every two samples. - 

The sampling apparatus could also be fitted with a 4- . 

liter, wide-mouth polyethylene bottle. The contents of the 

, 4-liter sample bottle were divided into two one liter 

samples for subsequent physical and chemical analyses. The : 

remaining sample volume was used for on-site determination 

of pH, temperature, and electrical conductivity. 

The apparatus was used in the same manner to collect
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samples of septage from the community septic tanks at 

Kingston and Wyeville. Septage samples were collected and 

: divided the same as STE samples. 

The sampling apparatus was thoroughly Cleaned with 

- deionized water after each sampling. At sites where both 

- | STE and septage were sampled, STE was sampled first and the 

. appartus cleaned before sampling septage. 

Groundwater Monitoring | 

Groundwater monitoring wells were installed at the 

following four sites; Village of Kingston, Town of Scott, 

| Village of wyeville, and the Village of Maplewood. 

The groundwater monitoring wells were installed using a 

wisconsin Geological and Natural History Survey truck- | 

mounted rotary drill head anda 6 in. continuous-flight, 

hollow stem auger. Inspection of soil cuttings during the 

drilling operations at each site confirmed previous subsoil 

classification below the absorption systems. The wells were 

/ constructed of 2 in., Schedule 40, threaded flush joint, Pvc 

° pipe. Each well was screened with 5 f£t., of 2 in., slotted, 

" 0.010 in., Schedule 40 PVC well screen. The screened portion 

; of each well was back filled with sand cuttings and capped 

with a bentonite seal. The borehole was then filled to grade 

| and a protective steel casing was installed and secured with 

| a concrete plug. Well construction details are given in 

| Appendix A. |
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Figure 9 indicates the location of groundwater 

monitoring wells and Figure 10 depicts the vertical 

elevation of wells at the Village of Kingston. Figure 11 . 

shows the general groundwater flow pattern on October 16, | 

1984 which was to the northeast of the site (Swed 1985). ~ 

Figure 12 indicates’ the location of groundwater _- 

monitoring wells and Figure 13 depicts the vertical 

elevation of wells at the Town of Scott. Figure 14 shows | 

the general groundwater flow pattern on February 3, 1987 

which indicates mounding at the site with flow mostly to the 

| east (WDNR 1987). 

Figure 15 indicates’ the location: of groundwater 

monitoring wells and Figure 16 depicts vertical elevation of 

wells at the Village of Maplewood. The author was unable to 

determine the general groundwater flow because of the 

limited number of data points at this site. 

Figure 17 indicates the location of groundwater 

monitoring wells and Figure 18 indicates the vertical 

| elevation of wells at the Village of Wyeville. Figure 19 ° 

shows the general groundwater flow pattern on November 11, - 

1987 with flow to the north of the site (WDNR 1987). . 

Sampling of groundwater wells was accomplished by use 

of a 5 £t., 1-3/4 in., stainless steel bailer. The bailer 

was attached to 15 ft. of 5/64 in. teflon coated stainless 

steel wire. Attached to the wire was 25 ft. of 3/16 in. | 

| polypropylene cord. This was done so that the sampling
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FIGURE 9 
GROUNDWATER MONITORING WELL LOCATIONS 

, AT THE VILLAGE OF KINGSTON
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FIGURE 11. 
WATERTABLE CONTOUR ON OCTOBER 16,1984 

: AT THE VILLAGE OF KINGSTON 
(SWED 1985) : 
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FIGURE 12. 
GROUNDWATER MONITORING WELL LOCATIONS 

@ Mw4 AT THE TOWN OF SCOTT 
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FIGURE 13. 

VERTICAL PLACEMENT OF MONITORING WELLS 
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FIGURE 15. N 
=o GROUNDWATER MONITORING WELL LOCATIONS 
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FIGURE 16. 
VERTICAL PLACEMENT OF MONITORING WELLS 

0.77 - AT THE VILLAGE OF MAPLEWOOD 
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FIGURE 17. 
GROUNDWATER MONITORING WELL LOCATIONS 

AT THE VILLAGE OF WYEVILLE 
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FIGURE 18. 

VERTICAL PLACEMENT OF MONITORING WELLS 

AT THE VILLAGE OF WYEVILLE 
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FIGURE 19. 
GROUNDWATER CONTOUR ON NOVEMBER 4, 1987 

AT THE VILLAGE OF WYEVILLE 
(WDNR 1987) 
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apparatus contacting groundwater was either stainless steel 

or teflon. A large plastic cloth was placed on the ground 

around the base of a well when sampling to prevent the 

bailer line from touching the ground. The bailer was . 

lowered slowly into contact with the water surface in each 

well. Six volumes of standing water were removed from each © . 

well and discarded before sample collection. This was done | 

_ to assure that collected sample was representative of actual : 

groundwater and not stagnant water in the wells. 

Two samples were collected in 1-L acid-washed plastic 

bottles and transported on ice to the U.W. Department of 

Civil and Environmental Engineering Laboratory. One sample 

was preserved with appropriate acid to pH less than 2.0 and 

the other sample was not preserved, both samples were stored 

at 4 degrees Celsius pending analysis. 

A teflon pbailer bottom-emptying device was used to 

collect VOC samples. The sample was collected on a fresh 

pailer full of water and emptied into 40 ml vials until . 

slightly overflowing and a positive meniscus was formed. 

The samples were capped immediately and checked to make sure : 

no air bubbles were present in the vial. The samples were . 

transported on ice to the Wisconsin State Laboratory of . 

Hygiene. Samples were stored at 4 degrees Celsius pending 

analysis. | 

The bailer, cord and emptying device were throughly 

rinsed with deionized water after sampling each well. |
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| The test methods and instrumentation used to analyze 

STE, groundwater and septage samples are listed in Table 12. 

” The BODS test was conducted on STE and septage samples 

only. 

Table i2. 

- Analytical Methods 

| Parameter ____Instranent seth 

pl (field) © Colle Parmer Bigi-sense Direct Reading (useea 1979) 
pa meter. 

(lab) Corning pul Meter Direct Reading (USEPA 1979) 

. Model 10 

Conductivity | Lab Line Model °H° Direct Reading (USEPA 1979) - 

OC, POC Dohreana PPA Method 415.2 (USEPA 1979) 

Model DC-80 BPA Method 415.1 (USEPA 1979) 

| pon5 YS! Oxygea Meter BPA Method 405.1 (USEPA 1979) 

Model 54h 

Solids (standard apparates) BPA Method 160.2-4 (UsEPA 1979) 

H3-3 technicon Auto-Analyzer fA Method 350.1 (USEPA 1979) | 

03-1 fechaicon Auto-Analyzer EPA Nethed 353.2 (USEPA 1979) 

502-4 fechaicon Aete-Analyzer EPA Method 353.2 (USEPA 1979) 

< Chloride fechnicen Auto-Asalyzer USGS Method (USGS 1979) 
1-2167-78 | 

’ voc GC/HS (Mead space) Screenlag (Federal Register) 

, voc Gas Chronatography BPA Hethod (Federal Register) 

(see App. 0 for 601 & 602 

: detection limits)
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RESULTS 

System Results 

Site #1 Kingston, Green Lake County, Wisconsin - 

The first area of interest was the quality and volume of 

STE applied to the absorption fields. Characteristics of ‘ 

Kingston STE are given in Table 13. The values reported are _. 

mean concentrations for seven sampling periods. The STE 

samples were collected at the system pump chamber. The data 

from sampling are listed in Appendix B.1. 

Table 13. 

| STE Composition at the 

Village of Kingston, Wisconsin 

_____ Parameter Concentration (mg/h) 
BODS 194. 
TOC 157.59 

TS 1087. 

TSs 49. 

NH4-N 67.3 

NO3-N < 0.05 

NO2-N < 0.05 

cl | 228.1 

The measured concentrations were generally higher than those 

reported by other investigators (see Table 14.). 

The average volume of STE pumped to the absorption ° 

fields was 14,204 gallons per day over the period of the . 

study. The average daily flow for each month during the - 

study is represented in Figure 20. 

Table 15 indicates which beds where being dosed over 

time. In general, the beds were alternately loaded for 3 

month periods. Depending on the rotation a single bed was . 

loaded for either 3 or 6 months.
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. Table 14 

Comparison of Septic Tank Effluent Composition Ag 
Determined by Various Investigators*. 

(Siegrist et al., 1983) 

Multiple Homes | Individual Homes 

Westboro, Bend, Glide, Manila, College Wiscon- Pennsy!- 

Parameter Units WI OR OR CA Sta. , 1X sin vania Oregon 
nt 

BODs mg/L 168 157 118 189 - 132 - 217 

coo mg/l 338 276 228 284 266 445 483 - 

TS mg/L 663 - 376 355 - 895 - - 

TSS mg/L 85 36 " §2 75 - 87 108 146 

TKN mgN/L 57 4) 50 - 29.5 81.5 74.4 57.1 

HH mgN/L 44 oe 32 - 24.7 53.5 - 40.6 

) N03 mgN/L = «6.4 - 0.5 - 0.2 0.95 <0.33 0.42 
TP mgP/L 8.1 - - - 8.2 21.8 18.2— - 

pil - 6.9-7.4 6.4-7.2 6.4-7.2 6.5-7.8 7.36 7.3 - - 

CL- mg/L 62 - - - 1.83 164 230 - 

EC umhos /cn 1073 - - - 3204 $09.8 - - 

Grease ma/L 65 16 22 - - - - 

F. Coli- 
forms Log#/L 7.3 - - - 6.04 6.45 - 6.4) 

F. Strep- . 
tococci Log#/L 5.7 - - - - 5.40 - - 

Flow Lpcd 136 151-227 182 151-216 166 - - 

eee 
IE 

* Descriptions 

Westboro, WI - Small diameter gravity sewer collected STE from a small community. 

Bend, OR - Pressure sewer collected STE from 11 single family homes (Bowne, 1982). 

Glide, OR - Pressure sever collected STE from a smal] community (Bowne, 1982) 

Manila, CA - Pressure sewer collected STE from 330 connection (Bowne, 1982). | 

College Sta., 
Texas - Ste from one septic tank serving 9 homes (Brown, et al., 1977) 

Wisconsin - 33 single family homes in Wisconsin (Harkin, et al., 1979) 

Pennsylvania - 10 single family homes in Pennsylvania (Cole and Sharpe, 1981) 

Oregon - 8 single family homes in Oregon (Ronayne, et al., 1982) 

. wd 

| 
r
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Table 15. - 
Bed leading at Kingston, Wiscansin 

March 1986 through March 1987 

Narch 1986 - March 1987 

Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar 

: Bed 

1 x x x x x x x x x x 

2 x ox xX x x xX 

3 Lyx x x x xk x 

x - indicates that bed was in service 

Figure 20. 
r6 Average Dally Flow at Kingston, Wi. 
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The volatile organic compounds detected in STE samples 

at Kingston, Wisconsin are presented in Table 16. 

Table 16. 

Concentration of Volatile Organic Compounds Detected 

“. in STE at the Village of Kingston, Wisconsin 

(Concentrations = ppb) 

~ Date of Sample Collection 

. 3/26/06 5/3/86 = 7/2/86 = 0/28/86) = 0/29/87) = //07 = 3/16/87 

Paraneter 

. p-dichlorobenzene 2.8 2.2 2.8 ¢ 2.0 : 4.4 

Telvene 12.¢ . 09.0 200.6 : 35.6 19.0 78.0 

1,1,1-trichlereethane 1.2 1.9 - : -. 1.2. - 

Chlorofora 1.9 2.1 - : - - : 

Tyleaes - - 3.7 - - - - 

Beazene - - “1.4 : - : : 

Conc. = ppb., * = detected but not quantified, - = below detection linit 

The concentrations of volatile organic compounds 

detected in septage at Kingston are presented in Table 17. 

The samples were collected from the central septic tank at 

Kingston. 

Table 17. | 

| Concentration of Volatile Organic Compounds | 

in Septage at the Village of Kingston, Wisconsin 

. October 1986 - March 1987 

~ 10/19/86 1/14/87 3/16/87 

Parameter 

: P-dichlorobenzene - = 4.4 

. Toluene 80.0 360.0 150.0 

Conc. =ppb, - = below detection limit 

. The results of groundwater monitoring for conventional 

. parameters are presented in Appendix C.1. The results 

indicated that wells KSMW2 and KSMW3 were located in the 

| discharge plume from the system. The results of groundwater 

monitoring at Kingston indicated that volatile organic
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compounds were not present in detectable concentrations in 

the three wells sampled. The wells were sampled four times. ; 

A total of 12 groundwater samples were collected at 

Kingston. _7 

Site #2 Town of Scott Sanitary District, Sheboygan County, " 

Wisconsin 

Characteristics of the STE at the Town of Scott are . 

given in Table i18. The values reported are mean 

concentrations for seven sampling periods. The STE samples 

were collected at the systems, dosing chamber. The data 

from sampling are listed in Appendix B.2. 

Table 18. 

STE Composition at the Town of Scott, Wisconsin 

_____ Parameter Concentration (mg/h) 
BODS5 . 92. 

| TOC 97. 

TS 870. 

TSS 47. 

NO3-N < 0.05 

NO2-N < 0.05 > 

Cl 194.2 

The measured composition was lower in BODS and higher in . 

NH4-N than that reported by other investigators (see Table : 

14. ) e 

The average volume of STE pumped to the absorption 

fields was 14,195 gallons per day over the period of the | 

: study. The average daily flow for each month during the 

study is represented in Figure 21. | 

Table 19 indicates which beds where being dosed over
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time. Due. to operator error Beds 1, 2 and 3 were dosed 

; independently during start up of the soil absorption system. | 

Normal opezation of the system began during January 1987. In 

. general, the beds were alternately loaded for 3 month 

. periods. 

: Table 19. 
Bed loading at Town of Scott, Wisconsin 

March 1986 through March 1987 

March 1986 - March 1987 

Nar Apr May Jen Jel aug Sept Oct Mov Bec Jaa Peb Mar a 

Bed 

| l x | 

2 zr x z x & x zr 2 xX 

3 xx rr 8 8 

x - indicates that bed vas in service | 

Figure 21. 
20 Average Dally Flow At Town of Scott, Wi 
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The volatile organic compounds detected in STE samples 

at Town of Scott Sanitary District, Wisconsin are presented - 

in Table 20. 

Table 20. " 
Concentration of Volatile Organic Compounds Detected 

| in STE at the Town of Scott, Wisconsin _. 

Bate of Sample Collection 

3/24/06 5/16/06 6/30/06 = 0/19/86 = 1078/87 = A/S = 3/20/87 
Paraneter . | 

p-dichlorobenzene - - - 2.5 26.0 4.4 2.6 

Toluene - : 2.6 51.0 10.0 76.0 6.2 | 

fetrachleroethlyene 2.0 - - - - - 

Conc. = ppb., * = detected bet not quantified, - = below detection limit 

The results and discussion of groundwater monitoring 

for conventional parameters are presented in Appendix C.2. 

The results indicated that monitoring wells TSMW 1, TSMW2, 

and TSMW3 were screened in the discharge plume from the 

| system. The results of volatile organic compounds detected 

in groundwater at Town of Scott are presented in Table 21. 

The results are based on 16 groundwater samples. Refer to - 

Figure 12 for the location of monitoring wells. 

Table 21. - 
Concentration of Volatile Organic Compounds . 

in Groundwater at Town of Scott, Wisconsin 

October 1986 - March 1987 . 

8/19/86 10/4/86 10/4/86 3/20/87 

Well No. TSMW1 TSMW1 TSMW2 TSMW2 

Parameter | 
1,1,1-Trichloroethane 1.9 2.8 2.20 1.7 . 

TSHW - denotes Town of scott Noaltoriag vell, Coaceatration in ppb.
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Site #3 Maplewood Sanitary District, Door County, Wisconsin 

: Characteristics of Maplewood STE are given in Table 22. 

The values reported are mean concentrations for seven 

" sampling periods. The STE samples were collected at the 

system sump chambers. The data from sampling are listed in 

| Appendix B.3 

. Table 22. 

| STE Composition at the 
Village of Maplewood, Wisconsin 

____ Parameter Concentration (mg/h) 
BODS 71. 

TOC 84.16 

TS 803. 

TSS 27. 

NH4-N 29.3 

NO2-N < 0.05 

cl 176.3 

The measured composition was lower in BODS and TSS than that 

reported by other investigators (see Table 14.). 

The average volume of STE pumped to the absorption 

fields was 18,017 gallons per day over the period of the 

study. The average daily flow for each month during the | 

: study is represented in Figure 22. 

, Table 23 indicates which beds where being dosed over 

time. In general, the beds were alternately loaded for 3 

month periods. Depending on the rotation a single bed was 

| loaded for either 3 or 6 months. Due to operator error beds 

2 and 3 were loaded over the design period of 6 months
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Table 23. . 

Bed loading at Village of Maplewood, Wisconsin 

March 1986 through March 15387 

March 1986 - March 1987 

Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar 

Bed 

1 x x x x x Xo Xa 

2 kek ke ks x x 

3 x Xx x x x Xx x 

x - indicates that bed was in service 

Figure 22. 
0 Average Dally Flow at Maplewood, WI. 
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The volatile organic compounds detected in STE samples 

at the Village of Maplewood, Wisconsin are presented in 

: Table 24. 

Table 24. | 

T: Concentration of Volatile Organic Compounds Detected 

| in STE at the Village of Maplewood, Wisconsin 

. (Concentrations = ppb) | 

| Date of Sample Collection 
3/24/86 5/16/06 = 6/30/86 = 8/18/06 = 10/4/87) = 1/6/87 = 3/20/87 

Paraneter 

p-dichlorobenzene - 2.5 3.2 - - - 4.4 

Toluene : 14.0 26.0 t 3.3 16.6 : 

1,1,1-frichloroethane - - - - - - - 

Chiorofors : 2.2 - - : - ° 

Iylenes - - 2.0 - - - - 

| Benzene - 2 e 1 § ol ° - - - 

Ethyl benzene : - 1.8 - - | - - 

Conc. = ppb., * = detected but not quantified, - = below detection limit 

The results and discussion of groundwater monitoring 

for conventional parameters are presented in Appendix C.3. 

The results indicated that monitoring wells MWMW2, MWMW3 and 

MWMW4 were screened in the discharge plume from the system. 

.. The four wells were sampled four times. A total of 16 

groundwater samples were collected over the study. The 

: results of groundwater monitoring at Maplewood indicated 

that volatile organic compounds were not present in 

. detectable concentrations.
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Site #4 Wyeville, Monroe County, Wisconsin 

Characteristics of Wyeville STE are given in Table 25. 

The values reported are mean concentrations for seven “ 

sampling periods. The STE samples were collected at the | 

system sump chambers. The data from sampling are listed in . 

Appendix B.4. 

Table 25. 
STE Composition at the 

. Willage of Wyeville, Wisconsin 

BODS5 165. 

TOC 135.3 

TS 589. 

TSS 713. 

NH4-N 56.0 

NO3-N < 0.05 

NO2-N < 0.05 

Cl 116.0 

The measured composition was similar to that reported by 

other investigators (see Table 14.). 

The average volume of STE pumped to the absorption 

fields was 7,681 gallons per day over the period of the i, 

study. The average daily flow for each month during the 

study is represented in Figure 23. ; 

Table 26 indicates which beds were being dosed over 

time. In general, the beds were alternately loaded for 3 | 

month periods. Depending on the rotation a single bed was 

loaded for either 3 or 6 months.
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oe Table 26. 

. Bed loading at Wyeville, Wisconsin 

March 1986 through March 1987 

. March 1986 - March 1987 

Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar 

Bed 
. 

1 Xue Xis ee Xe x x x 

2 x x , x x Xx x Xs 

3 x Suey x x x x xX xX Xx 

x - indicates that bed was in service 

Figure 23. 
12 Average Dally Flow at Wyevilie, Wi. 
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The volatile organic compounds detected in STE samples 

at Wyeville, Wisconsin are presented in Table 27. 

Table 27. | 
Concentration of Volatile Organic Compounds Detected 

in STE at the Village of Wyeville, Wisconsin 
(Concentrations = ppb) a 

Date of Sample Collection 

, 3/25/06 5/15/06 6/29/86 0/23/86 = 10/20/07) = 1/3/87) = 3/17/87 - 

Parameter 
, ; 

p-dichlerobenzene 39.0 10.0 26.0 12.0 19.0 19.6 22.6 

foleene 2.4 14.6 12.6 40.0 28.0 23.6 24.0 . 

Chlorofora - 2.5 - - - 2.4 1.6 

Iylenes 6.9 9.7 6.8 2.6 15.6 - 4.9 

Ethyl beazene ° 2.4 1.3 - 3.4 4.4 - 

Conc. = ppb., * = detected bet not quantified, - = belew detection Linit 

The concentration of volatile organic compounds 

detected in septage at Wyeville are presented in Table 28. 

The samples were collected from the central septic tank. 

Table 28. 

Concentration of Volatile Organic Compounds 

in Septage at the Village of Wyeville, Wisconsin 

October 1986 - March 1987 | 

| 10/11/86 1/13/87 3/16/87 

Parameter 

P-Dichlorobenzene 37.0 25.0 44.0 ; 

Toluene 640.0 450.0 980.0 - 

Tetrachloroethylene - 1.4 - 

| Chloroform - 1.3 - . 

. Ethylbenzene - 1.4 - . 

Xylenes - - 4.0 . 

Conc. = ppb., - = below detection limit 

The results and discussion of groundwater monitoring 

for conventional parameters are presented in Appendix C.4. 

The results indicated that monitoring wells WVMW 2, WVMW3, . 

and WVMW4 were all screened in the discharge plume from the
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system. The wells. were sampled four times during the course 

of the study. A total of 16 groundwater samples were 

- collected. The results of volatile organic compounds 

detected in groundwater monitoring at the Village of 

~- Wyeville are presented in Table 29. Refer to Figure 17 for 

the location of monitoring wells. 

Table 29. 

| Concentration of Volatile Organic Compounds 

in Groundwater at village of wWyeville, Wisconsin 

October 1986 - March 1987 
8/23/86 10/11/86 

Well No. WVMW2 WVMW2 

Parameter 
Chloroform 1.4 - 

| p-Dichlorobenzene - 2.6 

WHE - denotes Village of Wyeville Monitoring well, Concentration ia ppb.
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| Site #5 Westboro, Taylor County, Wisconsin 

Characteristics of Westboro STE are given in Table 30. 

The values reported are mean concentrations for seven | 

sampling periods. The STE samples were collected at the 

system dosing chamber. The data from sampling are listed in 

Appendix B.5. 

Table 30. 
STE Composition at 
Westboro, Wisconsin | 

BODS 137. 

TOC | 118.72 

TS 599. 

TsSs 61. 

NH4-N 77.4 

NO3-N < 0.05 

Cl 717.4 

The measured composition was similar to that reported by. 

other investigators (see Table 14.). 

The average volume of STE pumped to the absorption 

fields was not tabulated during the study. Previous research *- 

between June 1981 and October 1982 indicated average daily 

discharge of 8,500 gal/d (Siegrist 1984). The loading of : 

| beds was not monitored during the study. 

The volatile organic compounds detected in STE | - 

samples at Westboro, Wisconsin are presented in Table 31. .
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Table 31. 
Concentration of Volatile Organic Compounds Detected 

in STB at Westboro, Wisconsin 
; (Concentrations = ppb) 

Date ef Sample Collection 

. 3/25/06 5/15/86 6/29/86 = 0/23/86 = 0/22/87) = 1/3/87 )=— 3/17/87 
Paraneter 

_ p-dichlorobeazene t 3.2 - 4.9 0.4 13.0 

: Toluene & t 26.0 19.6 19.8 14.0 30.0. 
| Chlorofera : 8 - - - - - 

Iylenes & $ 2.6 - 2.7 2.6 : 

. Benzene $ & 5.1 : 4.6 4.§ - 

Ethylbeazene : & 1.8 - - - : 

1,2-Dichlozoethane - a - ° 3.6 - - 

Carbon Disalfide - & ° - : - - 

Conc. = ppb., * = detected but net quantified, - = below detection Linit 

Groundwater wells were not installed at Westboro, WI.
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Site #6 Don's Mobile Manor Trailer Park, Dane County, 

Wisconsin 

Characteristics of Don's STE are given in Table 32. 

The values reported are mean concentrations for seven 

sampling periods. The STE samples were collected at the .- 

| system sump chambers. The data from sampling are listed in 

Appendix B.6 . 

Table 32. | , 

STE Composition at the 
Dons Mobile Manor, Wisconsin 

____ Parameter Concentration (mg/h) 
BODS 104. 
TOC 86.54 

TS 480. 

TSS 33. 

NH4-N 32.9 

NO3-N | < 0.05 

NO2-N < 0.05 

cl : 29.0 

The measured composition was similar to that reported by 

other investigators (see Table 14.). 

The average volume of STE pumped to the absorption *. 

fields was not tabulated during the study. The STE was 

loaded to the single bed during the study. : 

The volatile organic compounds detected in STE 

samples at Don's Mobile Manor, Wisconsin are presented in - 

Table 33. 
.
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Table 33. 
Concentration of Volatile Organic Compounds Detected 

. in STE at the Don's Mobile Manor, Wisconsin 
(Concentrations = ppb) 

Date of Sample Collection , 
7 3/27/06 = S/14/86 = 1/3/06 = 8/24/86 = 0/22/87 = 1 /14/87)=— 3/17/87 

| Paraneter 

. p-dichlorobenzene 2.2 - - - - - : 
foleene 13.6 24.6 110.0 120.6 166.0 140.0 17.0 
tetrachleroethylene - 1.2 - - - - - 
Chleroforn 2.5 ° - - - - : 

Conc. = ppb., * = detected bat not quantified, - = below detection limit | 

Groundwater monitoring wells were not installed at 

Don's Mobile manor. 

Summary of Results 

The overall occurrences of VOCs in STE from the six 

sites examined is presented in Table 34. The table presents 

2 the percent of samples in which a given VOC was detected 

during this 12 month study. The total column represents the 

- average results from the 42 STE samples collected at the six 

sites. 

- The maximum concentrations of vOC's detected at each 

site are presented in table 35.
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Table 34. 

Percent of the Samples in which vocs Were detected in SsTE 

Samples at Six Small Community Sites in Wisconsin 

WwW ny WB Ks T3 poss —s«éTotal =- 

az] az? a=] az] az? az 

P-Dichlorebeazene 1008 28.68) = 1.48 85.78 S784. SR 59.58 - 

Toluene CT ee es OC | 

1,1,1-frichloreethane ’ ‘ me oat = 

fetrachloroethylene ’ q 0 4.30 #1430 «163 OT _- 

Tylenes 85.7 0 $7.1 14.3 ¢ é 26.2 

Ethylbeazene $7.1 ( 28.6 0 Q 0 14.3 

1,2-Dichloroethane 6 Me 6 ‘ ¢ ‘a 

Chlerofora 28.6 14.3 14.3 28.6 é ( 14.3 

Benzene a ee ee) ee | @ 143 

Carbon Diselfide ( 0 14.3 0 é 0 2.4 

W=Wyeville, M¥-Naplevood, WB=Vestboro, £3=Kiagstoa, Dens= Don's Mobile Manor 

Table 35. 

Maximum STE Concentrations of vocs for Seven Sample Periods 

WW uv | Ks ts pows 

P-Dichlorobeazene 39.0 2.6 13.0 2.6 20.0 2.2 

Toluene 40.0 38.6 30.0 200.6 = 76.8 160. . 

1,1,1-Trichloroethane - - 19.6 - - 

fetrachloroethylene : - : 1.2 2.6 1.2 . ~ 

Tylenes 15.0 - 28.0 3.7 - 

Ethyl benezene 4.4 - 1.6 : - ° ° 

1,2-Dichloroetbane - - 3.6 ° - - 

Chlorofora 2.8 2.2 D 2.1 - 2.5 . 

Beazene - 2.1 5.1 1.4 - - | 

Carbea Diselfide : - D _° - - 

| We=tyeville, M¥-Haplevoed, WB=Bestboro, [S=Eingston, Deas= Don's Mobile Manor . 

Conc. = ppb, D-detected but not quantified, - belov detection Limit
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The overall occurrence of volatile organic compounds in 

septage from Kingston and Wyeville is presented in Table 36. 

The central septic tank at each of these sites was sampled 

three times. The total column represents the average 

*. results from the 6 septage samples collected. 

The maximum concentration of VOC's detected at each site 

- are presented in Table 37. 

Table 36 
Percentage of VOCs in Septage Samples 

. at two Small Community Sites in Wisconsin 

wss sss Total 
az} az} a=6 

P-bichlorobeazene Lees 33.38 66.7 | 

Toleene 100 100 100 

Tetrachloreethylene 33.3 Q 16.7 

Iylenes 33.3 Q 16.7 

Bthylbenezene 33.3 é 16.7 

Chlorofora 33.3 Q 16.17 

Table 37. 
Maximum Septage Concentrations 
of vocs for Three Sample Periods 

wss SSS 

, P-Dichlorobeazene 44 4.4 

° Toluene 366 160.0 

fetrachloreethylene 1.4 - 

. Tyleness 4.0 : 

. Bthylbenezene 1.4 - 

. Chlorofora 1.3 - 
: (Conc = ppb, - = belew detection linit)
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The overall occurrence of volatile organic compounds in 

groundwater from Kingston, Town of Scott, Maplewood and 

Wyeville is presented in Table 38. The maximum concentration 

of vocs detected in groundwater is. presented in Table 39. 

Table 38 .? 
Percentage of vOCs in Groundwater Samples 

at Four Small Community Sites in Wisconsin 

Ww av KS 5 Total . 

a:16 00s as6—saa=l2s ashe 0 

1,1,1-Trichloreethane ¢ 0 ¢ 25 6.7 | 

Chlorofora 6.25 q 6 é 1.67 

P-dichlorobenzene 6.25 ¢ , 0 1.67 | 

Table 39 
Maximum Concentration of VOCs in 

Groundwater Samples from Four Small Community 
Systems in Wisconsin 

WV MW KS TS 

n=16 n=16 n=12 n=16 

1,1,1-Trichloroethane - - - 2.8 

Chloroform 1.4 - - - > 

P-dichlorobenzene 2.6 - - - 

Conc. = ppb, - = below detection limit
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- DISCUSSION 

The frequency of occurrence of 45 screened VOCs present 

; in STE from six small community soil absorption systems is 

presented in Table 34. Ten VOCS. were detected in STE samples 

‘- at some point during the investigation. Bight of the ten 

. vocs detected are considered priority pollutants. Two of the | 

- compounds, p-dichlorobenzene and toluene, were detected in at 

least 50 percent of STE samples during the investigation. 

| Xylene was detected in 26.2 percent of the STE samples. 

Toluene occurred at an average maximum concentration of 90.7 | 

ug/L in the STE samples. P-dichlorobenzene occurred at an 

average maximum concentration of 13.3 ug/L. xXylenes occurred 

at an average maximum concentration of 7.8 ug/L. 

Two sites, Kingston and Westboro, indicated the greatest 

number of VOCs detected in STE samples. Kingston contained 

seven VOCs and Westboro contained eight voCs in STE samples. 

The two sites had the largest service populations and the 

largest design flow rates. Kingston's design flow rate was 

: 32,800 gpd and Westboro's design flow rate was 30,000 gpd. 

. The increased number of vocs detected at both sites may be a 

: result of the larger commercial wastewater inputs from these 

larger communities as compared to residential wastewater 

° input. Kingston was’ the largest community studied and had 

the most commercial businesses of the six sites. The VOCs 

present in Kingston STE may result from the commercial inputs 

| to the system which include two restaurants, a metal
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| : fabricator, a woodworking shop and an automotive garage. 

These businesses would have the potential for input of VOCs: 

cleaning solvents and disinfectants at the restaurants, 

varnishes and paint products from the woodworking shop, and 

oil and hydrocarbons from the automotive garage. 7 

The potential input of VOCs from commercial units in 

Westboro was less diverse than that in Kingston. The most + 

notable businesses in Westboro were two service stations and 

a tavern. The input of Vvocs could be from hydrocarbons at 

the service station and cleaning solvents at the tavern. 

These businesses, however, were not notably different from 

those found in some of the smaller communities. It was found 

during the study that many of the private groundwater wells 

in the community had been contaminated by a leaking 

underground storage tank. The residents were still using 

their water supplies for all household activities except for 

drinking water. It was not possible to test the individual 

residental water supply wells during the study. However, 

analyses which had been conducted on certain individual wells > 

by the Wisconsin Department of Natural Resources, showed that 

xylene, benzene, ethyl benzene, toluene and 1,2- ; 

dichloroethane were detected in the water supplies of several 

residences at Westboro. The presence of VOCs in residental ° 

water supplies could result in the presence of these . 

compounds in the STE at Westboro. 

The results of STE analysis at the four smaller |
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communities (Wyeville, Maplewood, Town of Scott and Don's 

Mobile Manor) indicated that fewer VOCs were present as 

compared to the larger sites. Wyeville had five VOCs present 

while Maplewood and Don's Mobile Manor each had four VOCs 

~. present. The Town of scott had three vocs present in STE 

samples. The three community sites each serviced 

. , approximately the same population with the Town of Scott 

serving 170 residences, Maplewood serving 130 residences and 

. Wyeville 163 residences. The commercial inputs from these 

communities was similar. Don's serviced approximately 10 

residences and had no commercial inputs. It -is interesting 

that the vocs detected in STE of the three small community 

systems were similar to that of the mobile home park which 

serviced only residential users. The predominant VOCs present 

in these residential wastwaters are toluene and p- 

dichlorobenzene. 

The results of the analyses of STEs are similar to those 

reported by Dewalle (1980) (Table 5) with toluene occurring 

c at the highest concentration. Toluene was found to be a 

major common component of solvents used in paint products 

; (Ridgley 1982). . It was also found in other household 

products including contact cements, detergents, paint brush 

- cleaners, degreasers and dandruff shampoo (Hathaway 1980). 

. P-dichlorobenzene is a common component of toilet bowl 

cleaners and deodorizers (Ridgley 1982). It was also found 

| in other household products including household cleaners,
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bathroom deodorants, toilet bowl cleaner, spray household 

deodorants, diaper cleaner, fabric dyes and rug cleaners 

(Hathaway 1980). Xylene was found to be a component of 

solvents used in paint products with 26% of xylene produced 

being backblended into gasoline and 9% being used as solvent 7 

(Ridgley 1982). , 

Certain voc's such as 1,1,1-trichloroethane, . 

tetrachloroethylene, ethylbenzene, 1,2-dichloroethane, 

chloroform, and benzene were . detected in low concentrations . 

during periods of normal system discharge rates. These 

compounds are _ found in household _ products. 1,1,1- 

trichloroethane was found in drain and pipe cleaners, 

degreasers deoderizers, and oven cleaners (Hathaway 1980). 

It is also used in spray paint coating and paint remover 

(Ridgley 1982). Tetrachloroethylene was found in degreasers, 

wax removers and rug cleaners (Hathaway 1980). It is also 

used in spray paint coating and paint strippers (Ridgley 

1982). Ethylbenzene was found not to be used in household 

products. 1,2-dichloroethane was found to be used in ” 

gasoline to remove lead oxides (Ridgley 1982). Chlorform was 

not found in any household products. Benzene was a : 

component of detergents, oven cleaners, tar removers, 

solvents and thinners (Hathaway 1980). It is also used as a - 

constituent of gasoline (Ridgley 1982). The presence of 

these chemicals in low concentrations in STE may indicate 

that products containing these compounds are used less |
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frequently in the home. 

| It is important to examine the system flows of Maplewood 

and the Town of Scott when considering the concentration of 

vocs in STE samples. It should be noted that both sites 

‘. experienced high flow rates in March of 1986. This flow was 

assumed to result from excessive clearwater inflow to the 

. systems. The clearwater was probably the result of the 

spring snow melt during March of 1986. The average daily 

: flow for March 1986 at Maplewood was 599 g.p.c.d.. At Town 

of Scott the average daily flu. was 79 g.p.c.d. during March 

1986. These high discharge rates likely resulted ina | 

dilution of the measured voOcs to below analytical detection 

limits in STE. The analytical results in March 1986 

indicated that no vocs were present above detection limits in 

STE at Maplewood (Table 24). High flow rates were also seen 

in October of 1986 and March of 1987 at Maplewood (Figure 

22). The analytical results in both months indicated the 

presence of only one VOC at low concentrations (Table 24). At 

: the Town of Scott during March 1986 only tetrachloroethylene 

was detected at 2.0 ug/l in STE. 

“ The frequency of occurrence of 45 screened VOCs present 

in septage from two small community central septic tanks is 

- presented in Table 36. Six VOCs were detected in septage 

| samples at some point during the investigation . Five of the 

vocs detected were considered priority pollutants. Two of 

| the compounds, p-dichlorobenzene and toluene, were detected
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in at least 50 percent of septage samples. Toluene occurred 

at an average maximum concentration of . 260 ug/L in septage 

samples and p-dichlorobenzene occurred at an average maximum _ 

concentration of 24.2 ug/L. The results of this abbreviated 

septage sampling program (Tables 16 and 28) indicate that a 

_ concentrations of VOCs were similar to those detected in STE . 

samples with the exception of toluene which showed an order : 

of magnitude increase of concentration in septage over that 

found in STE. These results indicate limited removal of VOCs | 

in the septic tank. Dewalle (1980) found similar results in 

removal of vocs in a septic tank (Table 5). The presence of 

high concentrations of VOCs in septage samples (Table 6) was 

seen by Ridgley (1982). Toluene was found in concentrations 

similar to those of this study. : 

Other vocs including tetrachloroethylene, xylenes, 

ethylbenzene and chlorform were present in septage samples 

but theiz frequency of detection was low. These compounds 

were all found in STE and were detected at concentrations 

similar to those seen in STE samples. The presence of these “ 

chemicals in low concentration in septage may indicate that , 

products containing these compounds are used in lower 

concentrations or are used less frequently in the home. 

The results indicate that VOC's are present in the septage : 

from small community systems. It is assumed that the VOCs 

present in the septage samples entered the wastewater stream 

aS a component of household products as those described in
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the discussion of STE. Concentration of VOCs in septage with 

the exception of toluene did not exceed Preventive Action 

- Limits set for groundwater quality standards by the WDNR. In 

areas were septage is land disposed, only toluene has the 

‘- potential to exceed groundwater quality standards. 

The results of monitoring for 45 volatile organic 

- compounds in groundwater from four small community systems 

indicated the presence of 3 vocs (Table 38 and Table 39). 

| Groundwater samples from two sites, Kingston and Maplewood, . 

indicated that no vOCs were present during the period of 

sampling. Both systems were older systems, the Kingston 

system was 5 years old and the Maplewood system was 8 1/2 

years old. The older systems may have a greater treatment 

capacity for VOCs as the result of a more mature biological 

systems below the absorption beds. It is also interesting to 

note that both the systems are underlain by loamy sand at 

Kingston and sandy. loam at Maplewood. This indicates a 

higher organic fraction which may produce increased 

2 absorption of voCs in the soil treatment zone. 

The results of groundwater monitoring at the Town of 

' Scott ( Table 21) indicated the presence of one VOC. The 

compound 1,1,1-trichloroethane was detected twice in 

. monitoring well 1 and in monitoring well . 2. The 

concentrations detected were below the Preventive Action 

Limits set by the WDNR (Table 38). 1,1,1-trichloroethane was. 

not detected in STE samples during the investigation. It 1s
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suspected that the compound may be a result of solvent cement 

used during the construction of the systen. 

Table 40. 

Public Health Groundwater Quality standards 

(wisconsin Department of Natural Resources 1985) 

« yw 

Public Health Groundwater Quality Standavds 

Preventtve - 

Enforcement Standard Action Limit . 

(mtcrograms per liter - (micrograms per liter - 

Substance except as noted) except as noted) 

(1) Aldicarb 10 2 

(2) Arsenic 50 5 

(3) Bacteria, Total Coliform Less than one in 100 ml! for membrane filter 

method or not present in any 10 ml portion by . 

fermantation tube method for both preventive 
action limit and enforcement standard 

(4) Barium 1 milligram/liter (mg/l) 2 mg/l 

(5) Benzene 67 .067 

(7) Cadmium 10 1 

(8) Carbofuren 50 10 

(9) Chromium 50 § 

(10) Cyanide 460 92 

(11) 1,2-Dibromoethane .010 .001 

(12) 1,2-Dibromo-3-chloropropane (DBCP) .05 005 

(13) p-Dichlorobenzene 750 150 

(14) 1,2-Dichloroethane 5 05 

(15) 1,1-Dichloroethylene 2A .024 

(16) 2,4-Dichlorophenoxyacetic Acid 100 20 

(17) Dinoseb 13 2.6 

(18) Endrin 2 02 

(19) Fluoride 2.2 mg/l .44 mg/l 

(20) Lead 50 5 

(21) Lindane .02 .002 

(22) Mercury 2 2 

(23) Methoxychlor 100 20 

(24) Methylene Chloride 150 15 

(25) Nitrate + Nitrite (as N) 10 mg/l 2 mg/l 

(27) Selenium 10 1 

(28) Silver 50 10 

(29) Simazine 2.15 mg/l} .43 mg/l 

(30) Tetrachloroethylene 1 1 | 

(31) Toluene 343 68.6 

(32) Toxaphene .0007 .00007 

(33) 1,1,1-Trichloroethane 200 40 

(34) 1,1,2-Trichloroethane 6 06 

(35) Trichloroethylene 1.8 18 ° 

(36) 2,4,5-Trichlorophenoxypropionic Acid 10 2 

(38) Vinyl Chloride 015 0015 

(39) Xylene 620 124 ~ 

History: Cr. Register, September, 1985, No. 357, eff. 10-1-85. 

NR 140.12 Public welfare related groundwater standards. The ground- 

water quality standards for substances of public welfare concern are ° 

listed in Table 2. 

Note: For each substance of public welfare concern, the preventive action limit is 50% of the 

established enforcement standard. 

Register, October, 1985, No. 358



99 

The results of groundwater monitoring at Wyeville 

indicated the presence of two voCs (Table 29). The compounds 

_ were chloroform and p-dichlorobenzene. Chloroform was 

detected in WVMW2 (Figure 17) at a concentration of 1.4 ug/l. 

7 P-dichlorobenzene was detected in WVMW2 at a concentration of 

2.6 ug/l. Both of these compounds were detected in the STE 

. samples at Wyeville (Table 27). The average concetration of 

p-dichlorobenzene during the study was 22 ug/L (Table 22). 

| Chloroform was detected in three STE samples at an overall 

average concentration of 1.0 ug/l in STE samples. Based on 

this abbreviated sampling program there is some indication 

that there is minimal removal of chloroform in the soil zone 

at Wyeville. Concentrations seen in groundwater are similar 

to those found in STE samples. | 

P-dichlorobenzene and 1,1,1-trichloroethane are listed 

as substances of public health concern by the Wisconsin 

Department of Natural Resources (Table 38). Chloroform has 

no public health groundwater quality standards set by the 

* WDNR. The preventive action limit set by the WDNR for p- 

. Gichlorobezene is 150 ug/l. The concentrations at Wyeville 

: are significantly below this concentration. The preventive 

action limit set by the WDNR for 1,1,1-trichlrorethane is 40 

” ug/l. The concentrations at the Town of Scott are 

. significantly below this concentration. Based on this study 

vocs do not appear to exceed groundwater quality standards 

| , set by the WDNR for discharges from the communites using ©
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| septic tank soil absorption systems. 

Both the Wyeville and Town of Scott systems are 

underlain by predominantly sandy soils. This would indicate ; 

that soils low in organic matter content are not as efficient 

in the removal of v0OC's as higher organic content soils (as “T 

seen at Kingston and Maplewood). Both the Wyeville and Town 

of Scott systems were relatively new systems with both going : 

into service during September of 1985. This could result in 

limited development of the biological system in the soil | 

treatment zone. This result may indicate that VOCs were not 

effectively removed in-systems that had recently been placed 

into service.
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SUMMARY AND CONCLUSIONS 

This study evaluated the presence of 45 screened VOCs in 

STE, septage, and groundwater at communities using septic 

~. tank soil absorption systems. Six communities serving 

populations ranging from 10 to 346 persons and ranging in age 

- from 1 to 9 years were studied over a one year period. The 

results of this study indicate that: 

1. Ten voCcS occurred in STF from small community soil 

absorption systems, with toluene and p-dichlorobenzene 

being found in the greatest frequency. 

2. The concentration of VOCs in STE were below preventive 

action limits set by the WDNR, with one exception, 

toluene, which was detected at higher concentrations in 

some samples. 

” 3. The larger communities studied appeared to have more 

vocs present in STE, possibly the result of larger 

commercial wastewater inputs as compared to domestic. 

° 4. Septage samples generally showed no significant increase 

in concentrations of VOCs over STE, the exception being 

toluene, which was found at approximately an order of 

magnitude greater concentration in septage .
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3. VOCs were detected in groundwater below sites underlain . 

| by sandy soils and from sites that were relatively young 

in age (Approximately 1 year old). 

. 6. vocs that were detected in groundwater were found below 

preventive action limits set by the WDNR.
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. RECOMMENDATIONS - 

1. Evaluate the presence of priority pollutants other than 

: vOCs in wastewater from small communities using septic 

tank soil absorption systems. 

2. Conduct column studies in a controlled laboratory to 

assess the migration of vocs in soil. | 

3. Conduct amore intensive study of one of the larger 

community sites to assess the chemical composition and 

flow of commercial industrial wastewater.
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GROUNDWATER MONITIORING CONSTRUCTION LOGS
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(CPELLETS)GRANULAR/ POWDER 
: 

A) METHOD 

I{ ort. 
__ — PUHPING, SURGING, COMPRESSED AIR 

SILICA SAND | | ome 
) rr. 

ne “| (NOTE ADDITIONAL COMMENTS BELOW) 

FILTER PACK By (EA 
MATERIAL ry fe rt. 3B) TIME SPENT FOR DEVELOPMENT? 

6 S Hee C) APPROXIMATE WATER VOLUME: REMOVED 

= —_—_ pees 
——— 

Ms Ses EE: ADDED 

32 pape 
_ 

Be veut norton eee D) WATER CLARITY BEFORE DEVELOPMENT? 

ELEV. 34 \F PES 12.63 rt. 
rit rt. CLEAR TURBID,SPPAQUE 

SEAL MATERIAL ee ~ 
ae rt Z) WATER CLARITY AFTER DEVELOPMENT? 

SEE 
—_—*" 

sKenrree. Pees CLEAKCELIGHTLY TURBID TURBID, OPAQUE 

MATERIAL ae 
pete ¥) ODOR? YES ORS, 
wedtae rt. 

——— — 3) WATER LEVEL SUMMARY 

A) DEPTH PROM TOP OF CASING APTER DEVELOPMENT? . 

__ FT. on bry , 
3) OTHER MEASUREMENTS (T.0.C.): - 

DATE/TIME rt.” 

DATE/TIME rT. 

DATE/TIME ITs 

ADDITIONAL COMMENTS: SM OS ow 
a 

a 

nn



in
 

PRUIJELT BARNEY ™. ~ ~~ oo —— 

WELL RO. S OO LA) = 

DATE INSTALLED c f L LY c oh 

A-3 

Tei 7p one ort 
{7-0/6:) = 4 A) TYPE OF PIPE: 

GROUND SURF. 

ELEV. iI & Z ____DEPTH_FROM . Cove> STAINLESS, TEFLON, OTHER 

; SERS GROUND SURFACE 
rt. PIPE SCHEDULE 

mite . IPE JOINTS 
CPELLETSYCRANULAR/ POWDER 

B) Tree OF PIP ‘ 
Q_ rt. 

. ———_ 
COUPLINGS, (W/TAPE?), OTHER 

. BACKFILL MATERIAL C) WAS SOLVENT USED? YES ce) 

Seed Cuttin? 
D) TYPE OF WELL SCREEN: 

-. o 
ree 

: = 
Cre, SFAINLESS, TEFLON, OTHER 

Hay a 2 
2 34r. S| sacersut nernop DoneiHOLE £) WELL SCREEN sLoT 51zt _. ( YY} 

| prpe TRENIE/AUGER TREMIE me Im, y) PIPE DIAL ID IN, OD IN. 

| © Envir FECES 
z= 

G) INSTALLED PROTECTOR PIPE u/LOcK? YES OR NO 

g 13.4. PROTECTOR PIPE DIA. t™. 

7 | senrontre , 2) WELL DEVELOPMENT 

CFELLETSY CRANULAR/ POWDER & A) METHOD 

| rt. 
Sr 

Canny, PUMPING, SURGING, COMPRESSED AIR 

SILICA SAND | | OTHER 
Ile FT. 

a CUMra (NOTE ADDITIONAL COMMENTS BELOW) 

FILTER PACK fy 
iz 

MATERIAL Bae rT. 3) TINE SPENT FOR DEVELOPMENT? < 

= 
of 4 

& Ba €) APPROXIMATE WATER VOLUME: REMOVED ( 

) S Pts 
_ LM Be aE: ADDED 

38 ek a 
Be] veut sorron 3 fee 35 D) WATER CLARITY BEFORE DEVELOPMENT? 

ELEY. 783. febe 35. Gumy 
hea: CLEAR D, OPAQUE 
era 'T A ° 

—$—$—$_—$—$———$_$$_$_$_$_$ $$ 
a —— . 

‘a 

SEAL MATERIAL * 
a rt: Z) WATER CLARITY AFTER DEVELOPHENT? 

—————————— 
se 

SAGE Peet cuzan, Getcuruy oR, TURBID, OPAQUE 

MATERIAL geen} 
pee 7) opon? ves onQO>) : 

SESE TT. 

. Se —_— 3) WATER LEVEL SUMMARY 

A) DEPTH PROM TOP OF CASING AFTER DEVELOPMENT? 

‘ 
FT. OR DRY 

B) OTHER MEASUREMENTS (T.0.C.)1 

DATE/TIME rt. 

DATE/TIME Ft. 

DATE/TIHE rt. 

, ADDITIONAL COMMENTS: K S/ 7 ) AJ -3



i ( ( aA-4 

OBSERVATION WELL INSTALLATION DATA 

° ww 

90? 4°o' PROJECT: Town of Scott Monitoring Well 
. e ‘SR PAs town of Scott ! g Wells 

. oO . . 

a ” JOB NO.8757__ WELL NO.MW-1_ DATE 7-24-85 . 

Qo) - ~ : ays ® ‘ GROUND EL. 909.27 TOP OF PIPE EL. 913.06 
‘ = 213.08 

. TOP OF PROTECTIVE CASING ELEV. 913.22 “2 

VAs 
6.) xv = 

@ Be TYPE OF WELL CASING: 15.79' of 2” Sch 40 = 

i) Ve threaded flush joint PVC pipe / 

Y oP 2 LENGTH AND TYPE OF WELL SCREEN: _5'-2" 

by Rd Sch 40 #10 slot thd. flush joint PVC . 

me KY . = 

y k 3. TYPE AND THICKNESS OF FILTER MATERIAL: 

. % KY 11' of silica sand (17-6) 

Dd Kk) 
a! M4 ks & TYPE OF BACKFILL MATERIAL: Silica sand 

; M G) . a eine 

a SSS 
bY Md st .-5 DISTANCE FROM GROUND SURFACE TO TOP OF 

4 Kl f WELL:_3.79' 

, 1 eI NS 6’ 
© 4 (4) 1 6” DISTANCE FROM GROUND SURFACE TO BOTTOM 

ry 4 OF WELL: 17' to Elevation 892.27 

. ‘ q ‘ wr 
K KS ‘7 THICKNESS OF CONCRETE PLUG:__3.05' 

Dd 
C4 ‘ _ .\§ ‘THICKNESS OF BENTONITE SEAL:_6.0' from 

Sis ~ Elevation 903.27 to 909.27 "0 
ry) Xx] ‘ 

MS KA - 9 DISTANCE FILTER PACK EXTENDS ABOVE TOP 

7 = ‘ *_ OF WELL SCREEN: 6.0' : 

@ Ban ‘10 PROTECTIVE DEVICES: _7'x 6” 

AS Tee En : 

aoe \ 11 DRILLING METHOD USED: 7-5/8" 0.D. hollow : 

. @) The ® stem augers 

ETE ~ 12 DRILLING MUD USED:_None : 

ge? ee 13 TOTAL DEPTH TO BORING: _19.0'to El.890.27 
7%? ae mn : 

yd 4 i 14 DEPTH TO GROUNDWATER: Elev.894.3, 7-24-85 

ot 15 DEPTH TO TOP OF ROCK: _Not obtained 

MILLER CONSULTING ENGINEERS 

. SHEBOYGAN, WISCONSIN



a 

. 
( 

( 5 

OBSERVATION WELL INSTALLATION DATA 

t 

PROJECT: Town of Scott Monitoring Wells 

ne ot JOB NO.8757__ WELL NO.MW-2_ DATE_7-24-85 

“ 
Qo) « N oe 

. ® GROUND EL. 910.57 TOP OF PIPE EL. 913.92 

“" 

x aamormeit 

‘ TOP OF PROTECTIVE CASING ELEY. 913.92 
42S 

-. A A 
= 

, @ Y 3] \( 4 TEPE OF WELL CASING: 15.81' of 2” Sch 40 

Y Ne gos : threaded flush joint PVC pipe 

, 4 i {2 LENGTH AND TYPE OF WELL SCREEN:_5'of 2” 

bd Sch 40 #10 slot thd. flush joint PVC 

x K 
. bf 3 TYPE AND THICKNESS OF FILTER MATERIAL: 

, b Kk “ 18.4' of silica sand (17-6) 

XK 
% k <4 TYPE OF BACKFILL MATERIAL: Silica sand 

| | RE —@) ee 
a . Kd 4 : iB en 

x. 7 oe 5 DISTANGE-ZROM GROUND SURFACE TO TOP OF 

© bY 33g ?7——WELL:=2.81" 
4 r4 RY 5.85 SS 

3 G) Py (4) \..6 DISTANCE FROM GROUND SURFACE TO BOTTOM 

ae eS ‘ KL OF WELL: 18' to Elevation 892.57 

: TF | . 

a. bk 4 \ 7 THICKNESS OF CONCRETE PLUG:__3.65' 

: 
x] 

. 

2 M 8 THICKNESS OF BENTONITE SEAL: 4.6’ from 

. 4 Elevation 905.97 to 910.57 

> 

one kg Nd 9 DISTANCE FILTER PACK EXTENDS ABOVE TOP 

7 a) ‘OF WELL SCREEN:_8.4!' 

. @ | Be _10 PROTECTIVE DEVICES:_7'x 6” steel casing 

3 
A> - w/locking cap. Bottom Elev.=906.92 

PEP: 11 DRILLING METHOD USED:_7-5/8" 0-D. hollow 

: . Q@) Tf: ® stem augers 

( EEL 12 DRILLING MUD USED:_None 

i 
“Ay 

“Fee £7), ee. ~ 13 TOTAL DEPTH TO BORING:_22.0'to E1-888.57 

Rah LO “oe 14 DEPTH TO GROUNDWATER: Elev.892.1, 7-24-85 

4 15 DEPTH TO TOP OF ROCK:_Not determined 

MILLER CONSULTING ENGINEERS 

SHEBOYGAN, WISCONSIN 
“



A 

. - ¢ 6 

SERVATION WELL INSTALLATION DATA 

. PROJECT: Town of Scott Monitoring Wells 

7 JOB NO.8757 | WELL NO.MW-3_ DATE_7-24-85 . 

@) Qo) GROUND EL.’ 909.57 TOP OF PIPE EL. 912.53 
, wot 

> TOP OF PROTECTIVE CASING ELEV."912.75 _** 
b as ————— 

nek 

@ A é' a: 
Se ’ A TYPE OF WELL CASING: 17" of 2” Sch 40 . 

Y VAz threaded flush joint PVC pipe _ 

4g Uy: q 2 LENGTH AND TYPE OF WELL SCREEN:_5' of 2° 

. , v4 bd Sch 40 #10 slot thd. flush joint PVC 

ix] 

. b kg _3. TEPE AND THICKNESS OF FILTER MATERIAL: 
% Kd 15' of silica sand 

x KI . : 

h ey 4 TYPE OF BACKFILL MATERIAL: Silica sand 
x KG  fR-@ —_ee eee 
> K) ee 

| Md 
Kd % \. 5° DISTANCE FROM GROUND SURFACE TO TOP OF 

. N PY WELL: _2.96' 
D> 

@) s ‘ (4) _ 6 DISTANCE FROM GROUND SURFACE TO BOTTOM 
PY fd OF WELL:_19.04' to Elevation 890.53 ‘ 

x] t | 

K eS \, 7 ‘TRICKNESS OF CONCRETE PLUG:__3.82' 

ix] 

Md . 8 THICKNESS OF BENTONITE SEAL:_6.0' from 
KY YY Elevation 903.57 to 909.57 
on SE 

bY Nd \9 DISTANCE FILTER PACK EXTENDS ABOVE TOP Do 
a] Be ~ OF WELL SCREEN:_8.04' ; 3 

@ | Ee \. 10 PROTECTIVE DEVICES:_J'x 6” steel_casing . 
aye w/locking cap. Bottom Elev.=905.75 - 

aoe _ 11 DRILLING METHOD USED:_7-5/8"0.D. hollow 

. @) TF: ® \ stem augers 

SER _ 12 DRILLING MUD USED: None ° 

590.53 set “13 TOTAL DEPTH TO BORING:_21.0'to E1.888.57 
, as ae 

‘ we r sees TT 

mee) =F 14 DEPTH TO GROUNDWATER: Elev.894.1, 7-24-85 

! 4 
. 

m | 15 DEPTH TO TOP OF ROCK: Not determined 

MILLER CONSULTING ENGINEERS 
j SHEBOYGAN, WISCONSIN



jimmie
 ttc itn 

PROJECT WANE: nm. : 7 

WELL WO. Th0wW) - 4 

DATE INSTALLED 

: A-7 

a= 
1) CASING DETAILS 

{t.0-¢-) bG/R 
A) TYPE OF PIPE: 

GROUND SURF. 
ELEV. NH PVC)STAINLESS, TEFLON, OTHER 

J cep | DEPTH _FROH - 
—_——$>—————_ 

IX SRXN GROUND SURFACE 

° —_ 
_l rt. pipe SCHEDULE, 

ONITE : 
PeterSycranuLan/Powoen 

b) ‘TYPE OF PIPE JOINTS; 

Qt. 
a SCS—mS&S COUPLINGS, GHREADED) (W/TAPED), OTHER 

. BACKFILL = MATERIAL q ¢) WAS SOLVENT USED? Geesyn No 

. : 
Somratatting> |: nb) rrPe oF VELL SCREEN: 

4, o 7 
. ————$_ 

s 
< 

. = 5 CVE STAINLESS, TEFLON, OTHER 

\ 3 2 Fe 
b.Sr. S| aacertt meron 5 pOREHOLE t) weit screen stot sizz_+ O|\ 

| pre TRETE/AUGER TREALE Ms bw. 7) PIPE DIA: ID IN. op IN. Ch 

=| Sarr ae 
= Ns G) INSTALLED PROTECTOR PIPE W/LOCK? YES OR NO 

z= : 
g b2 4.338 rt. protector Pree pra. 2\_ In. 

"| sensonrre 
2) WELL DEVELOPHENT 

CRELLETSY GRANULAR/ POWDER 
A) meTuop 

2R3 rt. 
—_— BAILING) PUMPING, SURGING, COMPRESSED AIR 

SILICA SAND | i + OTHER 
Ft. : 

—_————————- FHF _ (NOTE ADDITIONAL COMMENTS BELOW) 

TILTER PACK al ES 
HATERTAL Bae rt. b) TINE SPENT FOR DEVELOPHENT? __] AS 

_ & ee C) APPROXIMATE WATER VOLUME: REMOVED 

= ee ees 
———_ 

DT. Ye NEE 
ADDED 

ag PEL: 
rs 

BS] veut sorton ¢ AEE! 05 D) WATER CLARITY BEFORE DEVELOPMENT? 

FERN: 890. pobre eS cuzan, GuRBTy, OPAQUE 

SS 1s —— . 
= 

SEAL MATERIAL Veo? 
or rt. 2) MATER CLARITY AFTER DEVELOPHENT? 

axeevite Pees CLEAR, SLQCHTLY TURBID, TURBID, OPAQUE 

MATERIA’ EP ES 
# regen 7) ODOR? YES OK NOD 

Stat YT. 

& Se 
— 3) WATER LEVEL SUMMARY 

A) DEPTH PROM TOP OF CASING AFTER DEVELOPHENT? 

, 
FT. OR DRY 

B) OTHER MEASUREMENTS (T.0.C.)1 

DATE/TIME rt. 

DATE/TIME 
FT. 

DATE/TIHE 
rt. 

: ADDITIONAL COMMENTS: : 

‘ 
(i 

ee i 

é 3 .



ee . ~ 

i va : : A-8 

# = » 
ye FIELD WELL INSTALLATION DIAGRAM 

STS Consultants Ltd. TTT EE 

ee 

END CAP WITH HOLE ” RS eee ON STAND PIPE? @VG) GALVANIZED, STAINLESS, OTHER 

YES ORK) 2) TYPE OF PIPE JOINTS? 
_ y BELLED, COUPLINGS, CTHREADED> OTHER - 

| STANOPIPE 3) TYPE OF WELL SCREEN 
20 STICK-UP @VG GALVANIZED, STAINLESS, OTHER . 

tb 222,77 4) SCREEN SIZE 2,2/0 . 

Z.0' (ends OUT ET ty H ‘ 5) INSTALLED PROTECTOR PIPE WILOCK? (YES) OR NO “4 

Aad 6) WAS SOLVENTUSED? YES OR CNOD 

20 Eee i i 7) WAS DRILLING MUD USED? NO 
SOLID AUGER, HOLLOW STEM AUGER, 
WATER) REVERT, BENTONITE 

a 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED? 
hs BACKFILL YES OR QOD 
a Aire 9) HOW WAS WELL DEVELOPED? 
n fie 
a =r SEY PUMPING, SURGING, COMPRESSED AIR 3 ELE " 
5 10) TIME SPENT FOR WELL DEVELOPMENT? 
2 ne! Smin., 15min. GOmin» OTHER 
6 |2z. ; 

346/92 “ 11) APPROXIMATE WATER VOLUMKREMOVEDDOR ADDED? 
hoe be galy . OTH = PIPE DIA. Sgal, 10galjy 15gal, OTHER 

y << in, 12) WATER CLARITY BEFORE DEVELOPMENT? 
= CH. tC | CLEAR, QURBIDD OPAQUE 
5 > 13) WATER CLARITY AFTER DEVELOPMENT? 
& | . ere E i CLEAR, (TURBID> OPAQUE 

poesbitn eo) 14) DID THE WATER SMELL? YES OR 

(chose oUT Fretusen ¢ 21.27 18) WATER LEVEL SUMMARY 
9 s ) pea GRAVEL WELL ” DEETH S70H T. STANDPIPE AFTER DEVELOPMENT? 

i 20 KCONCRETE SAND SCREEN |/0,2. ———" 
ON-SITE SANDD LENGTH 2) OTHER MEASUREMENTS: ‘ 

SN DATE___ FL. FROM T, ST. PIPE . 
arene A , BOTTOM CAP crooa aut not WH HOLES DATE___ Ft. FROM T, ST. PIPE 

Def 

YESOR NO DATE_____,__—_—*F FROM T, ST. PIPE ‘ 

4 DATE____ Ft. FROM T, ST. PIPE 

Well No. MWwmMw = | DATEINSTALLED_$-/7-S5 ORILLRIG_7 =D 
a DRILLER _EVH OO DRILLCREW WSS 

JOBICLIENT _MAPLE Woop WELLS sTsyOBNo, _/442> 
FW: 1-983



a 
_ 

r 7 
~ vs a A-9 

_ 4 
z FIELD WELL INSTALLATION DIAGRAM 

ee 
STS Consultants Ltd. 

Se aadiheenceiiceitisiieieine 

END CAP WITH HOLE 1 ON STANDPIPS? @VG GALVANIZED, STAINLESS, OTHER 

YES ORCNO) 2) TYPE OF PIPE JOINTS? 
. _ ; BELLED, COUPLINGS, OTHER 

j STANOPIPE 3) TYPE OF WELL SCREEN 

20 STICK-UP VG) GALVANIZED, STAINLESS, OTHER ____ 

~ 1 |b S.45 4 screensize — > 

i ZO [wnccoreien ees , H 5) INSTALLED PROTECTOR PIPE WILOCK? (YES) OR NO 

: sia 6) WAS SOLVENT USED? YES OR 

2.0 Eewoeee 7) WAS DRILLING MUD USED? 4) >: 
SOLID AUGER, GOLLow STEM AUGER) 
WATER, REVERT, BENTONITE 

iu 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED? 

i BACKFILL YES OR ‘NOD 
5 MATERIAL — 9) HOW WAS WELL DEVELOPED? 
2 che BAILING, (PUMPING SURGING, COMPRESSED AIR 
2 on 2ay , . 

© 5 ‘ 10) TIME SPENT FOR WELL DEVELOPMENT? 
- IL. 
77) Qi §min., 18min. (30min> OTHER 

oO 
es 

9 11) APPROKIMATE WATER VOLUMEBEMOYED OF ADDED? | 

4 PIPE DIA. S5gal., 10 gal gal OTHER 

3 Ge 12) WATER CLARITY BEFORE DEVELOPMENT? 

= CH | CLEAR, OPAQUE 

° a 13) WATER CLARITY AFTER DEVELOPMENT? 
= : TO S & \ CLEAR, TURBID, OPAQUE 

(poes cur noruseD EI 14) DID THE WATER SMELL? YES OR 

(oaDee OUT F ROTUSED E i 488.35 15) WATER LEVEL SUMMARY 

‘ en ; are, 1) DEPTH cas onenics AFTER DEVELOPMENT? 

[2 | CONCRETE SAND SCREEN ||0.Q ————"" 

. ON-SITE SAND is LENGTH 2) OTHER MEASUREMENTS: 

. DATE___,___ Ft. FROM T, ST. PIPE 

LATERIA SJ BOTTOM CAP 
(CRO! sor NOT tae DATE___,___ Ft. FROM T, ST. PIPE 

; YESOA'NG DATE___,____ Ft. FROM T,, ST. PIPE 

h DATE___,__Ft. FROM T,, ST. PIPE 

ell No.MWMW-2 DATEINSTALLED__3>! => DRILL RIG 

DRILLER it. RIL CREW 

JOBICLIENT _MBPLE WOOD WELLS _STSJOBNo. _+7> =~ ___ 
FW: 1-983



a Le . 

a Vk S A-10 
oe FIELD WELL INSTALLATION DIAGRAM 

by STS Consultants Ltd. $$$ 
DT! 

1) TYPE OF PIPE? 
END CAP WITH HOLE ON STAN DPIEE: G@VG) GALVANIZED, STAINLESS, OTHER 

Yes ORHOD 2) TYPE OF PIPE JOINTS? 
. — y BELLED, COUPLINGS, QHREADED»> OTHER 

__ | STANOPIPE 3) TYPE OF WELL SCREEN ; 
ew STICK-UP VG) GALVANIZED, STAINLESS, OTHER____ 

dl | ZDO.62 4 sScCREENSIZE OO O.9!D 

20! cree NGRETE a H 5) INSTALLED PROTECTOR PIPE WILOCK? (YES’ OR NO 

A 6) WAS SOLVENT USED? YES OR(NO> .- 

ao"| "eae H 7) WAS DRILLING MUD USED? K!O 
el E SOLID AUGER, HOLLOW STEM AUGER) 

WATER, REVERT, BENTONITE 

w 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED? 
iz BACKFILL YES OR NOD 
3 ER AL 9) HOW WAS WELL DEVELOPED? 
5 soot <a (BAILING PUMPING, SURGING, COMPRESSED AIR 
3 a 
5 10) TIME SPENT FOR WELL DEVELOPMENT? 

53 /6.0 Smin., 15 min., OTHER 
7. _—-~ 

ans 11) APPROXIMATE WATER VOLUME. REMOVED OR ADDED? 
- 4 PIPE DIA. Sgal, 10gal., @Sgal OTHER 

au sont 12) WATER CLARITY BEFORE DEVELOPMENT? 
= CH. | CLEAR, CTURBID>D OPAQUE 

9° = 13) CLARITY AFTER DEVELOPMENT? 
= e TOS ne EE CLEAR) TURBID, OPAQUE 

IsBoss onsen | FI 14) DID THE WATER SMELL? YES OR 

capes CUT FRorus i F 7 15) WATER LEVEL SUMMARY 
1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT? 

| PEA GRAVEL ; WELL YS 
12,7 | co ND SCREEN | 10.0 —-2-t—Ftor DRY : 

ON-SITE SAN j LENGTH 2) OTHER MEASUREMENTS: 

Wa DATE______,__—FLFROMT,ST.PIPE 7” 
AATERI SJ BOTTOM CAP . 

char fast ME HOLES DATE_____,_ Ft. FROM T, ST. PIPE 

ESR NO DATE_______,______Ft. FROMT, ST. PIPE 

M DATE. FRFROMT,ST.PIPE  ~ 

= v K : ot, 

Well No. MWMW-3 DATE INSTALLED__4-' 7-92 DRILL RIG 

DRILLER _= Vo CRILL CREW __= 

JOBICLIENT _MAPIE woom WELLS __STSJOBNo, _144£6 
FW: 1-983



ere ce et eet et tana cement emma AST Sts 

\ 
iar vd A-11 

a 4 » 

A FIELD WELL INSTALLATION DIAGRAM 
STS Consultants Ltd. / a 

‘ iii i megane 

END CAP WITH HOLE 0 Oe OF PIPE? ON STANOPIEE? @VG GALVANIZED, STAINLESS, OTHER 

. Yes OAGiOS 2) TYPE OF PIPE JOINTS? 
. — y BELLED, COUPLINGS, (THREADED OTHER 

,| STANOPIPE 3) TYPE OF WELL SCREEN 
2.9 STICK-UP @VGQ) GALVANIZED, STAINLESS, OTHER 

“, 
- | |p 4) SCREENSIZE ___O.OlO | 

; 20 ea ONGRETE : H 5) INSTALLED PROTECTOR PIPE WILOCK? (ES* OR NO | 

: A 6) WAS SOLVENT USED? YES OR (NO) 

2.6 eae 7) WAS DRILLING MUD USED? \) C 
SOLID AUGER, CHOLLOW STEM AUGERD> 
WATER, REVERT, BENTONITE 

3 8) DID STANDPIPE COME UP WHEN CASING WAS PULLED? 

rs BACKFILL YES Of 
5 MATERIAL 9) HOW WAS WELL DEVELOPED? 
a SENSO. o Eee BAILING, CPUMPING> SURGING, COMPRESSED AIR 

5 10) TIME SPENT FOR WELL DEVELOPMENT? 
‘2112.4 5min. 15min. GOmin> OTHER — 
o] 
° 11) APPROXIMATE WATER VOLUMKREMOVEDDOR ADDED? 
e Sgal., 10gal., 18gal, OTHER _S&o. GALLOIS 4 PIPE DIA. 98 98 98 = 
a —< “Ate 12) WATER CLARITY BEFORE DEVELOPMENT? 
5 SCH. -2O_ | CLEAR, QURBID> OPAQUE 

° - : 13) WATER CLARITY AFTER DEVELOPMENT? 
& Pee (CLEAR TURBID, OPAQUE 

(CBO8S OUT IF NOTMIRED) FTF 14) DID THE WATER SMELL? YES OR CNO) 

catiGA SA ee 5 688 ,Q3 15) WATER LEVEL SUMMARY 
2 . ' PEA GRAVEL F WELL 1» a8 aa la AFTER DEVELOPMENT? 

130] CONCRETE SAND SCREEN |/0,0. —————Ft 
. N-SITE SAND i LENGTH 2) OTHER MEASUREMENTS: 

: DATE___,_ Ft. FROM T, ST. PIPE 
AAT ac SN BOTTOM CAP 

(CRO ne NOT ¢ DATE___ Ft. FROM T, ST. PIPE 

oR (esor No ; DATE____,__ Ft. FROM T, ST. PIPE 

N DATE____ Ft. FROM T, ST. PIPE 

w=/Qa at No MWwMw- 4 pATEINSTALLED__6-!3- => paittRiG__4O 

DRILLER _EVH prt CRew SS 

OBICLIENT _MAPLE Wooh WELLS ss STSVOBNo, __ > = 
FW: 1-983



PROJECT WANE: ww. - 

WELL Wo. WV —-(Ow- | 

DATE INSTALLED S/ ji Bh 

A-12 

——<LEV. . 1) CASING DETAILS 

oer Apis A) rere or vreE: 
GROUND SURF. 
ELEY. g oa ___ DEPTH_FROH_ Crve}prammess, TEFLON, OTHER 

SRR GROUND SURFACE 

—_—__ 
rt. pipe SCHEDULE © 

QUITE ' 
(PELLETS /CRANULAR/POWDER LS s B) ‘TYPE OF PIPE JOINTS; . 

Pt. 
SL — COUPLINGS, (W/TAPE?), OTHER 

BACKFILL = MATERIAL C) WAS SOLVENT USED? YES one) 

Sand Catting D) ‘TYPE OF VELL SCREEN: * 

. —_—_—_———————————_ 
= Crveyprarmuess, TEPLOM, OTHER 

dy a 

6, rt. 5 BOREHOLE E) WELL SCREEN SLOT SIZE . 

2 BACKPILL METHOD DIA 
7 . 

. TREMIE “6 m™ r) pre pid: to IN. Q’7 op. 

2 | “eye aD z 2 G) INSTALLED PROTECTOR PIPE W/LOCK? (3) no 

2) 
Ft. PROTECTOR PIPE DIA. ____ IN. 

5 
“ 

° euice 2) WELL DEVELOPHENT 

Ceettersygnanutan/rovoen A) mero : 

4G. ; 
See Gans, PUMPING, SURGING, COMPRESSED AIR 

SILICA SAND | | Orem 
rT. 

—_—————————— FE ae (NOTE ADDITIONAL COMMENTS BELOW) 

LTER PACK cy [FF 7 

De Hal 6.249 Yr. 3) TIME SPENT FOR DEVELOPMENT? ) he 
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Appendix B.1 

| Kingston, Wisconsin STE data for seven sampling periods
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iB 0CKSE::=CC«dKSR:Ci‘«éSR’C(‘é‘dRSE:C*‘;#URSE:COC*‘UKSE - 

| ee \, 3/26/86 5/13/86 1/2/86 8-24-06 10-19-86 1-14-87 3-16-87 

TOTAL SOLIDS rol 1591273223707 a 

~qOTAL VOLATILE SOLIDS «= s7Md——(iss9NG(C (sTssiT TS 

TOTAL SUSPENDED SOLIDS 57 S86 ¢ $1 42 : 

VOLATILE SUSPENDED SOLIDS 30 18 9 10 16 16 5 

TEMPERATURE (Celsius) 9 120 186 220 15000 95 80 

CONDUCTIVITY (amhos/em) 1.3283 1.4083 1.6283 1.0983 2.2083 1.8583 1.9083 

ol 1.440698 TET 

BIOCHBKICAL OXYGEN DEMAND 140 15 16 dt 1 125383 

PURGABLE ORGANIC CARBON 1.597 3.022 6.530 8.218 = 3.073 2.679 0.6033 

TOTAL ORGANIC CARBON 127.3 171.67 148.17 130.50 91.94 153.10 280.48 

CHLORIOR 150.4 153.4 221.7 278.6 © 343.4 192.3 256.5 

MMNONIA-H 5.9 61d 9757 LT 

BITRATE -4 0.05 010 0080502 OO 0 : 

NITRITE -f . - - 0.03 0.04 00280 

(Conceatration = ag/L except as noted, Condectivity @ 25 Celsius) -
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Town of Scott STE data for seven sampling periods
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| st0OCOSE:C:C«‘éESR:C<é‘i:SCOC*CESR:OOCOCSTSBCOCOCOCSTSEE - 

DATE 3/24/86 5/16/86 6/30/86 8-19-66 10-4-86 1-5-87 3-20-87 

COTM, SOLIDS MMe ASST " 

TOTAL VOLATILE SOLIDS  -562—'—“‘=<(i;é‘ zw: AT ES 

COTAL SUSPENDED SOLIDS «6=li3)s—i(aiéi cwOUCU (tid ate : 

VOLATILE SUSPENDED SOLIDS «1402s 18—ti(‘ié‘ia‘d!:S:t: + ow 8 

CRMPERATURE (Celsies) 5121S 8 SS | 

CONDUCTIVITY (wmbos/cn) .795R3 1.3683 52583 1.4183 1.4983 1.2053 2.3083 

ol 1260027693706 703375877883 

BIOCHEMICAL OTYGEN DEMAND 3002«=47——(i‘<*2H6=<Ci‘za SKC SC 

, PURGABLE ORGANIC CARBON 0.186 0.238 «0.590.716 0.398) 0.010 0.6786 

FOTAL ORGANIC CARBON «46.09 «133.8 129.27 66.45 86.87 (132.9 08.73 

CHLORIDE 80.0 104.0 1004 417.922.9388 

AMNONIA-H 11.7 26.2 39.8442 03.6 OTA 

HI TRATE-IL 0.05 0.00 0.00005 0200 0.03 | : 

NITRITE-B . . - «60S UGS 

(Concentration = ag/L except as noted, Conductivity @ 25 Celsies) ”
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Maplewood, Wisconsin STE data for seven sampling periods
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a a a | - 

. DATE 3/24/86 5/16/86 6/30/86 8-18-86 = 10-4-86 1-6-87 3-20-87 

TOTML, SOLIDS hs] a2} 055 TR . 

TOTAL VOLATILE SOLIDS 388 $89 664 786 Sit 627 618 

TOTAL SUSPENDED SOLIDS 5 27 a0 22 24 26 44 , 

VOLATILE SUSPENDED SOLIDS 5 13 14 4 24 0. 15 

EEHPERATURE (Celsius) 4 15.0 16.0 18.5 15.0 5.6 5.6 

CONDUCTIVITY (umhos/cm) 60563 1.4183 1.2283 1.6583 1.3283 6.9983 1.6083 

pa 7.01 7.14 7.18 7.25 7.20 1.61 7.74 

BIOCHEMCIAL OXYGEH DEMAND 11 $4 163 65 14 29 112 

PURGABLE ORGANIC CARBON 0.019 0.624 «0.701 0.944 0.311 0.376 0.1423 

TOTAL ORGANIC CARBON 26.07 212.63 61.30 «67.10 47.07 92.44 62. 64 

CHLORIDE 66.8 6148.4 167.6 257.3 195.1 177.6 167.4 

ANMOBIA-H §.3 27.0 37.9 44.2017. 42.3 27.6 

NITRATE -5 0.65 0.60 0.08 0.07 ¢.97 0.61 4.61 ‘ 

WITRITE-8 - “ - 0.05 0.04 0.01 0.02 

(Concentration = ng/L except as noted, Condectivity @ 25 Celsies) .



| Appendix B.4 

Wyeville, Wisconsin STE data for seven sampling periods



| | 
B-4 

we 0OOoWVE(<é‘éaS:C(<‘iéi‘éiS:C*C*«‘«CNEE:SC;‘WNNE:SC;*‘UWS .. 

DATE 3/25/86 5/15/86 6/29/86 8-23-86 10-11-86 1-13-87 3-17-67 

7 TOTAL SOLIDS s5 678 TSA (TC 48 | in 

COTAL VOLATILE SoLIOS «340. s«362s337='«—«ia28G(itéit C(t | 

TOTAL SUSPENDED SOLIDS 868 6 | 2 16 132 | , 

VOLATILE SUSPENDED SOLIDS 60 20 200027 2 6 46 

TEMPERATURE (Celsies) S$ 12.0 0«1708 0S 

CONDUCTIVITY (webos/cn) 1.0583 1.1683 .64E3 6283 1.0583 1.2283 1.2283 

of | 1440-7007) 67k N70 72.36 

BIOLOGICAL OXYGEN DEMAND 170.6 190.0 157.35 128.75 150.9 169.0 190.32 

PURGABLE ORGANIC CARBON 0.533 0.492 0.789 0,095) 1.249 0.1337 0.157 

TOTAL ORGANIC CARBOE 132.7 117.67 68.02 63.00 124.6 251.05 169.57 

CHLORIDE 103.1 128.66 © 126.2 01,98 141.78 203.28 147.26 

AMNONIA-H 50.63 60.04 22.55 33.09 04.337 74.78 66.58 

NITRATE -9 0.07 0.112 0.08 00420017 0.000 0.029 

NITRITB-H - - - 0.040.052 0KG (0.037 | 

(Concentration = ag/L except as noted, Condactivity @ 25 Celsies) .
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Westboro, Wisconsin STE data for seven sampling periods.
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| ee a | - 

| DATE 3/25/86 5/15/86 6/29/86. 8-23-86 10-11-86 1-13-87 3-17-87 

COPAL SOLIDS S22 63L (iS. iSNC(itiéATSCt:séC . 

TOTAL VOLATILE SOLIDS «326s 22‘ MGSO 373 3238265 

TOTAL SUSPENDED SOLIDS 138 36 4¢ 36 5¢ 4@ 94 | . 

VOLATILE SUSPENDED SOLIDS 66 § 13 6 22 14 it 

CENPERATORE (Celsius) ¢ oie) Int) ie 6) 0 8S 

CONDUCTIVITY (umhos/ca) $183 1.0863 .9383 943 1.3023 1.2183 1.2483 

pH Li ols GAT 

BIOCHEMICAL OXYGES DEMAND 136 132 144 138 25 111. 276 

| PURGABLE. ORGANIC CARBOR 1.560 1.071 0.924 0.030 0.582 0.465 0.3095 

TOTAL ORGANIC CARBON «130.6 © 96.00 68.73 110.50 72.22 222.2 130.80 

CHLORIDE 3.8 38 S873 

AKNONIA-H 136.1 50.20 42.29.28 

BITRATE-I | 0.05 0.00 0.08005 OL OL 0 : 

NI TRITB-¥ - - - 003008 

(Conceatration = mg/L except as noted, Condectivity @ 25 Celsias) "
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Don's Mobile Manor, Wisconsin STE data for seven sample 

” periods. 

> 
. 

. ¢
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DONS «=s«éOS. «= s«éONS «= séOHS «= s«éOHS «(ONS = OMS - 

DATE 3/27/86 5/14/86 1/3/86 = 8-24-86 10-19-86 1-14-87 3-16-87 

fOTAL SOLIDS 12 55)SG (A SRS . 

TOTAL VOLATILE SOLIDS 220 345 359344 361 325 202 

TOTAL SUSPENDED SOLIDS 45 27 230 43 20 49 21 

VOLATILE SUSPENDED SOLIDS 37 6 $ 0. f } ¢ 

TEMPERATURE (Celsies) 7 15.0 20.0 21.6 18.0 11.0 5.0 

CONDUCTIVITY (umhos/cm)  .1483 0.67E3 .94E3) = 84E]) 1.2083 0.04B3 0. 0983 | 

of 1.270 «7632007026770 

BIOCHRMICAL OXYGEN DEMAND 21. $4 156 161. 70. 54 146 

PURGABLE ORGANIC CARBON 2.555 1.051 1.934 2.990 2.99 1.257 0.288 

TOTAL ORGANIC CARBON 43.19 60.28 104.80 119.58 98.96 80.48 7846 

CHLORIDE 36.2 24.8 32.9 0.08 34.3 23.1 20.4 

AMNONIA-Bi 9.2 34.1 37.9 37.7 0.62 31.5 26.1 

NITRATE -i (0.05 «0.00 = 0.000.059 0024 0.036 002 ' 

NITRITE -H - - - 0.04 0.06 0.01 0.02 , 

(Coaceatration = ag/L except as noted, Condectivity € 25 Celsies) . -



Appendix c.1 

. Groundwater Data For Kingston, WI.
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' The composition of the groundwater in the vicinity of the 

wastewater absorption beds was determined through sampling of 3 

groundwater monitoring wells (Figure 9 and 10). Representative 

groundwater surface contours near the system were depicted in . 

Figure 11. The general flow pattern was to the northeast, the ie 

surface topography also sloped to the northeast of the site. The 

water table surface varied approximately two feet during the - 

investigation (see Table C1.1-2 for elevations). 

The monitoring wells located closest (KSMW 2&3) to the . 

absorption beds revealed significant increases of measured 

parameters in the groundwater relative to background levels 

(KSMW1) (Table C.1-1). In particular samples from monitoring 

wells 2 and 3 exhibited mean concentrations of total solids, 

chlorides and conductivity comparable to the concentrations in 

the applied STE. These concentrations of conservative parameters 

indicated that the monitoring wells were installed so that the 

samples were withdrawn within the effluent plume. The mean 

ammonia concentration measured in well 2 was approximately 100 

times greater than the background levels (KSMW1). . The t 

concentration of nitrate in the vicinity of the beds was : 

approximately 5 to 10 times the background levels. - 

This data also indicates that the groundwater monitoring 

wells 2 and 3 were installed so that samples from these wells . 

were representative of the water quality in the effluent plume.
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Table C.1i-1 
Mean Concentrations of Conservative Parameters 
Measured in Groundwater at Kingston, Wisconsin 

. Ksivi KSHW2 KSHu3 

° TOTAL SOLIDS - 556 $85 1106 

TOTAL VOLATILE SOLIDS 401 654 $49 | 

- CONDUCTIVITY (umhos/ca) 645B3 = 1S7B3 . 16783 

-, TOTAL ORGANIC CARBON 5.788 1.069 12.120 

CHLORIDE 5.7 207.0 212.3 

— ANNORTA- | O90 J 

NITRATE-E 3.5 18.0 41.6 

BITRITE-¥ (0.65 (0.05 ¢@.65 

(Concentration = ag/L except as neted, Conductivity @ 25 Celsiss) 

| fable C.1-2 
Results of Groundwater Honitoring 

for Conventional Pazaneters at Kingston, Wisconsin 

ESuy 1 «KSHV 2 «6xKSHU3 «KSHV 1 6KSHU 2 6KSHU 3 

| DATE 0-24-86 8-24-66 8-24-06 10-19-86 10-19-06 16-19-66 

TOTAL SOLIDS 876 478 1248 462 987 969 

TOTAL VOLATILE SOLIDS 660 289 939 315 $10 106 

| TEMPERATURE (Celsius) - - - 12.6 14.0 8 §=«16.6 

. COMDUCTIVITY (emhos/ca) .5853 1.4483 1.6583 0.6983 1.95B3 1.5183 

. pe 11307.06 6.10 6.7L 6.996 

. TOTAL ORGANIC CARBON 3.678 «12.72 5.096 = 3.160 = 3.195 18.266 

CHLORIDE 5.9. 206.3 249.9 10.2 9219.2 :178.5 

AMMONIA-H 0.62 16.8 0.04 0.06 «613.05 = (0.06 

. NITRATE-8 4.8 1.0 64.9 2.5 10.6 9 34.4 

| WITRITE-F 6.01 0.01 0.63 0.04 0.04 0.04 

DATER LEVEL-feet 198.16 196.12 195.51 798.66 797.23 796.56
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| fable C.1-2 (continued) 

| smu 1 KSHV2 KSHY3 KSHV 1 KSHV 2 KSHV 3 

DATE 1-14-67 1-14-87 1-14-87 3-16-87 3-16-87 3-16-87 | 

TOTAL SOLIDS 442, 948. = 1223. 451 1127 964 - 

TOTAL VOLATILE SOLIDS 325. 725 994 306 192 158 

TEMPERATURE (Celsins) 7.6 9.0 6.0 5.0 5.89.8 - 

CONDUCTIVITY (umhos/cn) 6.6683 1.6083 1.9183 0.6583 1.7083 = 1.6083 7 

| 7.13 7.16 1.26 7.04 7.30 7.64 

TOTAL ORGANIC CARBON HISS 71.215) 3.348 10.527 0.3195 21.76 | 

«CHLORIDE 3.0 157.0 204.2 3.6 243.1 = 216.6 

ANMONIA-H 0.0 4.64 6.00 0.03 0.97 2.86 

NITRATB- 3.66 «6:10.12 = 3.90 3.19 56.30 = 13.32 

HITRITE-0 0.01 0.01 0.04 0.00 0.01 6.00 

WATER LEVEL-feet 797.67 795.73 795.10 797.45 795.36 795.43 

(Concentration = mg/L except as noted, Condectivity @ 25 Celsias) 

fable C.1-3 
Results of Septage monitoring for 

| Conventional Parameters | 

K-55 KS-$8_—sKS-55 

DATE 10-19-86 1-14-87 3-16-87 

TOTAL SOLIDS 10601894 200 : 

TOTAL VOLATILE SOLIDS 709 1041 a . 

TOTAL SUSPENDED SOLIDS 50 494208 " 

VOLATILE SUSPENDED SOLIDS 20 12s 

TEMPERATURE (Celsins) 16.0 9.5 7.0 } 

CONDUCTIVITY (umbos/cn) = - 1.0083 1.9583 

of 1.32 6.78 1.01 | 

BIOCHEATCAL OLYGEE DEMAND 165 9363110
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table C.1-3 (coatinaed) 

TOTAL ORGANIC CARBON 181.6 827.25 365.47 

AMMONIA 95.489 64.624 62.70 

7 niTeate 02d 019 0.038 

-. UITRITE 0.055 0.050 6.619 , 

(Conceatration = ng/L except as noted, Conductivity @ 25 Celsius)
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Groundwater Data for the Town of Scott
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The composition of the groundwater in the vicinity of 

the wastewater absorption beds was determined through 

sampling of 4 groundwater monitoring wells (Figure 12 and 

13). Representative groundwater surface contours near the 

system were depicted in Figure 14. The general flow pattern 

*. was to the southeast, the surface topography also sloped to 

the southeast of the site. The groundwater surface also 

. indicated mounding in the vicinity of the absorption beds. 

The water table surface varied approximately two feet during 

the investigation (see Table C.2-2 for elevations). 

: The monitoring wells located closest (TSMW 1, 2 & 3) to 

the absorption beds revealed significant increases of 

| “measured parameters in the groundwater relative to background 

. levels (TSMW4) (Table C.2-1). In particular, samples from 

monitoring wells 1, 2 and 3 exhibited mean concentrations ot 

total solids, chloride and conductivity comparable to the 

concentrations in the applied STE. These concentrations of 

conservative parameters indicated that the monitoring wells 

were installed so that the samples were withdrawn within the 

. effluent plume. The mean ammonia concentrations measured in 

. well 1 and 2 were approximately 100 times greater than the 

- background levels (TSMW4). The concentrations of nitrate in 

the vicinity of the beds were approximately 50 to 100 times 

, the background levels. | 

. | This data also indicates that the groundwater monitoring 

wells 2 and 3 were installed so that samples from these wells 

| were representative of the water quality in the effluent
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plume. 

. Table C.2-1 
Mean Concentrations of Conservative Parameters | 

Measured in Groundwater at Town of Scott, Wisconsin 

tSH¥1 TSHW2 TSH¥3 Tsnv4 

TOTAL SOLIDS 993 $23 747 523 . 

TOTAL VOLATILE SOLIDS 656 110 493 357 

CONDUCTIVITY (umbos/cn) 1.4783 1.5283 1.0983 0.7883 - 

t0TL ORGANIC CARBON ¢.27 11.37 7.99 $.73 | . 

CALORIOE M1 he Ot LS : 

ANMONIA-ll 3.7 3.4 <6.65 (6.05 

NI TRATE-8 30.51 18.53 12.85 24 | 

NITRITE-0 6.21 ¢.27 0.65 «6.05 

(Concentration = mg/L except as noted, Conductivity @ 25 Celsies) 

— fable C.2-2 
Results of Groundvater Monltoriag 

for Conventional Parameters at Kingston, Wiscoasin 

esuy 1 TSH 2 «SHU 3 «TsMv 4 «TONU 1] «6TSHV 2 «TSHR 3 | TSH 4 

DATE 8-19-86 8-19-06 0-19-86 8-19-86 10-4-86 10-4-86 10-4-86  10-4-06 : 

TOTAL SOLIDS 096 942 734 516 939 $36 112 932 

TOTAL VOLATILE SOLIDS 609 732 504 374 708 121 486 354 

TEMPERATURE (Celsivs) - - - - 12.5 13.0 12.5 12.6 

CONDUCTIVITY (uahos/cm) 1.3683 1.3683 1.0083 .76B3 1.5083 1.5283 1.3083 6.9083 

pa 1.83 2.97. 17.93 1.90 6.92 6.91 6.91 6.96 . 

TOTAL ORGANIC CARBON 14.70 14.59 10.24 18.59 4,443 4.827 3.939 2.908 : 

CHLORIDE 103.5 99.3 106.7) 0041352 3.2 . 

AMMONIA-E 12.7. 6.9 0.06 00400220092 é.1 . 

WITRATE-H 49.78 33.27, 14.93 0.39 29.34.29 13.16 90.59 

BITRITE-E 0.17 0.03 0.01 6.02 0.20 0.69 0.04 0.04 

WATER LEVEL-feet 895.89 095.48 094.82 094.91 096.75 696.14 095.58 094.78
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fable C.2-2 (contiaved) 

esuy 1 «Tsu 2 «TSHU 3 «6TSHN 4 «(TSU 1 «TSH 2 «(TSH S| OTSHE 4 

DATE 1-5-87 1-5-87-1-5-871-5-87 3-20-87 3-20-67 3-20-87 3-20-67 

| TOTAL SOLIDS $23 $11 660 508 1097 904 803 537 

TOTAL VOLATILE SOLIDS 557 116 479 336 156 674 $04 364 

~ PEMPERATURE (Celsies) 11.0 11.0 1208.50 TS 

CONDUCTIVITY (embos/cn) 1.4023 1.6583 0.7483 0.5483 1.6083 1.5283 1.2283 0.9183 

- pi 6.92 6.89 7.20 6.56 6.84 6.00 7.05 7.08 

TOTAL ORGANIC CARBON 3.949 15.195 9.003) 1.157 10.007 10.077 7.969 12.253 

. | CHLORIDE 11.7 103.8 52.4 8.7 104.2 117.7 58.8 14.2 

sNHONLA-H Od OT 0D 

: HITRATE-5 15.55 10.26 10.74 @.91 27.39 9.29 12.64 14 

WITRITE-0 0.28 0.30 0.08 0.00 0.27 0.09 «= 0.06 0.00 

WATER LEVEL-feet $94.99 094.60 894.62 094.07 094.92 094.22 094.17 093.51 | 

(Concentration = mg/L except as 

oted, Conductivity @ 25 Celsius)



Appendix C.3 

Groundwater Data for Maplewood, WI
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The composition of the groundwater in the vicinity of 

the wastewater absorption beds was determined through 

sampling of 4 groundwater monitoring wells (Figure 15 and 

. 16). The general flow pattern was to the southeast, the 

surface topography also sloped to the southeast of the site. 

i The water table surface varied approximately two feet during 

} the investigation (see Table C.3-2 for elevations). 

. The monitoring wells located closest (MWMW 2, 3 & 4) to 

the absorption. beds revealed significant increases of 

measured parameters in the groundwater relative to background 

levels (MWMW1) (Table C.3-1). In particular samples from 

monitoring wells 2, 3 and 4 exhibited mean concentrations of 

total solids, chlorides and conductivity comparable to the 

concentrations in the applied STE. These concentrations of 

conservative parameters indicated that the monitoring wells 

were installed so that the samples were withdrawn within the 

effluent plume. The mean ammonia concentration measured in | 

: well 2 was approximately 4 times greater than the background 

levels (MWMW1). The concentrations of nitrate in the 

* vicinity of the beds’ were approximately 2 to 4 times the 

‘ background levels. 

This data also indicates that the groundwater monitoring 

wells 2 and 3 were installed so that sample from these wells 

| were representative of the water quality in the effluent 

plume. 
|
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. Table C.3-1 
: Mean Concentrations of Conservative Parameters 

Measured in Groundwater at Maplewood, Wisconsin 

vv! wunw2 NVKY3 wonw4 

TOTAL SOLIDS 424 850 709 747 

TOTAL VOLATILE SOLIDS 245 610 617 675 

CONDUCTIVITY (umhos/cm) 7328312283 1.2783 1.1083 ~ 

TOTAL ORGANIC CARBON 2.470 5.619 7.167 §.942 a 

CULORIDE 1d 616008135, ) 

AMMONIA-H 7 0.63 4.10 0.62 0.03 . 

NITRATE-H 4.71 19.24 1.1 8.79 

nITRITE-1 05050 
(Conceatration = ng/L except as noted, Conductivity @ 25 Celsivs) 

| fable C.3-2 
Resalts of Groundwater Menitoring 

for Conventional Parameters at Kingston, Wisconsin 

| nvnw 1 oMWNW 2 KVNU 3 MON MUN NWN 2 KU 3 OY 

| DATE £-18-46 8-10-06 8-18-86 0-18-06 10-4-86 10-4-86 10-4-86 10-4-86 

TOTAL SOLIDS 338 MISS = 662 Miss = 401 556 648 900 

TOTAL VOLATILE SOLIDS 261 MISS 471 MISS 223 393 495 187 

TEAPBRATURE (Celsius) - 0 e - 13.5 10.0 $5 8610.0 = 10.0 

CONDUCTIVITY (amhos/cm)  .6983 0683 1.1483 9983 0.7283) 1.0583 1.2983) 1.5583 ° 

pa 097,53) (7.687055) 70390 7023S 707 . 

TOTAL ORGANIC CARBON 2.546 0.91 6.951 4.349 3.863) 3.568) 12.600 = 8.537 " 

| CHLORIDE 11.7 122.3 163.7) 114.3) 12.2 141.7 173.8 = 261.7 

ANMONIA- 0.02 0.10 6.03 0.039 6.09 6.30 6.07 6.07 

NITRATE-H 1.06 9.89 7.63 10.92 1.62 10.00 4.32 = 10.73 | | 

BITRITE-F 0.01 0.09 0.01 0.02 0.04 0.08 @.04 6.04 , 

WATER LEVEL-feet | 695.12 693.30 694.22 694.83 694.49 693.27 693.52 695.34
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fable (2-2 (continued) 

KUN 1 OV 2 So dO 23 4 

DATE 16-87 1-6-87 -1-6-87.-1-6-87 3-20-87 3-20-87 3-20-87 3-20-87 ~ 

| TOTAL SOLIDS 466 964 $57 642 491 = 1038 989 697 

“, TOTAL VOLATILE SOLIDS 262 677 653 531 m 162 052 568 

TEMPERATURE (Celsius) $.0 $.0 $.0 9.0 6.0 9.0 8.5 9.5 

in CONDUCTIVITY (enhos/cn) 0.6583 1.3783 1.2683 0.9083 0.6383) 1.6083) «1.3583 1.1983 

pl 1.23 6.87) 6.96737) 60037 

: TOTAL ORGANIC CARBON 2.294 6.259 «2.723 6.538273 3.788 7039854342 

CHLORIDE 12.9 141.4 149.5 87.2 9.0 187.6 152.9 79.8 

ANMONTA-# 6.0606 00000020 0.0 

WITRATE-# 9.68 22.66 10.04 2.54 6.26 34.36 6.86 10.98 

EITRITE-I 0.00 0.0L 008008 0080208 

WATER LEVEL-feet 694.45 693.33 693.41 694.60 693.33 697.80 697.30 693.46 

(Concentration = ag/L except as noted, Condectivity @ 25 Celsies)



Appendix C.4 

Groundwater Data for Wyeville, WI
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The composition of the groundwater in the vicinity of 

the wastewater absorption beds was determined through 

sampling of 4 groundwater monitoring wells (Figure 17 and 

. 18). Representative groundwater surface contours near the 

system were depicted in Figure 19. The general flow pattern 

. was to the north, the surface topography also sloped to the 

“. north of the site. The. water table surface varied 

/ approximately two feet during the investigation (see Table 

| c.4-2 for elevations). 

The monitoring wells located closest (WVMW 2, 3 & 4) to 

the absorption beds revealed significant increases of 

- measured parameters in the groundwater relative to background 

levels (WVMW1) (Table C.4-1). In particular, samples from 

monitoring wells 2, 3 and 4 exhibited mean concentrations of 

total solids, chloride and conductivity comparable to the 

concentrations in the applied STE. These concentrations of | 

conservative parameters indicated that the monitoring wells 

were installed so that the samples were withdrawn within the 

effluent plume. The mean ammonia concentration measured in 

. wells 2,3 and 4 was approximately 3 to 100 times greater than 

. the background levels (WVMW1). The concentration of nitrate 

‘ in the vicinity of the beds was significantly higher than 

background levels. 

‘ This data also indicates that the groundwater monitoring 

. wells 2, 3 and 4 were installed so that samples from these 

. wells were representative of the water quality in the 

effluent plume.
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Table C.4-1 
Mean Concentrations of Conservative Parameters 
Measured in Groundwater at Wyeville, Wisconsin 

Wav . SVK? Wev3)6=— svn 

TOTAL SOLIDS 228 401 457 429 . 

TOTAL VOLATILE SOLIDS 116 186 294 270 

CONDUCTIVITY (enhos/cn) 0693 «0.52789 0.S80R3 0.62683 : 

TOTAL ORGANIC CARBON 2.348 12.036 = 6.257 «6099 = 

CHLORIDE 36000 OMG s105,3 16. , 

AMMONIA-# 0.03 0.12 1.24 §.43 | 

sO NITRATB-H «0.05 4.21 16.57 24.79 | 

BITRITE-9 0.05 #.10 6.05 (0.05 

: (Conceatration = mg/L except as noted, Condectivity @ 25 Celsius) 

fable C.4-2 | 
Results of Groundwater Monitoring 

for Coaventional Parameters at Byeville, Wisconsin 

wel wi? wWww3 ved veel) ofvee 2 6fvK 3 | (WNW 4 

DATE $-23-86 0-23-86 8-23-86 8-23-06 10-11-06 10-11-86 10-11-86 10-11-86 

TOTAL SOLIDS 230 535 406 387 Sl7 377 437 397 

TOTAL VOLATILE SOLIDS 165 345 311 316 456 309 301 268 

TEMPERATURE (Celsius) - - - - 15.5 15.5 13.8 13.5 

CONDUCTIVITY (enhos/cn) 6083 .4083 3883 «sw 6GE3) «= O.075E3 0.55883 0.6283 0.6483 of 

pl 5.05 409439453522 AY 8 . 

TOTAL ORGARIC CARBON 2.98 19.15 12.40 4.231 2.408 4.835 = 5.038 6.934 . 

CHLORIDE 2.6 120.2 112.6 120.2 10.4 0138.5 141.7 NY 

AMMOBIA-H 0.67 «0.09 0.04 O12 0.06 0.07 86.80 04.49 " 

BITRATE-W 0.05 7,58 16.43 47,780.03 219 13.28 22.88 

BITRITE-0 0.61 0.08 6.02 0.02 @.04 0.09 6.04 = 0.04 

WATER LEVEL-feet 909.81 909.42 909.35 909.58 912.35 910.75 909.67 910.39
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fable C.4-2 (coatiaced) 

° ") 

DATE 1-13-87 1-13-07 1-13-87 1-13-87 3-17-67 3-17-67 3-17-87 3-17-67 

° OPAL SOLIDS 7h MST 88 

“s | TOTAL VOLATILE SOLIDS 46. 216. 288 236 é. 282 264 203 

| TEMPERATURE (Celsies) 55 860 %0 76 #4445 £4176 10) 6.0 

CONDUCTIVITY (unhos/ca) (065E3 0.54E3 0.6683 0.5483 =. 075E3 0.5383 0.6683 «(0.6783 

pl $.62 4.63 4.46 4.01 5.07 4.46 4.05 4.66 | 

TOTAL ORGANIC CARBON 1.568 7.977 5.149 8.0653) 2.438 17.263 2.439 4.579 

CHLORIDE 0.6 «0.9 80.0 65.2 OG 162.166.7168 

ANMONIA-H 0.00 0.260 (1.83) 6.29 OL 07229 10.82 

NITRATE-H 0.02 4.040 25.18 6.450232 NAG 220 

NITRITE -¥ 0.61 0.12 0.04 0.03 0.00. 0.13 0.06 @.02 

WATER LEVEL-feet 910.73 909.90 909.37 909.73 912.35 910.25 909.33 909.78 

(Coaceatration = mg/L except as noted, Condectivity @ 25 Celsius) 

Table C.4-3 
Results of Septage monitoring for 

Conveational Paraneters 

. W-ssW-SS—«WW-SS 

. DATE 10-11-86 1-13-87 3-17-67 

, TOTAL SOLIDS 1578 3001S 2158 

| TOTAL VOLATILE SOLIDS 636. = 871 656 

. ) TOTAL SUSPENDED SOLIDS 3125 1470 == 2165 

| VOLATILE SUSPENDED SOLIDS 365 130 290 

| TEMPERATURE (Celsius) 16.6 7.6 6.0 

——cgupucervitr (wmhos/ca) 1.3583 1.983 2.1583
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fable C.1-3 (coatinved) 

rm $17 4.06 5.34 

BIOLOGICAL OXYGES DEMAND 1192 1580 1360 : 

TOTAL ORGANIC CARBON 100@ «1908.5 1041.3 . 

CHLORIDE 173.6 203.2 204.2 | . 

MeHONTA-1 112.9 128.6 0 1L4.3 : 

- nITRATS-# OT 1S 0.07 _? 

oO NTYRITR-# 0.05 «0.30 0.23 | 
(Concentration = ng/L except as noted, Conductivity @ 25 Celsies)
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ee ee ee 

Municipal Wastewater 

Department of Natural Resources VOLATILE ORGANIC — SOb1D-WASTE-PROGRAM 

; Form 4400-94 10-84 D-1 

Bill To: © Hazardous Waste O Non-Hazardous Waste O Spill Program 

- FacilityName 9 —————__ Lic. No. 0 2  SOtC*SFField Now LEE 

County County Code __ _____ DNR Point ID No. __ __ __ 

Collection Date: —— —_/___ —__/__ —_ Time (24-Hour Clock): —_ ——/__ —_ 

MM D D Y¥ Y H H M M 

Sample Location ——————————— 

Sample Description Se ee : 

Send 
Repect 

© Monitoring Well (W) O Waste (B) + 

% O Surface Water (W) O oi(0) a 

O Private Well (W) OQ Soil (S) 

City, State, Zip Code O Wastewater (E) O Leachate (L) . 

O Lysimeter (W) O Other 

Cuilected by 
Enforcement Split Sample . 

O Yes OQ No O Yes OQ No 

Telephone ( ) 
ee ceed = Ce <a Received by ——___————————————— 

COURY NOME Stab Ue Ou | Analysis Type (check (-) one) 

Detection Limits (ug/l) are oe hyd ( GC-MS Screening 

indicated in brackets [ | oF ge (ug) | 0 Follow-up of GC-MS Screening Sample Number (fill in) ________— 

0 007 Acrolein(50) o oa ee O GC-MS Screening and Quantification 

Saal 
i —S_ 

© 009 Acrylonitrile{20] ee Earle 

Gi 025 Benzene(1.0} o oO — =. oe ug 

© 046 Bromobenzene(4.0) Go Pe 183 cis-1,3-Dichloropropene(2.5) O O a 

0 051 Bromodichloromethane{1.5) 0 a ot _ 185 trans-1,3-Dichloropropene(2.5] O Qo ee 

© 053 Bromoform[5.0) Qa Qo LO 233 Ethylbenzene[1.0} a Qo a ces eee A aes 

0 055 Bromomethane[50) oud _______e ___ 0 427 Fluorotrichloromethane{1.0} O 0 —_— — * — 

C 063 n-Butylacetate(0.5} o oOo _____ e298 Isopropylbenzene/1.0} Qo oO — — — * — 

© 071 Carbon Disulfide[5.0] o oO _______e ___ [0 319 Methylethylketone (MEK)[12} O =O —_—_—*— 

O 073 Carbon Tetrachloride{1.5) o.6Ud ___ O93 Styrene[2.0} o. 6c ee 

OC 083 Chlorobenzene[2.0] o oa en en 396 1,1,1,2-Tetrachloroethane(3.0] O Oo: ae rr 

O 087 Chloroethane(2.0] o a _____ ee ___ 0 397 1,1,2,2-Tetrachloroethane[3.0] o oa See 

CS 093 2-Chiorcethylviny! Etherf4.0} CO 0 _____ ee ___ OF 899 Tetrachloroethylene{1.0] Qo a — — —_ * — 

OC 095 Chloroform(1.0} a oO __ ee ___ 401 Tetrahydrofuran (THF)[200} o a — » 

CO 108 o-Chlorotoluene[1.0) i oO as See 411 Toluene|1.0] a Oo a 

© 110 p-Chlorotoluene(1.0} oo eB 421 1,1,1-Trichloroethane{1.0] oO —— 7 

C 147 Dibromochloromethane[2.0} O O oe 428 1,1,2-Trichloroethane|1.5] i) ———_ * — f 

{not quantified] . v 

C 148 1,2-Dibromo-3-Chloropropane O Oo Se crs 425 Trichloroethylene(1.0} o oOo eee ears Oe 

O 153 o-Dichlorobenzene[2.0} i a ee Hees 428 Trichlorotrifluoroethane[3.0] 0 a ee 
{not quantified] 

© 155 m-Dichlorobenzene(2.0] o.6U6O __ ee ___ 434 Vinyl Chloride Oo a Pe eas lg 

© 157 p-Dichlorobenzene(2.0] o.6U0 __ es 437 Xylenesi(2.0} o oO te ae 

© 165 1,1-Dichloroethane{1.0] o oa ee o. 60 ee nO . 

© 167 1,2-Dichloroethane[{1.0] o a rr oO i 

© 169 1,1-Dichloroethylene(1.0} Oo oO oo. | Commene 

O 171 1,2-Dichloroethylene{1.0} Oo Oo — 
{not quantified] Date Received 

© 174 Dichloroiodomethane o.6U60 © ____ | and Sample No, —————__$_$_$_$_$_ 

O 181 1,2-Dichloropropane{1.0 oO oO —__ __ se __ . 

R.H. Laessig, PhD, Director Date Reported ———————____$_$_$€7?m 

Wisconsin State Laboratory 
Manionan Wieennein RINK « = prem ose =e Se
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