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ABSTRACT 

Threats to groundwater from the various products and 

wastes generated at auto repair facilities are a real 

concern to groundwater quality. Potential contaminants 

include heavy metals, volatile organic compounds (VOCs), and 

polynuclear aromatic hydrocarbons (PAHs). 

This study was conducted through two research projects 

on two University of Wisconsin campuses. Objectives were to 

determine the current methods of disposal, of automotive 

wastes, to evaluate possible alternative products and 

practices, to determine the extent of treatment currently 

occurring, and to examine groundwater contamination 

occurring at several sites. The study was funded by the 

Wisconsin Department of Natural Resources through a grant 

from the United States Environmental Protection Agency. 

The study involved three subprojects. The first was to 

survey motor vehicle repair facilities. The survey included 

the following: investigation of normal operations for motor 

vehicle waste disposal, an inventory of production of motor 

vehicle waste fluids, and determination of the extent of 

recycling and other waste minimization techniques. 

Next, four sites having an on-site waste treatment 

system and a connecting floor drain in a service bay area 

were identified and their groundwater monitored and 

analyzed. 
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Third, workshops were held to involve state agency and 

private sector representatives in discussions to identify 

and resolve some of the issues related to automotive waste 

disposal. Another objective of the workshops was to assist 

in the development of best management practices both for 

existing systems and for future waste generators. 

In addition, a UW-Madison study, working concurrently 

with this project, followed the waste stream from catch 

basins to septic tank to soil absorption fields and was 

valuable in identifying the components of the waste stream 

and degree of treatment occurring at various points. The 

study also looked at the fate of components as they proceed 

through these systems. 

Results of the survey confirmed that for the most part, 

owners/operators were interested in the project and would be 

willing to implement practices to prevent possible 

groundwater pollution if they were provided the necessary 

assistance with cost-effective alternatives to current 

practices. 

In the monitoring portion, investigation of the waste 

streams at automotive repair facilities showed a wide range 

of toxic chemicals are commonly used, and many of these 

chemicals were found in detectable amounts in the catch 

basins or septic tanks of the monitored sites. Contaminants 

included voes and metals as well as PAHs. 
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Groundwater testing results indicated that metal 

concentrations, Pb and Cd in particular, were not found in 

groundwater at the sites. According to the Madison study, 

metals were in general removed in the sludge of the catch 

basin and septic tank, with most remaining metals being 

removed in the soil absorption field. Groundwater in the 

contaminant plume remained low in metals. 

voes were found in septic effluent, and some were found 

to be impacting groundwater. This suggests that the waste 

treatment systems are not effective in treating automotive 

waste fluids. In general, the concentrations of voes and 

PAHs were fairly low with fewer compounds found in 

groundwater than in septic tank effluent. 

The workshops identified areas of greatest concern 

within the automotive repair industry. However, a 

cooperative program is still needed from state agencies to 

provide education on management and disposal alternatives 

for motor vehicle waste fluids and to address the issues of 

groundwater protection. 
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INTRODUCTION 

At least 50 percent of our nation's drinking water 

comes from groundwater; protection of this resource is 

therefore very important. In Wisconsin, 70 percent of the 

citizens get their drinking water from groundwater (Darnay, 

1990; Shaw, 1992). 

Environmental laws such as the Clean Water Act (1977), 

Safe Drinking Water Act (1974), and Surface Mining Act were 

created in the 1970s to protect the more visible surface 

water resources across the country. This did much to clean 

up many of our polluted streams and rivers but did nothing 

to protect our groundwater resources from contamination.· 

In 1976 this issue was partially addressed with the 

introduction of the Resource Conservation and Recovery Act 

(RCRA). 

RCRA is best known for its enforcement of on-site 

monitoring systems at waste disposal facilities such as 

landfills. Another provision of the Act, and one that 

concerns this project, is the Underground Injection Control 

(UIC) program (Domenico and Schwartz, 1990). 

Under the UIC program, there are five major categories 

of wells (Table 1). The purpose of this project was to 

investigate wells listed as the 5x28 subcategory of Class V. 

Under the UIC Program, a Class V well is described as a well 

that is deeper than it is wide. This definition covers 
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a wide range of potential wells, such as seepage pits, dry 

wells, and septic systems employing a drainfield. 

Table 1. Categories of injection wells under the UIC 
regulations 

Class I Inject hazardous and non-
hazardous wastes and fluids 
beneath the lowermost 
formation containing an 
underground source of 
drinking water within 1/4 
mile of the well bore. 

Class II Used in conjunction with 
oil and gas production. 

Class III Used in conjunction with 
solution mining. 

Class IV Inject hazardous or 
radioactive waste into or 
above a formation within 
1/4 mile of an underground 
source of drinking water 
(prohibited). 

Class V Includes all injection 
wells not included in I-IV 
and certain wells 
specifically named as Class 
V wells. 

Report of Class V Task Force on Trial Implementation of 
Analytical Process. Engineering Enterprises Inc. 1989. 

Automotive waste fluids entering the waste stream at a 

site employing a 5x28 well are the main focus of groundwater 

impacts studied in this project. Businesses such as 

automotive repair facilities, body shops, and car washes are 

examples of operations that would be likely to employ a 5x28 

well as a waste disposal practice. 
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The 5x28 subcategory wells consist of a repair bay 

drain connected to a disposal well which is a septic tank 

discharging to a drainfield or drywell. A few facilities 

included in the survey had service bay drains that 

discharged to municipal sewage systems were also inventoried 

to monitor motor vehicle waste fluid disposal practices. 

System types are known to range from simple dry wells 

to septic tanks with drainfields and, recently, to holding 

tanks for disposal of automotive wastes. Figure 1 shows a 

typical on-site waste treatment system, including a catch 

basin followed by a septic tank and leading to a drainfield. 

Until recently, these were the type of systems 

recommended and approved in the state of Wisconsin by the 

Department of Industry, Labor, and Human Relations (DILHR) 

in ILHR 83 Wis. Adm. Code. Qualifying sites, for purposes 

of this project, were ones that had their own on-site waste 

treatment systems and operated an automotive repair or 

service business in which motor vehicle waste fluids might 

enter that system. Again, this must include a floor drain 

in the service bay area which is connected to a oil/water 

separator or catch basin and finally entering a typical 

waste treatment system (Figure 2). 

Interest and concern across the country about leaky 

underground storage tanks that impact groundwater are 

becoming more widespread. Components such as benzene, 

toluene, ethyl benzene, and xylenes (BTEX) are commonly 
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found in gasoline and other related fossil fuels. These 

contaminants are being discovered in groundwater near many 

service stations across the country where fuel products are 

sold. There are programs in place in many states that 

assist owners of these facilities in cleanup of 

contamination. Because these products are also associated 

with automotive repair and service operations, there is a 

likelihood they may enter the waste drains in service bay 

areas. In rural areas, where a facility has its own waste 

disposal system such as a septic tank and drainfield, the 

possibility of groundwater contamination increases. 

studies done in California on benzene- and toluene

contaminated groundwater indicate that native microbial 

populations are able to reduce their concentrations (Karlson 

and Frankenberger, 1989). 

Bioremediation is not a widely-accepted remediation 

option in Wisconsin, nor is it practiced on small-scale 

contaminated sites. However, it is encouraging to note that 

a limited process of natural bioremediation is likely 

occurring by the native populations of microbes. It is then 

possible to see reductions in BTEX concentrations that may 

have impacted groundwater even if use of BTEX-containing 

compounds is not reduced or eliminated at these sites. 

The use of organic compounds at automotive service 

repair facilities is not limited to just BTEX components 

found in gasoline products or similar petroleum distillates. 
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One must also look at the class of chemicals associated with 

parts cleaners. These chemicals often contain halogens as 

part of their s~ructure. One group has the advantage of 

lower vapor pressure and low flammability, which is 

important in small garages that often employ cutting and 

welding equipment in nearby areas of the service bay. They 

are somewhat more effective than non-halogenated solvents 

such as Stoddard solvents in removing dirt and grime from 

parts. 

Another group includes brake cleaners in aerosols, used 

as a dry cleaning solvent at most repair shops, also 

containing halogenated compounds. These, too, are 

convenient and non-flammable, but have the advantage of a 

higher vapor pressure than parts cleaner solvents, so they 

evaporate readily. They often contain halogenated aliphatic 

compounds such as methylene chloride, 1,1,1-trichloroethane, 

and tetrachloroethylene as dry cleaners. 

Evidence appears to support the fact that these 

particular halogenated compounds are very slow to degrade 

biologically. Aliphatic compounds are much more likely to 

be removed by volatilization in the vadose or unsaturated 

zones (Wilson et al., 1983; Newsom, 1985; Domenico and 

Schwartz, 1990). 

Because it has been found that halogenated organic 

compounds such as 1,1,1-trichloroethane and chlorobenzene 

are showing up in drinking water supplies across the 
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country, it is important to look at their sources and fate 

in an effort to minimize these problems. It has been 

suggested that many of these compounds may pose a cancer 

risk to those using contaminated groundwater (Newsom, 1985). 

With this possible threat, it is important to look at major 

potential contributions to the problem and to investigate 

their persistence and transport in the treatment process and 

in groundwater. 

Estimates of groundwater use indicate that about one 

fifth of the nation's domestic water supply comes from rural 

domestic wells (Wilson et al., 1983). Usually, these rural 

locations have their own on-site waste treatment systems. 

This also includes businesses such as automotive repair and 

service facilities, as well as auto body and paint shops, 

and other service establishments. 

It is generally accepted that actual wastes generated 

at rural sites are similar to their urban counterparts 

(Hathaway, 1980; Jaffe and DiNovo, 1987). With this in 

mind, businesses as well as households may pose a 

significant threat to groundwater if individuals are not 

careful with their waste handling and disposal practices. 

This is especially true in regard to the hazardous volatile 

contaminants previously mentioned. It should also be noted 

that even though a business is in an area serviced by a 

publicly-owned treatment works (POTW), careful handling of 

waste must still be practiced. Urban businesses may often 
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assume that it is permitted to dischiarge some hazardous 

materials because of the treatment available at municipal 

plants. These businesses that generate automotive waste are 

still required to have some form of waste separation such as 

oil separators or catch basins (Rodenberg, 1992). 

Until recently, there had been a growing number of on

site sewage disposal systems as a result of the increased 

number of individuals moving to rural and suburban areas. 

Small, independently-owned businesses such as body shops and 

family-run auto shops also increased in rural areas (Nelson 

and Ward, 1981). Current estimates have indicated that new 

service station and garage construction has actually 

declined about 17 percent (Darnay, 1990); however, 

established privately-owned businesses still constitute a 

groundwater concern. Continued use over a number of years 

increases the possibility of groundwater impacts from normal 

operation of these rural disposal systems, as earlier 

systems are often not up to current ILHR codes, and these 

codes are not designed for protecting groundwater from 

chemicals. The type of chemicals and possible contaminants 

from various products used could be a threat to groundwater 

supplies (Hathaway, 1980; Jaffe and DiNovo, 1987). 

The same reasoning that pushed public concern for 

possible contamination.from household wastes helped prompt 

further study into the problems automotive repair facilities 

could pose on our water resources. 
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Project Participants 

United States Environmental Protection Agency (EPA) 

Region V requested development of projects to identify and 

locate shallow injection wells associated with automotive 

service facilities, to characterize the current wastes 

discharged, to identify existing disposal practices and 

alternatives available to operators, as well as to conduct 

studies of the treatment efficiency of current waste 

disposal systems and to study groundwater quality impacts at 

four research sites. 

Funding for this project was granted to the Wisconsin 

Department of Natural Resources (DNR) Bureau of Water 

Supply, with Richard T. Roth to be the administrator of the 

grant. The project is part of the Underground Injection 

Control Program (UIC) which is part of the Resource 

Conservation and Recovery Act (RCRA). 

The study was a cooperative research effort between the 

University of Wisconsin Madison and the University of 

Wisconsin Stevens Point (UWSP). Dr. Byron H. Shaw, 

Professor of Soil and Water Science at the College of 

Natural Resources, UWSP, was contracted to fulfill the 

project at UWSP. 

State regulators, local agencies, service station 

owners, waste haulers, etc. were called upon to assist in 

the process of developing a ranked list of alternative 
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practices and products that protect groundwater and minimize 

costs for disposing of these wastes. This project also 

attempted to involve both agency and private sector 

representatives to resolve some of the questions raised and 

problems identified by the study. 

The UW-Madison study, working concurrently with the 

UWSP project, followed the waste stream from catch basin to 

septic tank to disposal fields and was valuable in 

identifying components of the waste stream in this project. 

The study also looked at the fate of components as they 

proceed through these systems, including the vadose zones of 

the septic drainfield. 

Objectives 

This project involved three separate but related sub

projects. They are (1) Survey of Auto Repair Facilities, 

(2) Groundwater Impact Investigation and (3) Informational 

Workshops. Listed below are components of each segment. 

1. Survey of Auto Repair Facilities 

Develop and conduct a method of inventorying wastes 

currently discharged by, disposal practices used by, 

and disposal alternatives available to service station 

owners. 
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Administer survey and conduct interviews with state and 

local agencies, service station owners, and waste 

haulers. 

Evaluate and inventory sites to determine those 

qualified for monitoring. 

2. Investigate Groundwater Impacts 

Conduct investigations to determine the impacts that 

service station disposal wells have on groundwater 

quality. 

Impacts were examined through on-site soil 

investigation, groundwater monitoring, and sample 

analysis. 

3. Conduct Informational Worksho~s 

Conduct interviews and workshops with state and local 

agencies, service station owners, and waste haulers. 

Share information gained through monitoring and 

analysis at sample sites with workshop participants. 

Disseminate recommendations from the workshops with 

people involved in the automotive repair industry. 



SURVEY OF REPAIR FACILITIES 

Purpose of Survey 

The purpose of the survey was to supply data on 

automotive repair facilities, dealerships, body shops, or 

other businesses that generate automotive waste and to 

determine whether current practices of disposal of these 

wastes are adequate in preventing impacts to groundwater 

resources. 

Specifically, this survey was to inventory types of 

automotive waste generated at facilities that have their own 

on-site waste treatment system, usually employing a septic 

tank and soil absorption system or drainfield into which 

automotive-related waste may enter. 

Waste Inventory 

The products used at automotive service facilities are 

often proprietary and it is difficult to ascertain potential 

individual contaminants from the label name. · In an effort 

to get an idea of the types of chemicals that may be 

encountered in the groundwater monitoring study, a general 

characterization of waste types and products employed was 

needed. Initial characterization of the waste produced was 

obtained from sources such as Household Waste by Hathaway 

(1980) and Jaffe and DiNovo (1987) (Table 2). This helped 

to identify the common household chemicals that could be 
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added to the list of compounds that might be used at an 

automotive repair facility. 

Table 2. Predicted priority pollutants in household 
wastewater.* 

Organics Inorganics 

Benzene Arsenic 

Phenol Cadmium 

2,4,6-Trichlorophenol Chromium 

2-Chlorophenol Copper 

1,2-Dichlorobenzene Lead 

1,4-Dichlorobenzene Mercury 

1,1,1-Trichloroethane Zinc 

Naphthalene Antimony 

Toluene Silver 

Diethylphthalate 

Dimethylphthalate 

Trichloroethylene 

Aldrin 

Dieldrin 

*Compounds chosen for this table are a result of an 
arbitrary selection methoa. other solvents not listed 
may occur depending on locality and frequency of use. 
(Hathaway 1980) . 

Because those businesses that employ potentially

hazardous chemicals·in their operation must be supplied a 

Materials Safety Data Sheet (MSDS) by the manufacturer for 

each product used, this information was also helpful in 

making determinations of possible contaminants entering the 

waste stream. 
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one of the research sites, Woodruff DNR maintenance 

shop, supplied a chemical and daily usage list of automotive 

products. This list was independently completed by the shop 

supervisor to inform his employees of the chemicals they 

would be exposed to. This inventory was useful in the 

characterization of waste generated at that facility and 

helped summarize information available on their MSDS lists. 

Table 3 is an example of the products used at the 

Woodruff site and the chemical components found in those 

products. 

Table 3. Chemicals and solvents used in shop; Woodruff DNR 
maintenance building, Oneida County. 

Products Used Daily Relevant Chemical components 

Rediform gasket cement Acetic acid 

Silicone seal Acetic acid 

Bead sealer Trichloroethylene 

Brake guard Perchloroethylene, 1,1,1-
Trichloroethane 

Selex 100 Silicone, Hexane 

Gum solve Methanol, Toluene, Methylene 
chloride 

Windshield washer fluid Methanol 

Noxice Isopropyl alcohol 

Stoddard solvent Petroleum base 
(nonhalogenated) 

Fuel oil Petroleum distillates 

Gasoline Petroleum distillates, lead 

Diesel fuel Petroleum distillates 

Transmission fluiq Petroleum distillates 

Engine oils Petroleum distillates 
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Table 3 continued. 

Brake fluid Glycol ethers 

Weekly Use 

Loe tite primer 1,1,1-Trichloroethane, 
aromatic amines 

Carburetor cleaner Methylene chloride, xylene 

Solder paste Zinc chloride 

Loe tite Methacrylic ester 

Glass cleaner Butyl cellosolve 

Acetone Acetone 

Starting fluid Diethyl ether 

Battery acid Sulfuric acid 

Prepsol Petroleum distillate 

Enamel Petroleum distillate 

Lacquer Petroleum distillate 

Turpentine 

Body filler Polyester resin-styrene 

Asbestos dust 

Safety-Kleen Cresylic acids, Petroleum 
sulfonate, Methylene chloride, 
1,2-Dichlorobenzene, 
Tri-e-thanolamine, Complex 
amines 

Stainless Steel coating Toluene, 2-Butoxyethanol, 
Chromium, Nickel, Xylene, 
1,1,1-Trichloroethane 

Characterization of the waste stream was an essential 

part of the survey and not only showed the need for on-site 

monitoring but helped to focus on potential contaminants to 

groundwater quality. Three main categories of contaminants 

were looked at in this study. They include heavy metals, 
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volatile organic compounds {voes), and polynuclear aromatic 

hydrocarbons (PAHs). From the survey, literature, and 

general knowledge of the typical products used, it was 

decided that the heavy metals most likely to be found in 

automotive waste stream fluids were lead, chromium, and 

cadmium {EPA Title 40 eFR Part 261 Appx VIII). 

voes were scanned for a wide range of possible 

contaminants listed under EPA methods 8021. The focus again 

would be on those materials associated with gasoline fuels, 

petroleum distillates, solvents, and parts cleaners directly 

used by the automotive repair and service industry. 

PAHs were to be screened in much the same way as voes, 

under EPA Method 610 by HPLe and Method 8270A by GeMS, and 

are included as another possible source of contamination to 

groundwater. The source of PAHs for purposes of this study 

was largely incomplete combustion of fossil fuels (Pruell 

and Quinn, 1987). It was this association that prompted 

interest in their detection as a potential contaminant in 

the same waste stream. 

survey Development 

Survey questions {Figure 3) were formulated to address 

the general lack of information regarding automotive repair 

facilities. 

The survey asked questions about total amounts of 

automotive fluids used, disposed of, and recycled per month 

to determine a volume of waste generated. This related to 
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the amount of work done at each site; it would stand to 

reason that larger operations would have a greater potential 

to contaminate groundwater from increased amounts of 

hazardous chemicals. 

The survey asked questions about recycling of products 

and what types of solvents and cleaners were commonly used. 

The types of parts cleaners that were commercially available 

to businesses involved in automotive repair and service were 

recorded from the survey. Locations of these parts cleaners 

in relation to floor drains was also important, because 

accidental spills do occur and a nearby drain or catch basin 

is likely to be the point of entry of hazardous materials 

into a facility's on-site waste disposal system. 

The survey addressed types of vehicle repair operation, 

identified motor vehicle waste fluids used and volumes 

generated, on-site wastewater treatment, length of business 

operation, and willingness to participate in a monitoring 

program. Figure 3 shows the complete survey instrument. 

Figure 3. Survey for service bay operators. 

Name ____________ Address __ -=--,---------
City_,..--,.-----,=--.,.._--,-...,.....,-- State..,...... __ Zip __ _ 
Location (legal description) of business: 

1. What type of waste disposal system do you have for your service 
bay areas? 

private on-site waste disposal 
-- municipal sewage hookup == other (such as holding tank) 
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Figure 3 continued. 

2. Do you have a floor drain in the service bay area? 
___ yes no don't know 

If yes, do these drain into the septic system? 
___ yes no don't know Enter a dry well? 

3. What is the type of on-site waste disposal system employed: 

catch basins - followed by septic tank and drainfield 

catch basins - followed by septic tank and drywell 

dry wells 

septic tank followed by drainfield 

septic tank followed by drywell 

other (accumulation tank?) 

4. Are wash basins connected to the same floor drain system? 
___ yes no don't know 

5. Do you use a parts cleaner? 
___ yes no don't know 

If yes: 

Are solvents recycled? 
___ yes no don't know 

Is the parts cleaner located near floor drains which could 
receive spilled solvents? 
___ yes no don't know 

Do you perform maintenance on the parts cleaner yourself? 
___ yes no don't know 

Or, Is maintenance performed by a contractor? 
___ yes no don't know 

6. How are floor surfaces cleaned? 

Detergent degreaser 
Organic solvents (petroleum distillates) 

___ Halocarbon solvents such as methylene chloride 
Other 

7. Which of the following types of operations are typically 
performed in your service bays? 

General tune-ups 
Oil changes 
Radiator flushing 
Carburetor cleaning 
Car wash 
Steam cleaning or high-pressure engine cleaning 



Figure 3 continued. 

Body work: 
Spray painting 
Stripping 
Rust removal 
Sand blasting 
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8. Check off the following materials that may enter your 
particular system via service bay drains: 

---

drain oil 
antifreeze 
carburetor cleaners 
degreasers such as "Gumout," "Gunk" 
paint removers 
.floor cleaners 
waste gasoline 
mineral spirits 
storage battery (refilling) 
ketones such as acetone, methyl ethyl ketone 
methylene chloride 
toluene 
petroleum distillates such as naphtha 

Are any of these recycled? 
drain oil 
antifreeze 
carburetor cleaners 

___ degreasers such as "Gumout," "Gunk" 
___ paint removers 

floor cleaners 
___ waste gasoline 
___ mineral spirits 
___ storage battery (refilling) 
___ ketones such as acetone, methyl ethyl ketone 
___ methylene chloride 

toluene ------ petroleum distillates such as naphtha 

9. Do you currently recycle petroleum products? 
___ yes no don't know 

If yes, which ones? 
waste oil 
spent solvents 
others 

10. Do you reuse any petroleum products such as waste oil or 
solvents? 
___ yes no don't know 

11. Are any of these waste products burned for heating? 
___ yes no don't know 

12. Have you had problems getting waste haulers to pick up 
materials? 
___ yes no don't know 
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Figure 3 continued. 

13. Do you accumulate any waste that requires special handling 
(e.g. toxics)? 
___ yes no don't know 

If yes, which ones? 

14. Do you bear the cost of disposal by yourself or do you 
consolidate similar waste with other service bay owners? 

self consolidate 

15. Approximately how much waste oil do you generate per month? 
gallons 

16. How much other petroleum-based waste do you generate? 
gallons 

Solvents? 
gallons 

Cleaners? 
____ gallons 

17. How deep is your drinking water well? 
feet 

18. Do you have your well water tested for volatile organic 
compounds (VOCs)? 
___ yes no don't know 

If yes, were any found? 
___ yes no don't know 

19. How long has your business been in operation? 
_____ years 

20. How long has the facility been owned by the current operator? 
years 

21. Would your business be interested in having its water tested 
for voes? 
___ yes no 

22. Would you or your business be interested in a monitoring 
program? This would involve placing test wells down-gradient 
of drainfield or drywell to measure water quality. 

___ yes no don't know 

Site Selection for Conducting the Survey 

The Central Sands area was initially selected due to 

the susceptibility of the sandy soils of this area to 
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groundwater contamination. A cooperative study with uw

Madison tied portions of this study area into those of other 

soil types in Wisconsin. 

The survey originally identified motor vehicle service 

stations in the Central Sands area of Wisconsin that have 

on-site wastewater treatment systems that are classified by 

US EPA as Class V underground injection wells (5x28). 

However, due to the lack of a large enough number of 

cooperating owners/operators in this region, cooperating 

sites in other areas of the state were also surveyed. These 

included sites having soil characteristics of a sandy 

texture; however, survey information from sites other than 

sands provided equally useful data for the project. 

One source of potential sites was supplied by an 

inventory done for DNR by UWSP that covered the central 

Wisconsin counties of Wood, Portage, and Waupaca. Many of 

these same sites were resurveyed by this project to get more 

information on their business and for possible interest in 

the project's monitoring phase. 

The survey process also took advantage of a WDNR Bureau 

of Water Supply statewide inventory of Class V injection 

wells, of which motor vehicle repair facilities were a part. 

This list resulted in surveys being sent to facilities in 

many state DNR districts. It also gave a general pool of 
. 

sites with Class V wells, from which qualifying sites could 

be chosen to administer the survey. 



23 

Survey Administration 

Twenty-two surveys were initially mailed to qualifying 

sites, with a 18 percent return rate. In addition, 45 door

to-door surveys were conducted to ensure responses or to 

make on-site adjustments to information obtained through the 

mail. This helped resolve many questions about products 

used and provided a personal element to the questionnaire. 

The final survey response rate was 47.6 percent, or 33 

surveys completed of 67 total mailed and conducted by 

interview. 

Responses most credible to this project were felt to be 

those obtained from on-site interviews. Generally, most 

people were interested in the overall concept, but were a 

little apprehensive about allowing their facility to be used 

for the monitoring portion of the project. With this 

contingency removed, most were quite willing to answer most 

questions honestly and frank~y. Some owners of older 

systems that would not pass present code requirements for 

industrial or automotive waste disposal were still willing 

to answer the questionnaire. This study's intent was not 

for enforcement nor to compel individuals to modify or 

reduce their generation of automotive waste fluids, but 

completing the survey seemed to heighten their awareness of 

potential contamination of the groundwater resource that 
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could result from their operation. The survey process 

therefore performed an educational role. 

Survey Results and Discussion 

survey Tabulation 

Surveys were mailed or hand delivered to 67 motor 

vehicle service stations. Of the 67 surveys administered, 

only 17 were returned by mail. Sixteen more were completed 

during an on-site visit. There were five of these sites 

where the owners were not willing to complete the survey, 

but there was enough familiarity by the survey administrator 

with station operations and the disposal system to fill out 

the form. A total of 33 surveys were therefore compiled and 

included in the following summary. 

The first two questions of the survey dealt with type 

of waste disposal system in the facility. These questions 

were used to determine if a site qualified as being a Class 

V well. Of the 33 surveys completed, four were found to be 

connected to a municipal waste treatment system; therefore, 

these were not qualifying sites as defined. 

Twenty-nine responding sites met one or more of the 

following criteria for a qualifying site for purposes of 

this project: 

1. On-site wastewater disposal system. 

2. Floor drain/catch basin in the service area. 
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3. Floor drain/catch basins discharged to a septic 

tank/soil absorption system. 

Only responses from these 29 sites were used in tabulating 

survey questions numbered 3 through 22. From these sites, 

it was hoped that four could be selected for monitoring to 

meet the second project objective. 

Twelve sites met the requirement of having a catch 

basin, septic tank, and drainfield. However, operators at 

the best sites for monitoring were not necessarily 

interested in participating. Sites that were ultimately 

selected for monitoring still fulfilled the specifications 

for a qualifying site. Valid information regarding 

groundwater impacts was nonetheless obtained from some less

than-ideal sites. Some sites might have had limitations as 

far as soil conditions or volumes of motor vehicle waste 

generated, and might not reflect impacts from a typical 

repair facility. 

Based on survey responses, the following conclusions or 

observations were made. 

An important question in the survey was one concerning 

parts cleaners, because a wide range of possible organic 

compounds are associated with this piece of equipment. 

Nineteen (66%) used a parts cleaner at their facility. Of 

these 19, 84% indicated that they recycled the waste solvent 

generated by the parts cleaner. Approximately 21% said they 
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performed their own parts cleaner maintenance, while 58% 

indicated a private contractor did the work. 

Specific questions on the exact chemicals used in the 

parts cleaner were not asked. However, for those who 

performed their own maintenance of the parts cleaner, it was 

assumed a non-halogenated mixture such as Stoddard solvent 

was used, which can be recycled with waste motor oil. 

It is assumed that owners purchasing solvents that 

would become hazardous when deemed waste would accept the 

responsibility of their proper disposal through a licensed 

contractor, under RCRA small-scale hazardous waste generator 

laws. This would be the case no matter who completed the 

maintenance on the parts cleaners. 

Sixty-eight percent indicated that the parts cleaner 

was not near the floor drain. This, however, was somewhat 

subjective, because most of the parts cleaners were actually 

located in the service bay areas and "near" to most 

operators seemed to mean directly above the floor drain. 

Floor surfaces, according to the responses, were 

typically cleaned with absorbent materials such as floor dry 

(38%). Stains caused by oil spills were often cleaned with 

detergent degreasers. This represented about 24% of the 

facilities, with only 7% indicating the use of petroleum 

distillates. Most operators remove the majority of motor 

vehicle waste fluids with an absorbent material before 

attempting to wash the floors. It is, however, this 
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practice of washing the floor that is likely to be a major 

cause of the elevated levels of petrochemicals found in the 

shop catch basins. 

Because oil changes were typically performed at these 

facilities (90%), the highest percentage of waste generated 

was logically drain oil. Fifty-two percent of the 

facilities also performed maintenance involving radiator 

fluids. Because both of these fluids are found in the 

majority of sites surveyed, it is reasonable to assume that 

they would represent the largest volume of contaminants to 

enter the waste stream from normal work performed. This 

volume is not from actual dumping of these fluids into catch 

basins, but rather from leaks, improper handling, or 

accidental spills that may occur near floor drains. It 

should be noted that some facilities do in fact dump their 

antifreeze down their drains as a means of disposal. This 

may be a practice carried over from the urban areas where 

municipalities allow dumping of small volumes of antifreeze 

in their systems. 

The amount of waste motor oil generated ranged from a 

low of 6 gallons per year to 3600 gal/yr at a semi-truck 

repair shop. Dealerships also generated higher levels of 

waste oil than many of the smaller auto repair shops. Waste 

oil volume generated may actually be higher than indicated 

in the survey. Some facilities (14%) used a portion of 

their waste oil as a fuel for heating or in motor vehicle 
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fuel formulation, and this may not have been reported as 

waste. 

A high percentage (79%) of respondents indicated that 

waste oil generated was recycled. In addition, 50% recycled 

other spent solvents. Very few (10%) indicated having any 

problems getting waste materials picked up. As an 

alternative to re~ycling, 10% indicated that their waste oil 

was burned on-site for heating. 

An important question asked involved the problems 

operators and owners had in getting waste haulers to pick up 

waste solvents. Only 10% indicated that they had any 

problems. This low number is encouraging, because 

v groundwater impact from motor vehicle waste can be 

effectively reduced by recycling. 

Initial tabulation of interest in the monitoring 

program is somewhat misleading. The number of those 

indicating interest is probably higher than those who would 

actually participate. Some indicated concern about problems 

if their system was shown to be in non-compliance with 

regulations or if contaminants were found. Those willing to 

participate in a monitoring program included those from the 

public sector and those with newer waste disposal systems. 

The tallied results of the surveys are provided in 

Figure 4. 
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Figure 4. Resu~ts of survey for service bay operators 

1. Types of waste disposal system in service bay areas: 

24 private on-site waste disposal 
4 municipal sewage hookup 
5 other (such as holding tank) 

2. Floor drain in the service bay area: 
28 __ yes 5 no don't know 

Drain into the septic system: 
_24 __ yes no don't know 

Enter a dry well: 
___ yes no don't know 

3. Type of on-site waste disposal system employed: 

12 catch basins - followed by septic tank and drainfield 
5 catch basins - followed by septic tank and drywell 
1 dry wells 
5 septic tank followed by drainfield 
1 septic tank followed by drywell 
5 other (holding tank:) 

4. Wash basins connected to the same floor drain system: 

s. 

_lS __ yes 10 no 4 don't know 

Parts cleaner used: 
_19 __ yes 10 no 

If yes: 

Solvents recycled: 
_16 __ yes _2 __ no 

don't know ---

1 don't know 

Parts cleaner located near floor drains: 
_3 __ yes 13 no _3 __ don't know 

Maintenance performed on the parts cleaner by operator: 
_6 __ yes 13 no don't know 

By contractor: 
11 yes 6 no 2 don't know 

6. How floor surfaces are cleaned: 

Detergent degreaser 
Organic solvents (petroleum distillates) 
Halocarbon solvents such as methylene chloride 
Other· 
(1 CaC12, 5 water, 11 floordry/absorbent) 

7. Types of operations are typically performed in service bays: 

21 General tune-ups 
26 Oil changes 
15 Radiator flushing 
11 Carburetor cleaning 
19 Car wash 
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Figure 4 continued. 

8 Steam cleaning or high-pressure engine cleaning 
3+ Body work: 
7 Spray painting 
5 stripping 
4 Rust removal 
4 Sand blasting 

8. Materials that may enter system via service bay drains: 

10 drain oil 
12 antifreeze 
6 carburetor cleaners 
7 degreasers such as "Gumout," "Gunk" 
2 paint removers 
6 floor cleaners 
5 waste gasoline 
5 mineral spirits 
3 storage battery (refilling) 
2 ketones such as acetone, methyl ethyl ketone 
2 methylene chloride 
2 toluene 
3 petroleum distillates such as naphtha 

Materials recycled: 
25 drain oil 
6 antifreeze 
5 carburetor cleaners 
2 degreasers such as "Gumout," "Gunk" 
3 paint removers 
2 floor cleaners 
4 waste gasoline 
5 mineral spirits 
3 storage battery (refilling) 

ketones such as acetone, methyl ethyl ketone 
2 methylene chloride 
2 toluene 
4 petroleum distillates such as naphtha 

9. Petroleum products recycled: 

22 waste oil 
14 spent solvents 
3 others 

10. Waste oil or solvents reused: 
_4 __ yes 25 no don't know 

11. Waste products burned for heating: 
_4 __ yes 25 no don't know 

12. Problems encountered getting waste haulers to pick up 
materials: 
_3 __ yes 26 no ___ don't know 

13. Accumulate waste that requires special handling; list: 

7 yes 22 no 
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Figure 4 continued. 

14. cost of disposal born by yourself or consolidate similar waste 
with other service bay owners: 

28 self 1 consolidate 

15. Waste oil generated per month: 
____ gallons (range 6-1200 gal/yr) 

16. Other petroleum-based waste generated: 
____ gallons 

Solvents: 
____ gallons 

Cleaners: 
____ gallons 

17. Depth of drinking water well: 
feet 

18. Well water tested for volatile organic compounds (VOCs): 

19. 

20. 

_8 __ yes 14 no _7 __ don't know 

Any found: 
___ yes 6 no 2 don't know 

How long business has been in operation: 
____ years 

Time owned by the current operator: 
____ years 

21. Interested in having water tested for voes: 
_16 __ yes 12 no 1 don't know 

22. Interested in monitoring program: 
_9 __ yes _9 __ no 11 don't know 

Conclusions 

The survey was developed to get an idea of the types 

and volumes of related motor vehicle wastes and to inventory 

facilities for possible further study in this project. The 

survey generally supplied the necessary information to make 

monitoring site selection possible, but could have addressed 

other questions that arose later in the project. For 
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example, some questions could have been worded more clearly 

to avoid confusion by the respondents; and further 

information could have been gathered regarding recycling of 

materials. 

In the process of collecting data from the survey, 

valuable information not included in the questions was 

obtained from some operators of the facilities. On-site 

surveying enabled owner/operators to make personal comments 

to the surveyor. Such comments included the following 

questions: 

• Why should my business be regulated and singled out 

when households use the same types of potentially harmful 

products? 

• What will the agencies involved with enforcement do if 

an on-site monitoring program detects contaminants at or 

above enforcement standards or even at the preventive action 

level (PAL)? 

• If good faith intentions in using an up-to-date, 

approved system at the time of construction of the 

facilities proved to be inadequate to protect the 

groundwater quality, what will the DNR and EPA do to assist 

me? 

• Why don't you bother businesses nearer your university? 

The survey asked if their site could be used for 

monitoring. This was probably the most difficult question 



33 

for a conscientious owner to answer, but one necessary for 

groundwater impact studies. 

Another point mentioned previously was the fact that 

similar surveys were conducted by DNR to establish a data 

base of Class V injection wells statewide. Had this project 

been directed to focus more on a statewide inventory, a more 

concentrated effort could have been made to enhance the data 

base information. Duplication of similar survey results 

could have been minimized. Ideally, the use of a completed 

statewide inventory would have been the best approach in 

selecting possible sites for the project. Perhaps some of 

the problems of cooperation could have been reduced if most 

owner/operators across the state were aware of the potential 

problems that their operations may pose on groundwater. The 

general feeling among those surveyed was that they alone 

were being singled out for a study that would impose a high 

cost on their business. 

The survey results did indicate that many operators are 

currently recycling a number of products, especially waste 

oil and parts cleaner solvents. More guidance is apparently 

needed even for these compounds, as the response rate was 

not 100%. These results also indicate a wide range of 

hazardous chemicals are used in the auto repair business. 

The fate of most of these is uncertain, as most used in 

small amounts cannot be efficiently collected and recycled. 

Many of these will enter the waste streams or be volatilized. 



GROUNDWATER IMPACT INVESTIGATION 

Introduction 

This phase of the research was designed to examine the 

possible impacts to groundwater from motor vehicle waste 

generated at automotive repair facilities. It looked at 

impacts from heavy metals, voes, and PAHs by examining the 

waste stream from septic tanks to the effluent plume in the 

groundwater downgradient of the drainfields. Impacts were 

examined through on-site soil investigation, groundwater 

monitoring, and soil analysis. 

General background chemistry looked at conservative 

ions such as chloride and nitrate to establish correlations 

between those ions found in the septic tank and those found 

in groundwater. Taking into account any upgradient 

contributions, this information would be used as an 

indicator of the fate of other compounds entering the waste 

stream from sanitary waste and floor drains and exiting into 

the groundwater via the drainfield. Conductivity, pH, iron, 

and ammonia were also analyzed to verify that the 

downgradient monitoring wells were in fact in the effluent 

plume. 

34 
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Site Selection 

sites were selected with the intent of picking those 

closest to the soil type of the Central Sands area of 

Wisconsin. The sited facility also had to meet criteria of 

having at least one full-time mechanic and a service bay 

area with a catch basin connecting to a soil adsorption 

system. Low numbers of qualifying sites, due mainly to lack 

of cooperation, forced this project to look at other areas 

in the state and include soils other than sands. Lack of 

cooperation or interest by the private sector again was 

responsible for the small number of sites available to 

monitor. The lack of cooperation was largely due to 

potentially very high clean-up costs being imposed if the 

research turned up any contamination in groundwater. 

The four sites ultimately selected were (1) Woodruff 

DNR in Oneida County, (2) Griffith Nursery in Wood County, 

(3) Town of Hull garage in Portage County, and (4) Kettle 

Moraine State Forest in Waukesha County (Figure 5). All 

sites were publicly owned and operated, and with the 

exception of the Town of Hull, were DNR facilities. 

Site layouts, topo maps, and septic plans were obtained 

for groundwater flow assessment and for locating the 

monitoring wells. 

Groundwater monitoring was carried out quarterly for a 

year after site selection and placement of monitoring wells 
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Figure 5. Site locations for monitoring project. 
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at each of the four facilities. Groundwater samples were 

tested for general background chemistry in addition to the 

components found in automotive waste fluids. These included 

voes, PAHs, and the heavy metals chromium, lead, and 

cadmium. A correlation of contaminants found from waste 

characterization of the septic effluent to those impacting 

groundwater was determined after the sampling period. The 

results are presented later in this chapter. 

Site Description 

Woodruff 

The first site was the Woodruff DNR maintenance garage, 

located at the corner of Hwy. J and Madeline Lake Road; 

SW1/4, SW1/4, Section 5, T39N, R7E, Town of Woodruff, Oneida 

County. 

The shop floor catch basin for oil/water separation 

discharges to a 1000-gallon concrete septic tank that 

discharges to the soil absorption system (Figure 6). Motor 

vehicle waste commingles with septage. The wastewater 

system is approximately 13 years old. 

The drainfield is located northeast of the maintenance 

building in sandy loam soil, mixed with small cobbles. The 

Oneida County soil survey shows Pence-Vilas soils, loamy 

sand soil with a slope of nearly level to rolling. Depth to 

water is about 4.6 meters with a gravel layer 0.3 meters 
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thick just above the water table. Site plans for location 

of the drainfield were supplied by the facility manager. 

This site employs at least two full-time mechanics and 

services 400-500 vehicles per year. 

Detergent degreasers are used on floors. The parts 

cleaner is serviced by contract. 192 gallons of solvents 

and 1200 gallons of waste oil are recycled per year. Some 

antifreeze is drained into catch basins. 
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Griffith Nursery 

Griffith Nursery is 2 miles south of Wisconsin Rapids 

on Hwy. 13; SEl/4, NWl/4, Section 32, T22N, R6E, Town of 

Grand Rapids, Wood County. The vehicle service station 

employs a catch basin in the shop floor, which is connected 

to a perforated soil pipe that exits the building and heads 

to the southwest (Figure 7). Septic waste does not 

commingle with motor vehicle waste generated in the service 

bay area. In fact, the domestic waste septic system 

discharges into a drainfield on the southeast end of the 

building. The facility is used for minor vehicle repair, 

and 96 gallons of waste oil are recycled per year. The 

parts cleaner is serviced by contract. 

The soil is Plainfield sand, with a 12-35% slope. The 

site is mostly sand, with a 0.3 meter layer of silt or clay 

2.5 meters below the surface elevation near monitoring well 

SD'B' and SD'C'. Depth to groundwater from the surface 

averaged 6 meters for the downgradient wells SD'B', SD'C', 

and SD'D. 
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Town of Hull 

Town of Hull service garage is at the corner of Willow 

Springs and Town Hall roads; SWl/4, NEl/4, Section 15, T24N, 

RSE, Town of Hull, Portage County. 

The soil series are Plainfield sand and Friendship 

loamy sand, soils formed mainly in outwash sand and gravel. 

Soils at the site consisted of sand texture with no gravel 

present except in the trenches. A buried A horizon was 

encountered at about 1.5 meters and the water table averaged 

3 meters from the surface. 

The septic system consisted of a catch basin connected 

to a series of two 1000-gallon tanks and finally to a 

drainfield with three lateral trenches (Figure 8). Domestic 

and motor vehicle wastes are commingled. The system is 

approximately 11 years old. 

They have a serviced parts cleaner. 200 gallons per 

year of waste oil are recycled. Antifreeze is not recycled. 
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Kettle Moraine State Park 

Location: Hwy 59; SWl/4, SEl/4, Section 19, T.5N, R.17E, 

Town of Eagle, Waukesha County. 

The soil series in this site include Aztalam loam and 

Martinton silt loam. These are poorly-drained to well

drained soils that have a subsoil of clay loam. This 

property was excavated to level the area for the buildings. 

The exposed surface soil is more characteristic of the 

Montgomery-Martinton-Hebron-Saylesville association, which 

reflects a subsoil of clay to clay loam. This is typical of 

a poorly-drained soil, which was noted at the site. 

The wastewater system consists of three floor drains 

with catch basins in parallel that discharge to a septic 

tank that discharges to a lift station followed by a 

distribution box that delivers the effluent to the soil 

absorption system (Figure 9). Domestic waste and periodic 

aquarium overflow are commingled with motor vehicle wastes. 

The manager of the station noted that there is periodic 

surface ponding of water at the southeast end of the 

drainfield. The wastewater system is approximately 12-13 

years old. 

The station recycles about 400 gallons of waste oil per 

year, and antifreeze and used batteries are also recycled. 

Petroleum distillates, carburetor cleaners, gasoline and 
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biodegradable solvents are also generated as waste but not 

recycled. Safety-Kleen parts cleaner is recycled by the 

distributor. 

Methods 

Selecting Well Sites 

In siting the wells at each of the four study sites, 

the objective was to look for plumes of highest effluent 

concentrations. These areas would also contain the highest 

automotive waste fluids that might be impacting groundwater. 

In order to accomplish this, topographical or groundwater 

flow maps were used to estimate regional or local 

groundwater flow. Looking at surface features on maps and 

on the site itself gave a good indication of probable 

groundwater flow direction and how best to place the wells. 

The intent was to select monitoring sites and place wells in 

areas of highest effluent concentration downgradient and 

within 20 feet of the soil absorption system or drainfield. 

Location of monitoring wells should be in the upper 

portion of the saturated zone, because this is the area 

where it is assumed the contaminant plume will exist 

adjacent to the drainfield. 

Borings were made into the upper 2 feet (0.6 m) of the 

aquifer with a bucket auger every 10 feet (3 m) along the 

suspected downgradient end of the drainfield. When 
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practical, probing was accomplished with a bucket auger. 

However, most were done by using a power-driven, solid-stem 

auger because cobbles and gravel were often encountered. 

Groundwater samples were taken at each boring and 

electrical conductivity determined. Electric conductivity 

is an indicator of mobile ions in solution, with higher 

concentrations of ions giving higher conductivity readings. 

Finding this plume often requires many probes around a 

selected site to hit those areas of highest conductivity. 

This probing also gives information on the soil 

characteristics of the aquifer and unsaturated zone. 

All monitoring wells were placed to obtain at least one 

upgradient well to establish background water chemistry. 

Downgradient wells were installed in those areas with higher 

electrical conductivity. At least two wells and usually 

three were placed in those areas of highest conductivity. 

These wells were then surveyed to obtain the local 

groundwater elevations, which were used to predict effluent 

plume flow direction. 

Well Construction 

Monitoring well placement at each site follows as 

closely as possible the installation guidelines established 

in NR 141. Some modifications were made concerning well 

diameters that are acceptable for research purposes of this 

project. 
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Construction of the monitoring wells consisted of using 

3 foot (.9 m), 1 1/4 in. (3.2 cm) diameter PVC schedule 40 

threaded well screen placed at a depth of 2.5 ft. (.76 m) 

into the water table aquifer. These screens had slots of 

0.01 in. (.025 cm). 

To ensure that this upper zone of the water is being 

sampled during the investigation period, the well was 

screened to allow for water table fluctuations. In sandy 

soils with little topographic relief, fluctuations may be 

very small from season to season, covering a range of a foot 

or two. Those areas of lesser transmissivity may 

demonstrate wider fluctuations. In these areas, clusters of 

wells would help insure sampling from the upper saturated 

zone. 

Wells were developed before samples were collected. In 

more-permeable sandy soils, a gasoline-powered pump was used 

for up to 45 minutes to develop the wells by removing fines 

that entered the well screen from the aquifer. The pumping 

time was dependent upon the soil type at the site, with 

finer soils requiring longer time. A bailer was used in 

finer soils where a gas pump could not maintain prime due to 

slow recovery rates. 

Wells at all four sites had water table depths less 

than 20 ft (6.2 m) so that samples could be taken using 

peristaltic pumps rather than a bailer for samples other 

than voes. All wells were placed in unconsolidated material 
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ranging from clays to sands. Each well was sealed with 

bentonite and secured with a 6 in. (15.2 cm.) above-ground 

lockable steel casing. 

Well holes were either bored with a 4" (10.1 cm) solid 

flight rotary drill or-bucket auger. At all sites, 

downgradient monitoring wells were placed within 1-2 meters 

of the drainfield. Placement of wells is indicated on the 

site diagrams shown in Figures 6-9. 

Sampling 

Sampling was conducted on a quarterly basis for one 

year. During each sampling period, groundwater elevations 

were taken to examine seasonal fluctuations, which may 

affect the quantity of possible contaminants found at each 

site. Elevations were taken with a fiberglass tape and 

brass popper before purging standing water from the well. 

Sampling for background water chemistry was done as 

soon as the wells could be developed after the effluent 

plume was determined. 

All samples were taken after removal of at least 3 to 4 

well volumes. Two samples for voes were collected using a 

teflon bailer and placed in 40 ml glass bottles. Bottles 

were preserved with 0.75 ml 6M HCl. A trip blank and field 

methods blank were included in the sample set, according to 

EPA Method 8021. 

Samples for background chemistry were field filtered 

and placed in a 500 ml Nalgene bottle. Samples were 
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analyzed for pH, conductivity, alkalinity, total hardness, 

COD, nitrite+nitrate-N, ammonium, chloride, sulfate, 

reactive phosphorus, and total Kjeldahl nitrogen. 

A sample for metals was also taken at the same time and 

field acidified with nitric acid. Cadmium, lead, and 

chromium were the heavy metals tested for. 

Another class of possible contaminants receiving more 

attention from regulatory agencies are the polycyclic 

aromatic hydrocarbons (PAHs). They may pose a potential 

health risk as some are carcinogenic. There are 16 of these 

compounds listed in the EPA priority list (EPA Title 40 CFR 

Part 261 Appx VIII). Some of the lighter fractions have 1 

to 2 rings. Heavier fractions have as many as 5 or 6 

connecting rings. 

Sampling for PAH involved a grab sample of 1 liter 

volume placed in amber bottles. 

Sampling was conducted according to the procedures in 

EPA standard Methods of analysis for voes (Method 8021) and 

for PAHs (Methods 610 HPLC and 8270A/G~MS). Background 

chemistry for such components as hardness, nitrates, 

chlorides, and conductivity were performed by the University 

of Wisconsin-Stevens Point's Environmental Task Force Lab 

(Lab Certification #750040280). Sampling guidelines and 

preservation of samples for metals analysis were followed 

according to Standard Methods Sec. 303A for cadmium and 

chromium and Sec. 304 for lead. 
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A summary of lab results which lists general chemistry 

and voe results is appended. Polynuclear aromatic 

hydrocarbons (PAH) samples were taken at all four sites and 

run by the Trace Organic Lab at UWSP (EPA Method 610 by HPLC 

and 8270A by GC/Mass Spec). 

Nitrate-N and chloride were analyzed on the Lachat 

Autoanalyzer (QuikChem Method No. 10-107-04-1-A). Ammonium

N, total Kjeldahl nitrogen (TKN), reactive phosphorus, and 

sulfate were all analyzed with the Technicon Autoanalyzer 

(Industrial Method No. 329-74-W/B). 

Analytical techniques found in Standard Methods for the 

Examination of Water and Wastewater (APHA et al., 1985) were 

followed in the analyses for alkalinity, total hardness, and 

chemical oxygen demand (COD). A Corning electrode meter was 

used for determining pH. A YSI conductivity cell was used 

in the determination of electrical conductivity of the 

samples. 

Typical analysis for health considerations are 

bacteria, viruses, and NO3 • This project was not concerned 

with bacteria or viruses, but contaminants such as nitrate, 

chlorides, coos, conductivity, and pH were used as 

indicators of effluent plume location. Looking for the 

highest possible concentrations of these indicators compared 

to background concentrations should give the most likely 

zones for occurrence of other potential contaminants 
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associated with automotive waste discharged into these same 

treatment systems. 

A monitoring program that employs a quarterly schedule 

would not provide sufficient information for an evaluation 

of system treatment efficiency. It should, however, provide 

sufficient data to determine if the site poses a hazard to 

groundwater quality. Variability in daily use such as 

loading can affect the data obtained. It is suggested that 

closer monitoring and accurate quantification of input into 

the individual system would provide data needed to conduct a 

quantitative groundwater study. 

Comparison between septic tank and groundwater 

concentrations for conservative contaminants such as Cl can 

be used for comparison with trace organics to delineate the 

extent of degradation occurring in the drainfield, 

unsaturated zone, or aquifer before reaching the monitoring 

well. 

Good indications of past or present use of various 

automotive fluids can be obtained from a quarterly sampling 

schedule. However, persistence of those chemicals such as 

halogenated compounds associated with automotive waste 

fluids points to the need to manage these potential 

contaminants more carefully. Even when use of such 

chemicals is discontinued, they may be detected in the 

septic tank for some time. They may also be persistent in 

the drainfield and groundwater; the question is how long 
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before they degrade. This obviously varies widely depending 

on the specific chemical (Howard, 1991; Domenico and 

Schwartz, 1990). 

Abandonment 

Abandonment procedures for the wells were in accordance 

with NR 141. This consisted of removal of well points and 

protective casings and sealing with bentonite. 

Sampling Results and Discussion 

The following is a presentation of water quality 

results from the septic· system and groundwater sampling. 

The significance of these results to automotive waste 

disposal is discussed. General inorganic and organic 

chemistry is discussed first to compare effluent 

concentration of nitrate-N, Cl, COD, pH, and specific 

conductance with upgradient and downgradient groundwater 

data. coos are the only organic constituent evaluated in 

the general chemistry tables. 

Metals are discussed next followed by voes. Values for 

both of these groups of contaminants found are listed in 

table form and are limited to only those contaminants at or 

above the detection limits for each analyte. Indication of 

waste reduction from this comparison was used to predict the 

fate of a particular contaminant as it was followed along 

the waste stream. 
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PAHs were the last group of possible contaminants 

investigated in the study. Their observed occurrence would 

also possibly be indicative of other contaminants from motor 

vehicle wastes. 
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Woodruff 

Figure 6 (from page 39) shows the layout of the site 

with monitoring wells. On-site surveying of water table 

elevations showed that the local groundwater flow is in a 

southwesterly direction. This places wells SU'A', SD'B', 

and SD'D' upgradient of the drainfield, with SD'E', SD'F', 

and SD'G' downgradient of the drainfield with respect to 

local groundwater flow. 
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General Chemistry Chloride levels are higher in 

downgradient wells SD'E', SD'F', SD'G' than the background 

wells of SU'A', SD'B', AND SD'D' {Tables 4-9). Initially, 

SD'B' and SD'D' were thought to have been placed in the 

effluent plume; however, their chemistry shows that they 

reflect background concentrations of analytes and have a 

chemistry similar to the SU'A' well. Table 10 includes the 

background chemistry found in the septic tank. 

Contributions of Cl- and N03-N were also examined by looking 

at the background chemistry of the supply well at this 

facility, which is downgradient of the drainfield {Table 

11) . 

Concentrations of Cl- in the groundwater from both the 

supply well and upgradient wells were only slightly above 

the method detection limits. Differences in chemistry 

between groundwater upgradient of the drainfield and the 

supply well are believed to be due to depths at which the 

samples came from. The supply wells at all four sites 

monitored in this project are considerably deeper than the 

sampling depth of the monitoring wells, which will usually 

result in higher concentrations of naturally occurring 

inorganic chemicals. 

The dilution effect of the groundwater on the septic 

system effluent can best be approximated by comparing the 

highest Cl- concentrations in the groundwater with the mean 

value in the septic tank. Cl-, being a conservative ion, 



Table 4. General inorganic and organic chemistry at Woodruff, Oneida County, 
DNR, maintenance shop monitoring well. SU'A' 

WT depth Date Cond pH Alk T Hardnes COD N02+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos (mg/L) 

4.93 05-Jun-91 85 6.42 16 20 11.2 0.80 3 0.05 12.0 0.102 
4.85 01-Jul-91 65 6.52 20 16 5.2 0.50 <0.02 12.0 0.010 
4.85 17-Jul-91 
4.94 20-Sep-91 61 6.23 16 20 3.1 0.40 0.10 12.0 0.020 0.10 
5.18 23-Jan-92 53 6.41 16 20 7.6 0.04 <0.02 10.5 0.02 
5.00 11-May-92 50 6.51 16 16 3.7 0.60 <0.02 <0.002 0.02 
4.91 29-Jul-92 48 8.13 16 20 <3. 0.50 <1. <0.02 12.0 0.005 0.08 

mean 4.95 60 6.70 17 19 5.4 0.47 1.3 0.03 11.7 0.028 0.06 

Ul 

Table 5. General inorganic and oiiganic chemistry at Woodruff, Oneida County, -.J 

DNR, maintenance shop monitoring well. SD'B' 

WT depth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos (mg/L) 
4.59 05-Jun-91 84 6.48 16 20 15.5 0.50 <1 0.02 10.5 0.038 
4.51 01-Jul-91 53 6.72 20 20 <3 0.80 <1 <0.02 10.0 <0.002 
4.53 17-Jul-91 

4.62 20-Sep-91 56 6.26 12 20 7.6 0.90 0.05 8.0 0.002 <0.05 
4.88 23-Jan-92 52 6.64 12 20 <3 0.60 <0.02 10.0 0.05 
4.68 11-May-92 53 6.73 16 20 5.4 0.90 <0.02 <0.002 0.05 
4.59 29-Jul-92 

mean 4.63 60 6.57 15 20 6.3 0.74 0.03 9.6 0.011 <0.05 



Table 6. General inorganic and organic chemistry at Woodruff, Oneida County, 
DNR, maintenance shop monitoring well. SD'D' 

WT depth Date Cond pH Alk THardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos (mg/L) 

4.59 05-Jun-91 60 6.36 16 20 <3 1.10 <0.02 9.5 0.005 

4.51 01-Jul-91 72 6.16 20 28 3.2 2.10 2 <0.02 8.5 <0.002 

4.52 17-Jul-91 
4.62 20-Sep-91 69 6.36 20 24 3.1 2.10 2 0.05 5.5 0.005 0.14 
4.87 23-Jan-92 60 6.36 16 20 6.0 1.50 <0.02 8.0 <0.02 

4.67 11-May-92 56 6.59 20 20 <3. 1.30 <0.02 <0.002 0.10 
4.59 29-Jul-92 

mean 4.62 63 6.37 18 22 3.1 1.62 1.4 <0.02 7.9 0.002 0.08 

Table 7. General inorganic and organic chemistry at Woodruff, Oneida County, 
U1 

DNR, maintenance shop monitoring well. SD'E' 00 

WT depth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 

meters umhos (mg/L) 
4.28 01-Jul-91 

4.28 17-Jul-91 360 

4.37 20-Sep-91 448 6.94 24 52 4.6 30.30 49 0.02 18.5 <0.002 0.20 

4.65 23-Jan-92 223 6.29 20 20 14.2 14.00 16 <0.02 12.5 0.18 

4.46 11-May-92 376 6.13 20 96 3.8 10.20 73 <0.02 <0.002 0.50 

4.35 29-Jul-92 430 5.99 28 60 10.5 19.60 80 <0.02 17.5 0.002 0.45 

mean 4.40 367 6.34 23 57 8.3 18.53 55 <0.02 16.2 <0.002 0.33 



Table 8. General inorganic and organic chemistry at Woodruff, Oneida County, 
DNR, maintenance shop monitoring well. SD'F' 

WT depth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) $04 React. P TKN 
meters umhos (mg/L) 

4.12 17-Jul-91 145 
4.20 20-Sep-91 119 6.21 20 16 5.7 5.60 9 0.02 6.0 0.005 <0.02 
4.45 23-Jan-92 174 6.07 12 28 14.2 9.40 19 0.08 8.0 0.12 
4.45 11-May-92 394 5.95 16 68 7.3 11.40 90 0.02 <0.002 0.10 

mean 4.30 208 6.08 16 37 9.1 8.80 39 0.04 7.0 0.003 0.08 

Table 9. General inorganic and organic chemistry at Woodruff, Oneida County, 
DNR, maintenance shop monitoring well. SD'G' 

U1 
\0 

WT depth Date Cond pH Alk THardnes COD NO2+NO3-N Cl NH4(N) $04 React. P TKN 
meters umhos (mg/L) 

4.15 17-Jul-91 170 
4.24 20-Sep-91 375 6.03 28 92 5.0 22.50 26 <0.02 43.0 <0.002 0.10 
4.52 23-Jan-92 248 6.21 20 28 6.8 14.10 27 <0.02 11.5 0.18 
4.33 11-May-92 516 6.07 16 112 8.4 12.20 106 <0.02 <0.002 0.15 
4.22 29-Jul-92 345 8.11 14 72 19.2 12.30 52 <0.02 35.5 0.12 

mean 4.29 331 6.61 20 76 9.9 15.28 53 <0.02 30.0 <0.002 0.14 



Table 10. General inorganic and organic chemistry at Woodruff, Oneida County, 
DNR,maintenance shop septic tank 

Date Cond pH Alk THardnes COD NO2+NO3-N Cl NH4(N) S04 React. P TKN 
umhos (mg/L) 

20-Sep-91 1388 6.10 464 100 73.3 <0.2 98 74.0 14.5 6,900 132 

* 1540 6.45 1540.0 <0.2 139 120.0 

11-May-92 1661 5.51 244 124 3115.0 <0.2 75.0 11.500 86 

mean 1530 6.02 354 112 1576.1 <0.2 119 89.7 9.200 109 

* Data supplied by Pat Sauer UW Madison 
Blanks in data represent parameter not analyzed for. 

Table 11. General inorganic and organic chemistry at Woodruff, Oneida County, °' 0 

DNR,maintenance shop tap water 

Date Cond pH Alk THardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 

umhos (mg/L) 

05-Jun-92 129 8.01 76 80 <3 <0.2 <1 0.05 2.0 0.058 0.05 
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would give the lowest reduction in concentration, because 

its movement would be the least impeded of all the 

contaminants impacting groundwater. For this site, a 

reduction to 55 mg/Lor about 54% in Cl- was determined and 

this number would be useful in explaining a portion of the 

reduction of all contaminants (Table 24, page 74). This 

assumption does not take into account any attenuation that 

would occur from sorption or any degradation processes which 

would lower the concentration in groundwater further, but 

rather assumes a minimum due to dilution if all the 

contaminants were treated as conservative components. 

Higher Cl- concentration appears to correspond with 

higher conductivities in downgradient wells, which again 

indicates that samples are being taken from the effluent 

plume as it impacts groundwater. 

Total nitrate in the study was also an important 

indicator of the conditions of the drainfield. It is found 

in the form of NH4-N in the septic tank and is converted to 

the NO3-N form in aerobic regions of the drainfield. 

Analysis indicates that the NO3-N is the predominant form in 

the groundwater samples, which indicates the drainfield was 

an aerobic environment. 

COD data indicates a low level of impact to 

groundwater. Because it is reasonable to assume that most 

of the COD in the effluent is from domestic waste, 

biodegradation is the probable reason for the low COD levels 
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Table 12. Summary of metals detected at Woodruff, Oneida County, 
DNR maintenance shop monitoring well. SU'A' 

Date Cd Pb Cr Fe 
(mg/L) 

01-Jul-91 <0.02 
20-Sep-91 <0.001 <0.02 <0.02 
23-Jan-92 <0.001 0.002 <0.02 
11-May-92 <0.001 <0.002 <0.02 0.03 
29-Jul-92 <0.001 <0.002 <0.02 <0.02 

<0.001 <0.002 <0.02 <0.02 

• septic tank mean 0.018 0.088 0.04 

• Data supplied by Pat Sauer lJW Madison. 

Table 13. Summary of metals detected at Woodruff, Oneida County, 

DNR maintenance shop monitoring well. SD'B' 

Date Cd Pb Cr Fe 
(mg/L) 

01-Jul-91 <0.02 
20-Sep-91 <0.002 <0.02 <0.02 
23-Jan-92 <0.002 <0.002 <0.02 
11-May-92 <0.002 <0.002 <0.02 0.05 

mean <0.002 <0.002 <0.02 0.02 

• septic tank mean 0.018 0.088 0.04 

• Data supplied by Pat Sauer lJW Madison. 

Table 14. Summary of metals detected at Woodruff, Oneida County, 

DNR maintenance shop monitoring well. SD'D' 

Date Cd Pb Cr Fe 
(mg/L) 

01-Jul-91 <0.02 
20-Sep-91 <0.002 <0.02 <0.02 
23-Jan-92 <0.002 0.005 <0.02 
11-May-92 <0.002 <0.002 <0.02 0.08 

mean <0.002 0.003 <0.02 0.03 

• septic tank mean 0.018 0.088 0.04 

• Data supplied by Pat Sauer lJW Madison. 
< Indicate concentrations below method detection limit 
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Table 15. Summary of metals detected at Woodruff, Oneida County, 

DNR maintenance shop monitoring well. SD'E' 

Date Cd Pb Cr Fe 
(mg/L) 

20-Sep-91 <0.002 <0.02 0.15 
23-Jan-92 <0.002 <0.002 <0.02 
11-May-92 <0.002 <0.002 <0.02 0.08 

29-Jul-92 <0.002 <0.002 <0.02 0.2 
mean <0.002 <0.002 <0.02 0.14 

* septic tank mean 0.018 0.088 0.04 

* Data supplied by Pat Sauer UW Madison. 

Table 16. Summary of metals detected at Woodruff, Oneida County, 

DNR maintenance shop monitoring well. 

Date Cd 

20-Sep-91 <0.002 
23-Jan-92 <0.002 
11-May-92 <0.002 

mean <0.002 

* septic tank mean 0.018 

* Data supplied by Pat Sauer UW Madison. 

Pb 

0.002 
<0.002 

0.002 

0.088 

SD'F' 

Cr 
(mg/L) 
<0.02 
<0.02 
<0.02 
<0.02 

0.04 

Fe 

0.04 

Table 17. Summary of metals detected at Woodruff, Oneida County, 

DNR maintenance shop monitoring well. SD'G' 

Date Cd Pb Cr Fe 
(mg/L) 

20-Sep-91 <0.002 <0.02 0.10 
23-Jan-92 <0.002 <0.002 <0.02 
11-May-92 <0.002 <0.002 <0.02 0.09 

29-Jul-92 <0.002 <0.002 <0.02 0.14 
mean <0.002 <0.002 <0.02 0.11 

* septic tank mean 0.018 0.088 0.04 

* Data supplied by Pat Sauer UW Madison. 
< Indicate concentrations below method detection limit. 
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found in the groundwater samples. Reduction in COD from the 

septic tank to groundwater was about 99% (Table 24). 

Metals Metals in groundwater at Woodruff were sampled 

for at all the monitoring wells and c9mpared to the mean 

values found in the septic tank effluent (Table 12-17). 

Generally, metals were not found to impact groundwater. 

There were, however, some detects at or slightly above the 

detection limit. Possibly these detects reflect higher 

concentrations from sorption onto colloidal particles 

suspended in groundwater. This would indicate a total 

metals concentration and may be the result of a well not 

adequately developed to remove the fines in the sample, even 

though all samples were field filtered. An ongoing research 

project involving intact soil columns is evaluating the 

transport of colloids in groundwater transport, which may 

shed light on the degree of mobility these metals may 

exhibit through sorption to soil colloids (Armstrong, 1991). 

Analyses for all three metals (cadmium, chromium, and 

lead) show levels at or below the method detection limit. 

This observation is generally consistent for most of the 

sites looked at in this project. This may reflect the 

process of metal retention by soil particles by absorption. 

Chromium is an exception to this attenuation, because it 

exhibits a higher degree of mobility through the vadose zone 

than the other ions. The concentration of chromium that may 

be impacting groundwater is most likely reduced by dilution 
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of groundwater. No metals were detected in the tap water at 

this facility. 

voes voes were found in the septic effluent at this 

site as characterized in Table 18. Concentrations are in 

ug/L and enforcement standard (ES) concentrations are 

included for those chemicals that have an established 

Wisconsin standard (Appendix 1). Enforcement standards were 

developed from the EPA maximum concentration limits (MCL) 

and ES are generally the same or more stringent than the 

federal guidelines (Appendix 2). NR 140 is currently being 

upgraded to include more voes and changes in enforcement 

standards and PALs (Appendix 3). 

Both trips and field blanks were included in the 

sampling run and generally did not give any detects at this 

site or any of the other three facilities. Wells that had 

detectable levels of voes are listed in Tables 19-21. All 

wells were screened for voes but only downgradient wells 

gave detects. Because there is variability in the voes 

detected in the groundwater samples, concentrations were 

averaged. This variability is likely to be due to seasonal 

changes in maintenance operations which would be directly 

related to volume of motor vehicle waste generated. These 

averaged concentrations at these wells were then compared 

with concentrations of voes in the septic tank. The septic 

tank voes were at much higher concentrations. Analysis for 



Table 18. Summary of VOCs detected at Woodruff, 
Oneida County,DNR maintenance shop septic tank. 

Enforcment 
20-Sep-91 11-May-92 mean Standard 

ug/L ug/L 
Benzene 5.7 2.9 5.0 

n-Butylbenzene 38.8 11.2 25.0 

sec-Butyl benzene 1.7 6.7 4.2 
tert-butylbenzene 16.7 8.4 

Chlorobenzene 20.3 3.0 11.7 

Chloroethane 2.6 1.3 
1, 1-Dichloroethane 2.1 5.3 3.7 

2,2-Dichloropropane/ 52.0 26.0 850 
1 ,3-Dlchloropropane 7.9 4.0 

Dichloromethane 2.4 1.2 

Ethylbenzene 4.7 2.4 1360 
Tetrachloroethene 61.9 26.7 44.3 1 
Toluene 777.0 283.0 530.0 343 °' 1, 1, 1-Trichloroethane 13.7 6.9 °' 200 
lsopropylbenzene 5.2 3.1 4.2 

o-Xylene/Styrene 26.2 9.6 17.9 
p-lsopropyltoluene 227.0 266.0 246.5 

1,2-Dichlorobenzene 54.1 9.7 31.9 1250 

1 ,3-Dichlorobenzene 8.8 3.4 6.1 1250 
1,4-Dichlorobenzene 67.5 6.2 36.9 750 

1,2,3-Trichlorobenzene 2.5 1.3 

1,2,4-Trichlorobenzene 3.4 1.7 
Naphthlalene 26.3 7.3 16.8 

1,2,4-Trimethylbenzene 77.0 17.4 47.2 

1,3,5-Trimethylbenzene 21.0 9.0 15.0 
m+p-Xylene 43.6 11.6 27.6 

n-Propylbenzene 8.0 5.0 6.5 
Xylenes (total) 69.8 21.2 45.5 620 

Enforcement standards as listed in Wis. Admin. NA 140, Oct. 1988. 
Blanks or < represent no detects or values below instrument detection limits. 



Table 19. Summary of VOCs detected in groundwater at 
Woodruff, Oneida County, DNR maintenance shop well. SD'E' 

voe 01-Jul-91 20-Sep-91 23-Jan-92 11-May-92 31-Jul-92 

Tetrachloroethene 5.60 4.60 1.29 
Toluene 
1, 1, 1-Trichloroethane 2.90 1.00 
p-lsopropyltoluene 
1,2-Dichlorobenzene 2.$0 1.00 0.54 
1,3-Dichlorobenzene 0.70 
1,4-Dichlorobenzene 0.60 

Enforcement standards as listed in Wis. Adrnin. NR 140, Oct. 1988. 
Blanks or < represent no detects or values below instrument detection limits. 

ug/L 

3.3 

0.8 

5.3 

1.7 
1.5 
1.4 

septic tank Enforcment 
mean mean Standard 

4.0 44.3 1 
<0.2 530.0 343 

0.8 6.9 200 
<0.3 246.5 

1.3 31.9 1250 
0.4 6.1 1250 
0.4 36.9 750 

O'I 
....J 



Table 20. Summary of VOCs detected in groundwater at 
Woodruff, Oneida County, DNR maintenance shop well. SD'F' 

septic tank Enforcment 

voe 01-Jlul-91 20-Sep-91 23-Jan-92 11-May-92 31-Jul-92 mean mean Standard 

ug/L ug/L 

Tetrachloroethene 3.90 1.70 3.0 2.2 44.3 1 

Toluene 1.10 0.3 530.0 343 

1, 1, 1-Trichloroethane 1.30 0.6 <0.6 6.9 200 

p-lsopropyltoluene <0.3 246.5 

1,2-Dichlorobenzene 2.00 0.7 0.7 31.9 1250 

1,3-Dichlorobenzene 0.40 <0.3 6.1 1250 

Enforcement standards as listed in Wis. Admin. NA 140, Oct. 1988. °' 00 

Blanks or < represent no detects or values below instrument detection limits. 



Table 21. Summary of VOCs detected in groundwater at 
Woodruff, Oneida County, DNR maintenance shop well. SD'G' 

septic tank Enforcment 
voe 01-Jul-91 20-Sep-91 23-Jan-92 11-May-92 31-Jul-92 mean mean Standard 

ug/L ug/L 

Tetrachloroethene 3.60 3.00 1.23 5.9 3.4 3.4 44.3 1 
Toluene <0.2 530.0 343 

1, 1, 1-Trichloroethane 1.40 0.50 0.9 0.6 6.9 200 
p-lsopropyltoluene <0.3 246.5 

1,2-Dichlorobenzene 1.10 0.80 0.63 1.0 1.2 0.9 31.9 1250 

1,4-Dichlorobenzene 0.60 <0.3 36.9 750 

Enforcement standards as listed in Wis. Adniin. NR 140, Oct. 1988. 

Blanks or < represent no detects or values below instrument detection limits. O'I 
\0 
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toluene and p-isopropyl toluene in septic effluent were also 

included in the monitoring well analysis whether they were 

detected or not, because they represented a contaminant of 

high concentration. This would likely be a groundwater 

contamination problem if their concentration was not reduced 

in the disposal system. 

Those chemicals found in both septic effluent and the 

groundwater at each monitoring well were listed for 

comparison of data. Indications in the voe data show that 

of the large number of contaminants in the effluent, only a 

small portion are being ultimately detected in the 

groundwater. Further examination shows these voes to be 

almost exclusively halogenated compounds. The one exception 

was a toluene detect in July 1991 at well SD'F'. This well 

was in an area of high effluent concentration; however, it 

was removed early before the 4th quarter sampling because of 

damage caused by soil coring. A detect of 1,4-

dichlorobenzene in the facility tap water also appeared in 

the first quarter analysis but failed to show in a later 

analysis. 

Closer examination of the voes detected clearly shows a 

decline in concentration from the septic tank to groundwater 

of about one order of magnitude. Another observation in the 

data shows that those compounds in high concentration such 

as toluene and p-isopropyl toluene are not found in 

detectable amounts in the groundwater. This appears to 
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support the literature findings (Howard, 1991) which 

indicate that non-halogenated compounds are preferentially 

biodegraded over the halogenated ones in aerobic 

environments. 

Volatilization and biodegradation are most likely the 

two important factors affecting the concentration reduction 

once the effluent enters the soil absorption system. Sims 

et al. (1991) noted that biodegradation of halogenated 

aromatics such as the dichlorobenzenes is favored in aerobic 

environments. Halogenated aliphatics, however, biodegrade 

better anaerobically (Domenico and Schwartz, 1990). 

PAHs PAHs were analyzed as an indicator of other motor 

vehicle waste inputs. Waste characterization screening of 

the septic effluent does show detects of eight PAHs. Only 

two wells, SD'E' and SD'F', showed any groundwater impact 

(Tables 22 and 23). Phenanthrene was found in both wells 

with an additional detect of anthracene in well SD'E'. 

While these detects are in less than ppb concentrations, the 

lack of MCLs for these compounds makes it difficult to 

assign significance to this data. The presence and movement 

of these chemicals in groundwater and the toxicology of PAHs 

needs further study. 

A summary of the reduction of highest impacts to 

groundwater from septic effluent compared to the initial 

concentrations found in the septic tank is shown in Table 

24. 



Table 22. PAHs detected in groundwater and/or septic tank at Woodruff, 
Oneida County, DNR, maintenance shop monitoring well SD'E' 

EPA Method 610 
HPLC 

detection septic tank 
PAH limit 23-Jan-92 11-May-92 29-Jul-92 mean 11-May-92 

ug/L ug/L ug/L ug/L 
Acenaphthene [0.1] <0.1 0.14 
Phenanthrene [0.01] 0.08 0.03 0.78 
Anthracene [0.01] 0.02 0.01 0.07 
Fluoranthene [0.02] <0.02 0.07 
Pyrene [0.01] <0.01 0.92 
Benzo( a) anthracene [0.01] <0.01 0.64 
Chrysene [0.01] <0.01 0.51 
lndeno(1,2,3-cd)pyrene [0.01] <0.01 0.02 

Blanks or < represent no detects or values below instrument detection limits. 

..J 
t\.) 



Table 23. PAHs detected irt groundwater and/or septic tank at Woodruff, 
Oneida County, DNR, maintenance shop monitoring well SD'F' 

EPA Method 610 
HPLC 

detection septic tank 
PAH limit 23-Jan-92 11-May-92 mean 11-May-92 

ug/L ug/L ug/L ug/L 
Acenaphthene [0.1] <0.1 0.14 
Phenanthrene [0.01] 0.03 0.02 0.78 
Anthracene [0.01] <0.01 0.07 
Fluoranthene [0.02] <0.02 0.07 
Pyrene [0.01] <0.01 0.92 
Benzo ( a) anthracene [0.01] <0.01 0.64 
Chrysene [0.01] <0.01 0.51 
lndeno(1,2,3-cd)pyrene [0.011 <0.01 0.02 

Blanks or < represent no detects or values below instrument detection limits. 

-.J 
w 
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Table 24. Reduction summary of contaminants detected in groundwater 
from septic effluent at Woodruff, Oneida County, DNR, maintenance shop. 

General chemistry 

* 
mg/L 

Total N 18.86 

COD 9.9 

chloride 55 

Metals 

* 
mg/L 

Cd <0.002 

Pb 0.003 

Cr <0.02 

voes 

* 
ug/L 

Tetrachloroethene 4.0 

Toluene 0.3 

1,1,1-Trichloroethane 0.8 
p-lsopropyltoluene <0.3 
1,2-Dichlorobenzene 1.3 

1,3-Dichlorobenzene 0.4 

1 ,4-Dichlorobenzene 0.4 

PAHs 

* 
ug/L 

Acenaphthene <0.1 

Phenanthrene 0.03 

Anthracene 0.01 

Fluoranthene <0.02 

Pyrene <0.01 

Benzo(a)anthracene <0.01 

Chrysene <0.01 

lndeno(1,2,3-cd)pyrene <0.01 

< Represent values below instrument detection limits. 

septic tank 
mean 

mg/L 
109 
1576 
119 

septic tank 
mean 

mg/L 
0.018 
0.088 
0.03 

septic tank 
mean 

ug/L 
44.3 

530.0 
6.9 

246.5 
31.9 

6.1 

36.9 

septic tank 
mean 

ug/L 
0.14 
0.78 
0.07 
0.07 

0.92 
0.64 

0.51 
0.02 

* Mean of well with highest concentration detected in groundwater. 

% reduction 

82.7 
99.4 
53.8 

% reduction 

100.0 
96.6 

100.0 

% reduction 

90.9 
99.9 
88.7 
100.0 
95.9 

92.8 

98.9 

% reduction 

100.0 
96.2 
85.7 

100.0 
100.0 

100.0 

100.0 

100.0 



75 

Data presented in Table 24 show that non-halogenated 

voes such as toluene and isopropyl toluene are virtually all 

removed. There is also a good reduction of the halogenated 

aromatics (dichlorobenzenes) by dilution; however, the data 

indicates that approximately 10% of the halogenated 

aliphatics (tetrachloroethylene, 1,1,1-trichloroethane) get 

through the drainfield and impact groundwater. This is most 

likely due to the greater difficulty of degradation of 

halogenated aliphatics in an aerobic environment (Sims et 

al., 1991; Domenico and Schwartz, 1990; Jaffe and DiNovo, 

1987) . 

Few PAHs impacted groundwater, with essentially all 

those detected at or near instrument detection limits. The 

significance of low concentrations of PAHs is uncertain, 

because there is currently no enforcement standard for these 

contaminants at these levels. Current Wisconsin standards 

(Appendix 3) of 0.001 ug/L for one PAH, benzo(a)pyrene, 

suggest that there may in fact be health considerations for 

PAH concentration below practical instrument detection 

limits. 
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Griffith Nursery 

Figure 7 (from page 41) shows the layout of the site 

with monitoring wells. On-site surveying of water table 

elevations showed that the local groundwater flow is in a 

southwesterly direction. This places well SU'A' out of the 

groundwater flow path from to the drainfield, with SD'B', 

SD'C', and SD'D' downgradient of the drainfield with respect 

to local groundwater flow. 

_____ ROAD ___ ------..-,---+---"+~ 
N 

l:ET 

$ Monrt.or \l!el I 

* Sept IC Vent 
0 3 -

Perforeted r::re1n Pipe 

~·o· 

Cl so ·c· 

t.laln Office, 

And Service, Station 

catch Basin 

AAMP PAAKII-.G 

Figure 7. Griffith Nursery DNR service station site layout. 
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General Chemistry Inorganic chemistry for this site 

indicates very little or no impacts from the service bay 

wastes {Tables 25-28). Because this facility employs a 

floor drain, catch basin {Table 29), and single perforated 

pipe as the soil absorption system, waste generated is 

generally from maintenance performed in the service bay 

only. A separate system for septage is not connected to 

this catch basin, so the total volume of waste water 

impacting groundwater from the catch basin is very low. 

High nitrate levels in all of the monitoring wells 

(Table 25-28) are likely to be from fertilizer application 

to nursery production fields upgradient of the wells. 

Nitrate also indicates aerobic conditions in the monitoring 

wells during sampling. Even though one of the monitoring 

wells had shown ammonia N during one sampling period, the 

groundwater is generally assumed to be aerobic. 

Slightly higher Cl- in SD'B' could be indicative of 

some effluent impacts and shows a reduction of approximately 

58%, which was similar to that found at the Woodruff site. 

Conductivity readings in the downgradient wells are 

only slightly higher than those found in the upgradient well 

SU'A' due to somewhat higher concentrations of ions such as 

Cl- in the background. 

Metals Metals were all below instrument detection 

limits in all monitoring wells at this site . 

... 



Table 25. General inorganic and organic"ltlemistry at Griffith Nursery, Wood County, 
DNR, maintenance garage monitoring well. SU'A' 

WT depth Date Cond pH Alk T Hardness COD NO2+NO3-N Cl NH4(N) S04 React. P TKN 
meters umhos mg/L 
8.08 29-May-91 281 6.60 16 104 26.5 18.6 13 <0.02 45.5 <0.002 

8.07 20-Jul-91 380 
8.14 15-Jan-92 299 7.13 16 128 7.9 23.8 13 <0.02 21.5 0.005 0.22 
8.06 29-Apr-92 304 6.60 19 128 3.7 14.8 34 <0.02 24.0 0.002 <0.02 

Mean 8.09 316 6.78 17 120 12.7 19.1 20 <0.02 30.3 0.003 0.12 

Table 26. General inorganic and orgamc chemistry at Griffith Nursery, Wood County, 
DNR, maintenance garage monitoring well. SD'B' 

....J 
00 

WT depth Date Cond pH Alk T Hardness coo NO2+NO3-N Cl NH4(N) SO4 React. P TKN 

meters umhos mg/L 

6.25 29-May-91 376 6.72 20 136 6.7 26.0 22 <0.02 32.5 
6.25 20-Jul-91 490 
6.33 22-Aug-91 

29-Apr-92 298 6.60 26 116 30.9 19.9 39 0.38 20.5 0.085 <.02 

Mean 6.28 388 6.66 23 126 18.8 23.0 31 0.20 27 



Table 27. General inorganic a:od EJrgsnic chemistry at Griffith Nursery, Wood County, 
DNR, maintenance garage monitoring well. SD'C' 

WT depth Date Cond pH Alk T Hardness COD NO2+N03-N Cl NH4(N) SO4 React. P TKN 
meters umhos mg/L 
6.41 29-May-91 340 6.75 20 128 14.3 23.4 18 <0.02 33.5 
6.10 20-Jul-91 380 

6.16 15-Jan-92 280 6.79 20 104 <3 19.5 14 0.05 20.5 0.008 0.22 

6.08 29-Apr-92 269 6.60 17 112 6.0 18.0 16 0.08 21.5 0.005 3.60 

Mean 6.19 317 6.71 19 115 7.3 20.3 16 0.05 25.2 0.006 1.91 

Table 28. General inorganic an'1-efgtmic chemistry at Griffith Nursery, Wood County, 
DNR, maintenance garage monitoring well. SD'D' 

WT depth Date Cond pH Alk T Hardness COD N02+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos mg/L --.J 
6.20 20-Jul-91 375 I.O 

6.27 22-Aug-91 
6.26 15-Jan-92 309 6.87 20 120 5.9 21.9 18 <0.02 20.0 <0.002 0.12 
6.17 29-Apr-92 292 6.60 19 124 <3 21.3 12 0.20 24.5 <0.002 <0.02 

Mean 6.22 325 6.74 20 122 5.9 21.6 15 0.11 22.3 <0.002 

Table 29. General inorganic and organic chemistry at Griffith Nursery, Wood County, 

DNR,maintenance garage. Catch Basin 

Date Cond pH Alk T Hardness COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
umhos mg/L 

** 19-Jul-91 600 6.51 336.0 74 2.00 

29-Apr-92 524 6.40 152 160 55.6 <0.3 72 0.02 24.5 3.420 3.60 

Mean 562 6.46 195.8 <0.3 73 1.01 

** There is no septic tank connected to the catch basin. 
Data supplied by Pat Sauer- State Hygiene Lab at Madison. 
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voes No VOGs were detected in any of the monitoring 

wells, even though a number of voes were detected in the 

catch basin (Table 30). 

PAHs Twelve PAHs were identified in the catch basin 

sample when this wastewater was screened. Detects close to 

the detection limit for phenanthrene were found in all three 

downgradient wells (Table 31). However, because the same 

concentration of phenanthrene was also found in monitoring 

well SU'A', there is some question as to the reliability of 

the recorded PAHs in the other wells or as to the source of 

this chemical found in groundwater. 

Conclusion This site represents the lowest use and 

least typical system evaluated. The lack of any measurable 

impacts to groundwater indicates either that no significant 

contamination occurs from this site or that the monitoring 

wells may have missed the contaminant plume originating from 

this site. Both of these possibilities are feasible, as 

only small amounts of water would be entering groundwater, 

which may create a very small plume that could be easily 

missed. 

Because of this small contaminant input, no table 

showing percent reduction was developed. 



Table 26. Concentration of VOCs found at Griffith Nursery, 
Wood County, maintenance garage catch basin 

voe 

Benzene 
n-Butylbenzene 
sec-Butylbenzene 
tert-butylbenzene 
Ethyl benzene 
Toluene 
lsopropylbenzene 
o-Xylene/Styrene 

p-lsopropyltoluene 
Naphthlalene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
m+p-Xylene 
n-Propylbenzene 

29-Apr-92 

ug/L 

7.0 
16.3 
7.7 
3.1 
2.9 
4.8 
1.3 
4.0 

2.5 
21.6 
15.8 
7.9 
5.4 

6.9 

(1) Enforcement standards as listed in Wis. Addmin. Code NR 140, Oct. 1988 

Enforcment 

Standard(1) 

ug/L 

1360 
343 

0:, .... 



Table 31. PAHs detected in catch basin and/or groundwater at Griffith 
Nursery, Wood County, DNR maintenance garage. 
EPA Method 61 0 
HPLC 28-Apr-92 

detection monitor 
PAH limit site:==> catch basin SU'A' SD'B' SD'C' SD'D' 

Fluorene (0.02] 7.60 

Phenanthrene (0.01] 26.50 0.02 0.02 0.03 0.03 
Anthracene (0.01] 1.40 
Fluoranthene (0.02] 6.10 

Pyrene (0.01] 4.10 

Chrysene (0.01] 3.10 
00 

Benzo(b)fluoranthene (0.02) 1.70 l!v 

Benzo(k}fluoanthene (0.01] 0.78 
Benzo(a)pyrene (0.01] 1.90 
lndeno(1,2,3-cd}pyrene [0.011 1.30 
Dibenzo ( a, h} anthracene (0.02] 0.28 
Benzo(g,h,i}perylene (0.02] 2.50 

Blanks indicate values below instrument detection limits. 
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Town of Hull 

Figure 8 (from page 43) shows the layout of the site 

with monitoring wells. On-site surveying of water table 

elevations showed that the local groundwater flow is in a 

southeasterly direction. This places well SU'A' upgradient 

to the drainfield, with SD'B', SD'C', and SD'D' downgradient 

of the drainfield with respect to local groundwater flow. 

Monitoring well 1, as well as two additional observation 

wells not shown on Figure 8, were placed north and west of 

the drainfield to verify the local groundwater flow and to 

get away from potential mounding of groundwater near the 

drainfield. 

t.e.lntenance Areas 
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General Inorganic Chemistry The use of indicator 

chemicals and flow for plume location applied at Woodruff 

was also used at the Town of Hull garage. Highest 

conductivities were shown to be at SD'B', SD'Bl', and SD'C' 

(Tables 33-35). Conductivities at well SD'D' (Table 36) and 

MW2 (Table 38) were also slightly higher than background. 

However, high Cl- conductivity as well as nitrate-N levels 

in SU'A' (Table 32) made background chemistry difficult to 

compare with the downgradient wells. 

An additional well, MWl (Table 37) was placed 

approximately 30 meters west of the drainfield to give a 

more representative off-site groundwater chemistry. 

Groundwater flow direction was determined using MWl, the 

four on-site monitoring wells, and three observation wells 

not shown on Figure 8. This flow direction verified that 

SU'B', SU 1 C', and SU'D' are downgradient wells. It is 

therefore believed that a salt storage building upgradient 

of the monitoring wells, as well as a large excavated brush

burning site along the groundwater flow path, have some 

impact on groundwater chemistry at the SU'A' well. 

Low Cl- in MWl and MW3 appear to indicate that those 

two wells represent a better value for background chemistry. 

The supply well for the facility shows that groundwater 

contributes both Cl- and some nitrate to the septic tank. 



Table 32. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well SU'A' 

Wfdeeth Date Cond eH Alk T Hardnes COD NO2+NO3-N Cl NH4(Nl SO4 React. P TKN 
meters umhos (mg/L) 
3.35 11-Sep-91 72 

12-Sep-91 69 6.22 8 40 8.6 1.10 8 <0.02 11.9 
3.19 16-Jan-92 292 5.42 4 80 14.8 2.90 80 <0.02 12.5 <0.002 0.15 
2.74 14-Apr-92 
2.49 30-Apr-92 213 5.40 10 44 12.9 1.30 58 0.02 7.5 <0.002 <0.02 
2.48 29-May-92 
2.n 30-Jun-92 107 5.78 8 28 9.4 1.20 19 0.05 10.5 <0.002 0.25 

mean 2.84 151 5.71 8 48 11.4 1.63 41 0.02 10.6 <0.002 0.14 

0) 

01 

Table 33. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. SD'B' 

Wf depth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos (mg/L) 

3.54 11-Sep-91 400 
12-Sep-91 353 6.74 20 40 57.0 0.5 90 <0.02 16.9 

3.43 24-Jan-92 184 6.74 36 8 32.7 0.9 30 <0.02 12.5 0.002 
2.89 14-Apr-92 
2.66 30-Apr-92 163 6.4 38 8 14.6 0.5 19 <0.02 17.0 0.002 0.40 
2.67 29-May-92 
2.97 30-Jun-92 689 6.19 20 40 24.7 0.9 205 0.02 15.0 <0.002 0.42 

mean 3.03 358 6.52 29 24 32.3 0.7 86 <0.02 15.3 0.002 0.41 



Table 34. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. SD'Bl' 

Wfdepth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) $04 React. P TKN 
meters umhos (mg/L) 

2.85 30-Apr-92 122 6.04 24 12 8.6 0.6 16 <0.02 14.0 0.002 2.40 
2.83 29-May-92 
3.11 30-Jun-92 439 5.81 12 80 23.1 0.5 121 0.50 15.0 <0.002 0.30 

mean 2.93 281 5.93 18 46 15.9 0.6 69 0.26 14.5 <0.002 1.35 

Table 35. General inorganic and organic chemistry at Town of Hull,Portage County, 00 

maintenance building monitoring welt SD'C' °' 

Wfdepth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) $04 React. P TKN 
meters umhos (mg/L) 
3.59 11-Sep-91 495 

12-Sep-91 613 6.17 8 80 45.6 0.6 180 <0.02 15.5 
3.41 16-Jan-92 232 6.15 12 20 19.6 1.0 53 <0.02 20.5 <0.002 0.28 

2.94 14-Apr-92 
2.70 30-Apr-92 254 5.83 9 36 13.6 0.8 64 <0.02 17.0 <0.002 3.60 
2.71 29-May-92 
3.01 30-Jun-92 308 5.80 16 24 14.7 0.7 81 <0.02 14.5 <0.002 0.25 

mean 3.06 380 5.99 11 40 23.4 0.8 95 <0.02 16.9 <0.002 1.38 



Table 36. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. SD'D' 

Wfdeeth Date Cond eH Alk T Hardnes COD NO2+NO3-N Cl NH4tNl SO4 React. P TKN 
meters umhos (mg/L) 
3.45 11-Sep-91 210 

12-Sep-91 240 6.54 12 70 45.2 0.5 58 <0.02 21.0 
3.28 16-Jan-92 136 6.04 8 8 10.4 1.0 26 0.02 16.0 <0.002 0.15 
2.80 14-Apr-92 
2.56 30-Apr-92 170 5.7111 8 8 7.0 1.0 37 0.05 16.5 0,002 0.40 
2.58 29-May-92 
2.88 30-Jun-92 134 5.91 12 8 13.4 0.7 24 0.02 16.0 <0.002 0.20 

mean 2.93 178 6.07 10 24 19.0 0.8 36 0.03 17.4 <0.002 0.25 

00 
-.J 

Table 37. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. MWl 

WT depth Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
meters umhos (mg/L) 

1.69 30-Apr-92 35 5.63 6 12 7.0 <0.2 3 0.05 8.5 <0.002 <0.02 
1.78 29-May-92 
2.16 30-Jun-92 36 5.71 12 12 8.7 <0.2 3 <0.02 8.0 <0.002 0.12 

mean 1.88 36 5.67 9 12 7.9 <0.2 3 0.03 8.3 <0.002 0.07 



Table 38. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. MW 2 

Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) 
umhos (mg/L) 

10-Jul-92 148 6.3 8 32 9.3 0.9 30 <0.02 

Table 39. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building monitoring well. MW 3 

Date Cond pH 
umhos 

10-Jul-92 55 5.95 

Alk T Hardnes COD NO2+ NO3-N Cl NH4(N) 
(mg/L) 

8 ~ ~9 Q2 4 <Q~ 

SO4 React. P TKN 

15.5 <0.002 0.18 

SO4 React. P TKN 0) 

0) 

12.5 <0.0~ 0.15 
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The supply well is well over 200 ft (60 m) in depth and 

extends into bedrock. The source of the groundwater 

recharge is unknown, but believed to be very close to the 

facility, based on local groundwater flow maps. 

Monitoring wells 2 and 3 were added later in the 

project to identify the exact location of the effluent plume 

(Tables 38-39). Most samples for effluent were taken from 

septic tank #2, which had a similar chemistry to tank #1 

(Tables 40-41). Tap water chemistry is shown in Table 42. 

An increase in NO3-N in groundwater downgradient of the 

drainfield, which should be showing up from inputs of 

organic Nin the septic system, is not reflected in the 

groundwater at this site. This may indicate denitrification 

to be occurring, possibly in the buried horizon containing 

organic matter, found during excavations (see page 42). The 

site showed considerable disturbance, with the soil in the 

drainfield not representative of sandy soils in the area. 

This organic matter could aid in the removal of nitrogen and 

other chemicals. 

Reduction in Cl- levels in groundwater from septic tank 

inputs were relatively high (82%), and this was also true 

for total nitrogen (98%) and COD concentrations (91%) (Table 

54, page 103). 

Figure 10 shows mean chloride concentrations for each 

monitoring well in an attempt to depict the most probable 

location of the effluent plume. Indications of both 



Table 40. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building. septic tank #1 

Date Cond pH Alk T Hardnes COD N02+N03-N Cl NH4(N) 
umhos (mg/L) 

14-Apr-92 2810 7.35 440 212 275.0 <0.02 437 79.0 

S04 Rea~. P TKN 

21.5 6.8 110 

I.O 
0 
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Figure 10. Chloride concentrations in groundwater at Town of Hull. 
Mean chloride concentrations (mg/L). 
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groundwater flow and lower chlorides in MWl and MW3 support 

the suggestion that chloride from a source other than just 

the septic effluent is contributing to the levels in the 

downgradient wells. The reduction in Cl- from a mean septic 

tank value of 521 mg/L to 95 mg/L (82% reduction) is greater 

than the reduction observed at the Woodruff site (54%). 

This higher observed reduction is likely to be the result of 

low waste volume entering the septic tank being diluted by 

groundwater flow. 

Metals Analysis for metals indicated essentially no 

er, Cd, or Pb in groundwater (Tables 43-47). Iron was found 

in SD'B', Bl, and c in concentrations ranging from the 

detection limit to almost 1 ppm. Iron was sampled as a 

waste indicator only. Its occurrence, together with a lack 

of oxygen consistent with the loss of N by denitrification, 

supports findings that again the downgradient wells are in 

the effluent plume. 

Because cnromtum was detected at the detection limit in 

the groundwater and only slightly above that same limit in 

the septic tank, the reduction percentage was relatively low 

at 33%. Generally in aerobic soils metals have not been 

found impacting groundwater. This detect was found in the 

upgradient well SU'A' so its significance is questionable. 

Because oxidized chromium ions are more mobile, there may be 

a source of chromium somewhere upgradient other than the 

septic system. 



Table 41. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building. septic tank #2 

Date Cond eH Alk T Hardnes COD NO2+NO3-N Cl NH4tNl SO4 React. P TKN 
umhos (mg/L) 

15-Oct-91 1365 7.02 472 248 562.0 <0.02 160 82.0 7.9 120 
14-Aer-92 3580 7.49 412 216 257.1 <0.02 1048 71.0 23.5 6.0 92 

mean tank #2 2473 7.26 442 232 409.6 <0.02 604 76.5 7.0 106 

mean tanks #1 and #2 2641 7.30 441 222 342.3 <0.02 520.5 77.8 22.5 6.9 108 

Table 42. General inorganic and organic chemistry at Town of Hull,Portage County, 
maintenance building. Tap Water 

Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
umhos (mg/L) 

1 0-Jul-92 394 7.64 108 180 9.8 0. 7 69 <0.02 7.0 <0.002 0.05 
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Table 43. Summary of metals analysis at Town of Hull, Portage 
County, maintenance building monitoring well. SU' A' 

Date Cd Pb Cr Fe 
mg/L 

12-Sep-91 <0.002 0.03 <0.02 
16-Jan-92 <0.002 <0.002 <0.02 <0.02 
30-Jun-92 <0.002 <0.002 <0.02 <0.02 

mean <0.002 <0.002 0.02 <0.02 

• septic tank mean 0.01 0.12 0.03 

• Data supplied by Pat Sauer UW Madison. 

Table 44. Summary of metals analysis at Town of Hull, Portage 
County, maintenance building monitoring well. SD'B' 

Date Cd Pb Cr Fe 
mg/L 

12-Sep-91 <0.002 <0.02 0.05 
24-Jan-92 <0.002 0.002 <0.02 0.99 
30-Jun-92 <0.002 <0.002 <0.02 0.02 

mean <0.002 <0.002 <0.02 0.35 

• septic tank mean 0.01 0.12 0.03 

• Data supplied by Pat Sauer UW Madison. 

Table 45. Summary of metals analysis at Town of Hull, Portage 
County, maintenance building monitoring well. SD'B l' 

Date Cd Pb Cr Fe 
mg/L 

30-Jun-92 <0.002 0.002 <0.02 0.03 

• septic tank mean 0.01 0.12 0.03 

• Data supplied by Pat Sauer UW Madison. 
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Table 46. Summary of metals analysis at Town of Hull, Portage 
County, maintenance building monitor-ing well. SD'C' 

Date Cd Pb Cr Fe 
mg/L 

12-Sep-91 <0.002 <0.02 <0.02 
16-Jan-92 <0.002 <0.002 <0.02 0.09 
30-Jun-92 <0.002 <0.002 <0.02 0.02 

mean <0.002 <0.002 <0.02 0.06 

· * septic tank mean 0.01 0.12 0.03 

* Data supplied by Pat Sauer UW Madison. 

Table 47. Summary of metals analysis at Town of Hull, Portage 
County, maintenance building monitoring well. SD'D' 

Date Cd Pb Cr Fe 
mg/L 

12-Sep-91 <0.002 <0.02 <0.02 
16-Jan-92 <0.002 <0.002 0.02 <0.02 
30-Jun-92 <0.002 <0.002 <0.02 0.02 

mean <0.002 <0.002 <0.02 <0.02 

* septic tank mean 0.01 0.12 0.03 

* Data supplied by Pat Sauer UW Madison. 
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voes There were no voes found in any of the monitoring 

wells at Hull, even with a high detect of bromobenzene found 

in the septic effluent. voes in the effluent were typical 

of ones discovered in Woodruff, Griffith, and Kettle Moraine 

sites, with the exclusion of the halogenated aromatics 

(dichlorobenzene) and tetrachloroethylene (Table 48). The 

lack of voes in monitoring wells indicate very complete 

removal in the drainfield and soil at this site. The buried 

horizon noted on page 42 may again be important in this 

more-complete removal than observed elsewhere. 

PAHs PAHs were found in the septic effluent and, like 

the Woodruff and Griffith sites, were only found at or near 

the detection limits in monitoring wells (Table 49). 

Phenanthrene was the only contaminant detected above the 

detection limit, which still gave a reduction of 93% between 

septic tank and groundwater (Table 54). There were 

phenanthrene detects in SU'A', SD'B', SD'Bl', SD'C', and 

su•o• (Tables 49-53). These were in extremely low 

concentrations, and means were below the official detection 

limit for methods used. 

Conclusions Results from this site show minimal if any 

impacts on groundwater. The lack of N03 in the downgradient 

monitoring wells led to extensive drilling to make sure that 

these wells are in the contaminant plume. There is 

apparently sufficient denitrification occurring at this site 

to prevent any significant N03 from reaching groundwater. 



9.7 

Soil pits dug in the drainfield revealed buried organic 

river soil layers that may aid the removal of nitrogen and 

other organic contaminants . 

• 



Table 48. Characterization and detection summary of VOCs at Town of 
Hull, Portage County, maintenance building. septic tank #2 

Enforcment 
voe 01-Oct-91 05-Mar-92 29-Apr-92 mean Standard 

ug/L ug/L 
Bromobenzene 117.0 65.2 60.7 
n-Butylbenzene 49.7 22.0 54.7 42.1 
sec-Butyl benzene 36.5 184.0 587.0 269.2 
tert-butylbenzene 18.5 11.9 8.8 13.1 
Toluene 71.3 50.3 4.3 42.0 343 
lsopropylbenzene 128.0 77.1 325.0 176.7 
o-Xylene/Styrene 1.0 0.3 1.4 0.9 \0 

OJ 

p-lsopropyltoluene 69.5 45.7 512.0 209.1 
Naphthlalene 1.7 1.4 1.0 
1 ,2,4-Trimethylbenzene 26.5 17.3 28.5 24.1 
1 ,3,5-Trimethylbenzene 13.9 8.8 232.0 84.9 
m+p-Xylene 2.4 1.6 3.0 2.3 
n-Propylbenzene 46.1 28.9 97.7 57.6 
Xylenes (total) 3.4 1.9 4.4 3.2 620 

Enforcement standards as listed in Wis. Admin. NR 140, Oct. 1988. 
Blanks represent no detects or values below instrument detection limits. 



Table 49. PAHs detected in groundwater and/or septic tank at Town of Hull, 
Portage County, maintenance building. SU' A' 
EPA Method 610 
HPLC 

PAH 

Naphthalene 
Acenaphthylene 
Fluorene , 
Phenanthrene 
Anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 

detection 
limit 
ug/L 
[0.1] 
[0.2) 

[0.02) 
[0.01] 
[0.01) 
[0.02) 
[0.01) 

23-Jan-92 29-Apr-92 

0.03 
0.03 

0.01 

02-Jul-92 

23-Jan-92 samples analyzed by EPA Method 8270A with a detection limit 0.4 ug/L. 
Blanks or < represent no detects or values below instrument detection limits. 

mean 

<0.02 
0.01 

<0.01 

septic tank 
29-Apr-9g 

0.15 
0.11 

0.15 
0.01 
0.04 
0.03 

\0 
\0 



Table 50. P AHs detected in groundwater and/or septic tank at Town of Hull, 
Portage County, maintenance building. SU'B' 
EPA Method 610 
HPLC 

PAH 

Naphthalene 
Acenaphthylene 
Phenanthrene 
Anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 

detection 
limit 
ug/L 
[0.1] 
[0.2] 

[0.01] 
[0.01] 
[0.02] 
[0.01] 

23-Jan-92 29-Apr-92 02-Jul-92 

0.02 

23-Jan-92 samples analyzed by EPA Method 8270A with a detection limit 0.4 ug/L. 
Blanks or < represent no detects or ~alues below instrument detection limits. 

mean 

<0.01 

septic tank 
29-Apr-92 

0.15 
0.11 
0.15 
0.01 
0.04 
0.03 

.... 
0 
0 



Table 51. PAHs detected in groundwater and/or septic tank at Town of Hull, 
Portage County, maintenance building. SU'Bl' 
EPA Method 610 
HPLC 

PAH 

Naphthalene 
Acenaphthylene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 

detection 
limit 
ug/L 
[0.1] 
[0.2] 

[0.02] 
[0.01] 
[0.01] 
[0.02] 
[0.01] 

23-Jan-92 29-Apr-92 02-Jul-92 

0.02 
0.02 

0.01 

23-Jan-92 samples analyzed by EPA Method 8270A with a detection limit 0.4 ug/L. 
Blanks or < represent no detects or values below instrument detection limits. 

mean 

<0.02 
<0.01 

<0.01 

septic tank 
29-Apr-92 

0.15 
0.11 

0.15 
0.01 
0.04 
0.03 

I-' 
0 
I-' 



Table 52. PAHs detected in groundwater and/or septic tank at Town of Hull, 
Portage County, maintenance building. SU'C' 
EPA Method 610 
HPLC 

PAH 

Naphthalene 
Acenaphthylene 
Phenanthrene 
Anthracene 
Fluoranthene 
lndeno{1,2,3-cd)pyrene 

detection 
limit 
ug/L 
(0.1] 
(0.2) 

(0.01) 
(0.01) 
[0.02) 
[0.01] 

23-Jan-92 29-Apr-92 02-Jul-92 

0.02 

23-Jan-92 samples analyzed by EPA Method 8270A with a detection limit 0.4 ug/L. 
Blanks or < represent no detects or values below instrument detection limits. 

mean 

<0.01 

septic tank 
29-Apr-92 

0.15 
0.11 
0.15 
0.01 
0.04 
0.03 

I-' 
0 

"' 



Table 53. P AHs detected in groundwater and/or septic tank at Town of Hull, 
Portage County, maintenance building. SU'D' 
EPA Method 610 
HPLC 

PAH 

Naphthalene 
Acenaphthylene 
Phenanthrene 
Anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 

detection 
limit 
ug/L 
[0.1] 
[0.2] 

[0.01] 
[0.01] 
[0.02] 
[0.01] 

23-Jan-92 29-Apr-92 02-Jul-92 

0.02 

23-Jan-92 samples analyzed by EPA Method 8270A with a detection limit 0.4 ug/L. 
Blanks or < represent no detects or values below instrument detection limits. 

mean 

<0.01 

septic tank 
29-Apr-92 

0.15 
0.11 
0.15 
0.01 
0.04 
0.03 

.... 
0 
w 
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Table 54. Reduction summary of contaminants detected in groundwater 
from septic effluent at Town of Hull, Portage County, maintenance building. 

General chemistry 

* 
mg/L 

Total N 2.15 

COD 32.3 
chloride 95 

Metals 

* 
mg/L 

Cd <0.002 
Pb 0.002 
Cr 0.02 

voes 

No detects in ground water. 

PAHs 

* 
ug/L 

-Naphtha1ene <--0.1 
Acenaphthylene <0.2 
Fluorene <0.02 
Phenanthrene 0.01 
Anthracene <0.01 
Fluoranthene <0.02 
lndeno(1,2,3-cd)pyrene <0.01 

< Represent values below instrument detection limits. 

septic tank 
mean 
mg/L 
108 
342 

520.5 

septic tank 
mean 
mg/L 
0.01 
0.12 
0.03 

septic 
tank 
ug/L 
O~l5 
0.11 

0.15 
0.01 
0.04 
0.03 

* Mean of well with highest concentration detected in groundwater. 

** Values detected in monitoring wells but not in septic tank samples. 

% reduction 

98.0 
90.6 
81.7 

% reduction 

100.0 
98.3 
33.3 

% reduction 

100.0 
100.0 

** 
93.3 
100.0 
100.0 
100.0 
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Kettle Moraine 

Figure 9 (from page 45) shows the layout of the site 

with monitoring wells. 
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Figure 9. (ettle M::lralne State Park service station septic cralnfleld layout. 

General Chemistry Background chemistry and groundwater 

flow for Kettle Moraine Forest are not as easy to determine 

as the other three sites (Woodruff, Griffith, and Hull). 

The first difficulty encountered was the location of the 

water table level around the drainfield. Depths to the 

water table at the three wells SU'A', SD'B', and SD'C' 

(Tables 55-57) indicate that groundwater flow is in the 

direction of SU'A'. This condition should lead to a lower 

level of conductivity, Cl-, and N03- in the wells at SD'B' 



Table 55. General inorganic and organi¢ chemistry at Kettle Moraine,Waukesha County, 

DNR, service garage monitoring well. SU'A' 

WT depth Date Cond pH Alk THardnes COD N02+NO3-N Cl NH4(N) S04 React. P TKN 
meters umhos mg/L 

5.26 27-Jul-91 2860 7.73 <0.2 860 0.18 34.1 0.310 

5.21 30-Aug-91 
3.78 31-Jan-92 3610 7.97 460 436 34.0 <0.2 959 0.05 0.004 0.48 
3.79 25-Mar-92 
3.82 19-May-92 3430 7.79 448 408 131.1 0.8 918 0.05 43.5 0.005 0.60 
4.38 27-Jul-92 3320 8.09 512 388 24.9 2.0 798 0.02 44.5 <0.002 0.02 

mean 4.38 3305 7.90 473 411 63.3 0.8 884 0.08 40.7 0.080 0.37 

I-' 

Table 56. General inorganic and organic chemistry at Kettle Moraine,Waukesha County, 0 

°' DNR, service garage monitoring well. SD'B' 

WT depth Date Cond pH Alk THardnes coo NO2+NO3-N Cl NH4(N) S04 Re$ct. P TKN 
meters umhos mg/L 
2.64 27-Jul-91 2580 7.95 74.3 1.1 955 0.82 20.6 0.005 
2.70 30-Aug-91 
1.50 31-Jan-92 3400 7.98 468 304 41.6 0.7 880 1.62 0.006 

1.06 25-Mar-92 

1.48 19-May-92 2610 8.1 536 216 65.4 <0.2 588 1.35 40.5 0.002 2.50 

2.42 27-Jul-92 2290 6.02 652 166 23.3 0.3 545 1.12 32.0 <0.002 1.68 

mean 1.97 2720 7.51 552 229 51.2 0.6 742 1.23 31.0 0.004 2.09 



Table 57. General inorganic and organic chemistry at Kettle Moraine,Waukesha County, 

DNR, service garage monitoring well. SD'C' 

WT depth Date Cond pH Alk T Hardnes COD NO2+NO3-N 
meters umhos 

2.46 27.Jul-91 2630 7.56 348 760 70.4 1.0 
2.79 30-Aug-91 
1.63 31-Jan-92 2300 7.83 392 652 40.0 10.1 
1.19 25-Mar-92 
1.64 19-May-92 2810 7.54 400 856 80.0 1.7 
2.50 27.Jul-92 2570 6.53 376 552 21.3 1.5 

mean 2.03 2578 7.37 379 705 52.9 3.6 

Table 58. General inorganic and organic chemistry at Kettle Moraine,Waukesha County, 

DNR, service garage septic tank. 

Date Cond pH Alk T Hardnes COD NO2+NO3-N 

umhos 

** 27.Jul-91 11700 1217 

** 31.Jan-92 18000 1212 

19-May-92 1543 7.77 408 240 103.3 0.3 

27.Jul-92 10020 6.68 748 1000 475 0.7 

mean 10316 7.23 578 620 751.8 0.5 

** Data supplied by Pat Sauer UW Madison 

Blanks indicate parameters not analyzed for. 

Cl NH4(N) 

mg/L 
820 0.85 

561 0.08 

837 0.08 
615 0.08 
708 0.27 

Cl NH4(N) 

mg/L 
3200 67.0 

8479 44.0 

264 30.5 
324 81.0 

3067 55.6 

S04 

20.9 

16.0 
12.0 
16.3 

S04 

26.0 
11.5 

18.75 

React. P 

0.005 

<0.002 

<0.002 
<0.002 

0.002 

React. P 

2.050 

14.500 
8.275 

TKN 

0.98 
0.60 
0.79 

TKN 

78 

56 

30 

96 
65 

I-' 
0 
-..J 
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and SD'C'; however, the chemistry in all three wells are 

very similar. It is possible, given the low permeability of 

the soil, due to high clay content, that the effluent 

leaving the septic tank (Table 58) results in a mound of the 

water table below the drainfield. By comparing groundwater 

chemistry data to the septic effluent, it is obvious that 

all three wells are monitoring the plume. Determinations of 

percent reduction of chemicals between septic tank and 

groundwater were made (Table 73, page 121). This assumes 

that contaminants found in any of the three wells are the 

direct result of septic effluent impacts. Concentration may 

differ due to dilution, degradation, or utilization 

processes. Chemistry for tap water is shown in Tables 59 

and 60. This includes softened and unsoftened well water. 

Reduction in COD (92%) and total nitrogen (93%) (Table 

73) indicate that the soil absorption system is working in 

the treatment of domestic waste. The data shows that Cl

concentrations are reduced by approximately 71% between 

septic tank and groundwater at this site. Figure 11 shows 

mean chloride concentrations for each monitoring well. 

Chloride reduction is primarily by dilution with 

upgradient groundwater. Reduction in nitrogen is believed 

to be due to the same dilution process, with some 

· volatilization and possibly denitrification processes. COD 
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Table 59. General inorganic and organic chemistry at Kettle Moraine,Waukesha County, 

DNR, service garage. tap water - (softened) 

Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) S04 React. P TKN 
umhos mg/L 

31-Jan-92 701 8.08 396 <4 5.20 <0.2 22 0.02 0.110 

Blanks indicate parameters not analyzed for. 

Table 60. General inorganic and organic chemistry at Kettle Moraine,Waukesha County, 
DNR, service garage. tap water 

Date Cond pH Alk T Hardnes COD NO2+NO3-N Cl NH4(N) SO4 React. P TKN 
umhos mg/L 

25-Mar-92 593 7.74 256 304 3.9 <0.2 4.0 1.02 19.5 0.035 I-' .... 
Blanks Indicate parameters not analyzed for. 

0 
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removal is primarily due to biological treatment of organic 

waste in the drainfield and dilution. 

Metals Metals data for the monitoring wells shows some 

impact of Pb and Cd during the 1/31/92 sampling. Other 

dates showed no detection levels of Pb, Cd, or Cr reaching 

groundwater at the site (Tables 61-63). Sample volume 

collected for voe and background analysis was barely 

adequate during the first quarter, so metals were not run 

during that time. The water table elevation was 

approximately 1 meter higher on 1/31/92 and demonstrates the 

variability encountered in sampling at this site. Slow well 

recovery in the heavy soils made sample collection 

difficult. It was noted that cadmium was one metal that was 

detected in all three wells. Metals in tap water are shown 

in Table 64. 

Metals detected at this site may be from transport on 

colloidal particles suspended in the groundwater. Because 

the soil at the site is mostly clay, metals absorbed on 

colloidal particles may be fine enough to pass the 0.45 

micron filters, which would give higher than normal readings 

for groundwater (Armstrong, 1991). 

voes A large number of voes were found in the septic 

effluent. They were greatly reduced both in numbers and in 

concentration between the septic tank and monitoring wells 

(Table 65-68). 
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Table 61. Summary of metals detected at Kettle Moraine, Waukesha 
County, DNR service garage monitoring well. SU'A' 

Date Cd Pb Cr Fe 
mg/L 

31-Jan-92 0.004 0.008 <0.02 0.09 
19-May-92 0.004 <0.002 <0.02 
27-Jul-92 0.003 <0.002 <0.02 0.02 

mean 0.004 0.003 <0.02 0.06 

* septic tank mean 0.02 0.11 0.04 

* Data supplied by Pat Sauer UW Madison. 

Table 62. Summary of metals detected at Kettle Moraine, Waukesha 
County, DNR service garage monitoring well. SD'B' 

mean 

Date 

27-Jul-91 
30-Aug-91 
31-Jan-92 

Cd 

0.003 
19-May-92 0.005 
27-Jul-92 <0.002 

0.003 

* septic tank mean 0.02 

Pb 

0.006 
<0.002 
<0.002 

0.003 

0.11 

Cr 
mg/L 

<0.02 
<0.02 
<0.02 
<0.02 

0.04 

Fe 

0.38 

0.13 
0.26 

------------------
* Data supplied by Pat Sauer UWMadison. 
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Table 63. Summary of metals detected at Kettle Moraine, Waukesha 
County, DNR service garage monitoring well. SD'C' 

mean 

Date 

27-Jul-91 
30-Aug-91 
31-Jan-92 
19-May-92 
27-Jul-92 

Cd 

0.005 
0.009 
0.003 
0.006 

0.02 

Pb 

0.007 
<0.002 
<0.002 

0.003 

0.11 

Cr 
mg/L 

<0.02 
<0.02 
<0.02 
<0.02 

0.04 

Fe 

0.16 

0.10 
0.13 

* septic tank mean ------------------
* Data supplied by Pat Sauer UW Madison. 

Table 64. Analysis of metals in tap water at Kettle Moraine, 
Waukesha County, DNR service garage. 

Date Cd Pb Cr Fe 
mg/L 

Tap Water 31-Jan-92 <0.002 0.002 <0.02 0.02 
Shop* 

*Softened water. 

Date Cd Pb Cr Fe 
mg/L 

Tap Water 25-Mar-92 <0.002 <0.002 <0.02 0.41 
Shop (hard) 

Zn 

0.08 

Zn 

0.35 
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Table 65. Characterization and detection summary of VOCs at Kettle 
Moraine, Waukesha County,DNR service garage. septic tank 

Enforcement 
voe 19-May-92 30-Jul-92 mean Standard 

ug/L 
Benzene 2.9 1.5 5 
n-Butylbenzene 3.0 6.8 4.9 
sec-Butylbenzene 25.8 12.9 
tert-Butylbenzene 11 5.5 
4-Chlorotoluene 3.5 1.8 
Ethyl benzene 70.8 8.4 39.6 1360 
Toluene 48.9 18.3 33.6 343 
1, 1, 1-Trichloroethane 1.2 0.6 200 
lsopropylbenzene 3.8 8.6 6.2 
o-Xylene/Styrene 67.4 11 39.2 
p-lsopropyltoluene 321.0 74.9 198.0 
1,4-Dichlorobenzene 36.8 30.6 33.7 750 
Naphthlalene 2.4 6 4.2 
1,2,4-Trimethylbenzene 6.9 23.9 15.4 
1,3,5-Trimethylbenzene 5.6 15.4 10.5 

m+p-Xylene 232.0 23.7 127.9 
n-Propylbenzene 6.5 3.3 
Xylenes (total) 299.4 34.7 167.1 620 

Enforcement standards as listed in Wis. Admin. NR 140, Oct. 1988 
Blanks indicate no detects or below detection limit. 



Table 66. Summary of VOCs in ground water at Kettle Moraine, Waukesha County, 
DNR service garage monitoring well. SU'A' 

voe 29-Sep-91 25-Mar-92 19-May-92 

Dichloromethane 
Toluene 

7.2 
10.9 

Enforcement standards as listed in Wis. Admin. NR 140, Oct. 1988 
Blanks indicate no detects or below detection limit. 

11.4 

30-Jul-92 mean 

4.7 
2.7 

Table 67. Summary of VOCs in ground water at Kettle Moraine, Waukesha County, 
DNR service garage monitoring well. SD'B' 

voe 29-Sep-91 25-Mar-92 19-May-92 

Benzene 0.6 
1,4-Dichlorobenzene 0.4 

Dichloromethane 3.2 
Toluene 1.1 
a-Xylene 0.8 

Enforcement standards as listed in Wis. Admin. NR 140, Oct. 1988 

Blanks or < indicate no detects or below detection limit. 

5.4 

30-Jul-92 mean 

0.2 

<0.3 
2.2 
0.3 

<0.7 

septic tank Enforcement 
mean Standard 

33.6 343 

septic tank Enforcement 
mean Standard 

1.5 

33.7 750 

33.6 343 

39.2 

I-' 
I-' 
U1 



Table 68. Summary of VOCs in ground water at Kettle Moraine, Waukesha County, 
DNR service garage monitoring well. SD'C' 

voe ~9-Sep-91 25-Mar-92 19-May-92 

1, 1-Dichloroethane 0.7 
Dichloromethane 2.9 
Toluene 0.7 
m+p-Xylene 1.37 

Enforcement standards as listed in Wis. Admin. NR 140, Oct. 1988 
Blanks or < indicate no detects or below detection limit. 

4.0 

30-Jul-92 mean 

0.2 
1.7 
0.2 

<0.3 

septic tank Enforcement 
mean Standard 

33.6 343 
127 

I-' 
I-' 
O'I 
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The data reveal that there are both halogenated as well 

as non-halogenated voes in the effluent and monitoring wells 

at this site. 

If volatilization is an important mechanism for the 

removal of voes, lower volatilization due to less-permeable 

soils might account for the detects in groundwater at Kettle 

Moraine. This suggests that soil conditions may be an 

important factor in voe reductions. 

The chemicals present and relative amounts varied 

widely in both the septic tank and monitoring wells. This 

is probably due to only occasional or seasonal use and 

disposal of certain organic chemicals. Far more frequent 

sampling would be needed for a total characterization of 

waste disposal and percent removals than could be expected 

from soil treatment systems. Table 73 presents percent 

removal data based on values observed at this site. 

The data does show that several organic chemicals are 

getting through the drainfield to groundwater even in a site 

where soils are predominantly clays. Soils appear to remove 

90% or more of the voes present in septic tanks. None of 

the contaminants found exceeded the groundwater enforcement 

standard for Wisconsin or federal MeLs. 

PAHs PAH detects in monitoring wells were low in 

numbers detected compared to septic effluent except for 

so•e• (Tables 69-72). There are indications that these 
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particular contaminants are impacting groundwater at this 

site. 

Reduction summary of metals, voes, and PAHs are shown 

in Table 73. There is good reduction occurring between the 

septic tank and the monitoring wells for COD, nitrogen, and 

most of the voes and PAHs detected in groundwater. 

Conclusions The heavy soils at this site made 

groundwater flow determination difficult. Because the 

system employed a lift station, considerable mounding of 

effluent in the drainfield was suspected. This was evident 

by observing the wide range of depth to groundwater in the 

three monitoring wells. 

There was probably not a typical groundwater flow 

through the system; rather, an artificial flow was produced 

by the system itself, with limited dilution from 

precipitation recharge. 

Depending on the quality of the effluent water, 

dilution of some contaminants might be occurring. Because 

of this variability in the quality of effluent water, 

variability in concentrations of contaminants was noted. 

Even with these heavy soils, reduction of contaminants 

was observed. 



Table 69. Concentration of PAHs detected at Kettle Moraine, 
Waukesha County, DNR service garage septic tank. 
EPA Method 610 
HPLC 

detection 
PAH limit 31-Jan-92 19-May-92 27-Jul-92 

ug/L ug/L 
Naphthalene [0.1] 0.8 0.23 
Phenanthrene [0.01] 0.8 0.32 
Anthracene [0.01] 0.02 
Fluoranthene [0.02] 
Benzo(a)anthracene [0.01] 0.09 
Chrysene [0.01] 0.06 
Benzo(a) pyrene [0.01] 
Benzo(g,h,i) perylene [0.02] 

Jan-92 sample was analyzed by EPA Method 8270A with a detection limit of 0.4ug/L 
Blanks or < indicate no detects or below detection limit. 

0.01 
0.04 
0.26 
0.19 
0.03 
0.04 

mean 

0.34 
0.37 
0.01 

<0.02 
0.12 
0.08 ~ 

0.01 ~ 
~ 

<0.02 



Table 70. P AHs detected in ground water at Kettle Moraine State Park. 
Waukesha County, DNR service garage monitoring well. SU' A' 
EPA Method 610 

HPLC 

PAH 

lndeno(1,2,3-cd)pyrene 

31-Jan-92 19-May-92 27-Jul-92 

ug/L 

0.16 

Jan-92 sample was analyzed by EPA Method 8270A with a detection limit of 0.4ug/L 
Blanks indicate no detects or below detection limit. 

mean 
ug/L 

0.05 

Table 71. P AHs detected in ground water at Kettle Moraine State Park. 
Waukesha County, DNR service garage monitoring well. SD'B' 
EPA Method 610 

HPLC 

PAH 

Phenanthrene 

31-Jan-92 19-May-92 27-Jul-92 

ug/L 

0.048 

Jan-92 sample was analyzed by EPA Method 8270A with a detection limit of 0.4ug/L 
Blanks indicate no detects or below detection limit. 

mean 

ug/L 

0.02 

septic tank 

mean 

septic tank 

mean 

ug/L 

0.37 

I-' 
t\J 
0 



Table 72. P AHs detected in ground water at Kettle Moraine State Park. 
Waukesha County, DNR service garage monitoring well. SD'C' 
EPA Method 610 
HPLC 

PAH 31-Jan-92 19-May-92 27-Jul-92 mean 
ug/L 

Phenanthrene 0.03 
Fluoranthene 0.02 0.05 
Benzo(a)anthracene 0.06 
Chrysene 0.02 

Jan-92 sample was analyzed by EPA Method 8270A with a detection limit of 0.4ug/L 
Blanks or < indicate no detects or below detection limit. 

0.01 
0.03 
0.02 

<0.01 

septic tank 
mean 

0.37 
<0.02 

0.12 
0.08 

..... 
l\.) 

..... 
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Table 73. Reduction summary of contaminants detected in groundwater from 
septic effluent at Kettle Moraine, Waukesha County, DNR, service garage. 

General chemistry 

* 
mg/L 

Total N 4.37 

COD 63.3 

chloride 884 

Metals 

* 
mg/L ,~ ~~c:: •·=1 

voes 

* 
ua/L 

Benzene 0.2 

Dichloromethane 4.7 
1,4-Dichlorobenzene <0.3 

1 , 1-Dichloroethane 0.2 

Toluene 2.7 

o-Xylene <0.7 

m+p-Xylene <0.3 

PAHs 

* 
ug/L 

Phenanthrene 0.02 

Fluoranthene 0.03 
Benzo(a)anthracene 0.02 

Chrysene <0.01 
lndeno(1,2,3-cd)pyrene 0.05 

< Represent values below instrument detection limits. 

septic tank 
mean 

mg/L 
65.5 
751.8 

3067 

septic tank 
mean 
mg/L 
0.02 
0.11 

0.04 

septic tank 
mean 

ua/L 
1.5 

33.7 

33.6 

39.2 
127 

septic tank 

mean 

ug/L 
0.37 

<0.02 
0.12 
0.08 

* Mean of well with highest concentration detected in groundwater. 
** Values detected in monitoring wells but not in septic tank samples. 

% reduction 

93.3 
91.6 

71.2 

% reduction 

70.0 
97.3 

> 50.0 

% reduction 

86.7 

** 
100.0 

** 
92.0 

100.0 

100.0 

% reduction 

94.6 

** 
83.3 

100.0 

** 



WORKSHOPS 

Purpose 

The third objective of this project was to conduct 

informational workshops for agency personnel and individual 

automotive waste generators. Interviews and workshops were 

to be conducted with state and local agencies, and service 

station owners. 

Information gained through monitoring and analysis at 

sample sites was to be shared with workshop participants. 

Recommendations from the workshops were to be disseminated 

to people involved in the automotive repair industry. 

Participants 

The initial workshop was held in mid-March, 1991, at 

RMT, a consulting firm and lab located in Madison. 

Attendees included a representative from the Department of 

Natural Resources (DNR) Bureau of Waste Water, DNR Bureau of 

Water Supply, and the Universities at both Stevens Point and 

Madison. It was hosted by RMT, which is involved in a 

pollution prevention study of vehicle maintenance 

facilities. A representative from the Department of 

Industry, Labor, and Human Relations (DILHR) was invited, 

but did not attend. It was determined that because of the 

123 
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absence of DILHR and a need for industry representatives, an 

additional workshop in November 1991 would be scheduled. 

The initial meeting did, however, identify for the 

project the role DNR waste minimization played in the RMT 

study. Other existing programs are looking at motor vehicle 

waste as a potential problem, and these state-run programs 

would provide valuable resource information to service 

station owners. 

The first workshop, held on November 6, 1991, primarily 

targeted agency personnel and representatives of major trade 

groups representing the auto repair industry. 

Representatives who were invited to make presentations were 

from those agencies considered to be directly or indirectly 

involved with implementation of federal regulations 

regarding Class V wells under provisions of the Underground 

Injection Control (UIC) program. Input from DILHR was 

solicited to help resolve problems facing generators of 

motor vehicle waste and also planners concerned with 

building new facilities under new codes. Because it is the 

responsibility of DNR to ensure compliance with the 

regulations, this agency was also invited. EPA staff 

discussed their support and role in the project and 

regulation of Class V wells in general. Petroleum products 

industry representatives, county personnel, and university 

personnel involved in the project were also included. 

Automotive trade associations completed the attendance 
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roster. A recycling company was invited but could not 

attend. They instead opted to attend a DNR-sponsored waste 

minimization workshop in December 1991. RMT also did not 

attend the November meeting, but gave a presentation at the 

DNR workshop. This again shows that there is community 

involvement; however, some duplication of effort on the part 

of some agencies is evident. 

The second workshop, held on December 7, 1992, was 

intended to disseminate information from the first workshop, 

describe monitoring project results, and obtain additional 

input from participants. All individuals who filled out the 

automotive waste survey and those who were present at the 

first workshop were invited to attend. Those attending were 

individuals directly involved in the handling of motor 

vehicle wastes as part of their business. Agency personnel 

were limited to those who were asked to give presentations 

that would assist owners with options available for 

compliance with forthcoming regulations. A total of 16 

people attended this workshop, of whom only two were from 

the private sector and five were managers of state-run auto 

repair facilities. 
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Process 

The first workshop outlined the history of regulations 

relative to various types of discharges that could impact 

groundwater, including the increase in concern about 

automotive repair-related waste disposal into on-site soil 

disposal systems. 

The key to bringing these systems under the 

jurisdiction of the UIC program is that an injection well is 

defined as any underground disposal device that is deeper 

than it is wide. Wisconsin DNR accepted primary 

responsibility from EPA to regulate underground disposal 

systems and is responsible for developing rules to regulate 

auto waste disposal systems. 

Whether this waste is designated or determined to be a 

"hazardous waste" will have a large effect on the extent of 

future rules. 

An overview was given of the current and future role of 

DILHR in approving plumbing systems, including the catch 

basin required whenever floor drains are used. The catch 

basins are required in order to trap particulate matter and 

skim oils prior to waste reaching the septic tank. Approval 

of plumbing that includes catch basins in new buildings is 

effected by DILHR. Currently they stamp the plan for 

approved systems, with a notice to comply with DNR 
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regulations concerning hazardous waste discharge. According 

to a draft supplied at the second workshop {Appendix 4), 

approval for these systems is being suspended and only 

holding tanks are being allowed permits. 

OILHR also has the responsibility to approve septic 

systems and has worked on code revisions that, if effective, 

will preclude those systems from contaminating groundwater 

with nitrate. 

Workshop Results 

In the afternoon of the first workshop, the nominal 

group process was used to order and prioritize the ideas of 

the participants. A total of 29 items was listed by the 16 

participants {Figure 12). 

Figure 12. Issues identified by nominal group process at the 
November 6, 1991 motor vehicle waste disposal workshop. 

1. Identify mechanisms for voluntary compliance. 

2. Identify recycling options available now. 

3. Identify recycling options needed. 

4. Provide guidance to pumpers and haulers for disposal of solids. 

5. Inventory types of current disposal. 

6. Develop equipment supplier list for solvent alternatives. 

7. Identify local sources of information on waste disposal. 

8. Determine how to disseminate educational materials. 

9. Develop mailing list for auto repair facilities - use local 
parts distributors, check Dept. of Ag. 

10. Establish cooperative of private and public educators and 
industry representatives. 
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Figure 12 continued. 

11. DNR develop clear information on recommended management 
practices. 

12. Develop cost-effective way of determining if waste is 
"hazardous." 

13. Create readable single source reference manual. 

14. Identify pretreatment needed before disposal. 

15. Educate installers, designers, owners, enforcers. 

16. Identify nature and magnitude of problem. 

17. Determine extent of environmental impact and need for 
remediation. 

18. Identify industry representative to represent independent 
operators. 

19. Develop program to help pay clean-up cost of post 
contamination. 

20. Identify less hazardous alternative products. 

21. Characterize waste by categories (eg. holding tank, sludge, 
catch basin, etc) 

22. Government create market for recyclables where they don't 
exist. 

23. Identify and educate other similar waste generating facilities: 
truck stops, farms, airports, truck/car wash, etc. 

24. Standardize language among agencies for rules and educational 
materials. 

25. Resolve jurisdictional issues before developing and sending out 
literature. 

26. Staff office and 800 number for information. Funded by whom? 

27. Promote continuous communication among interested parties. 

28. Draft realistic rules with which people can comply. 

29. Identify funding sources and responsibility for educational 
materials. 
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The 29 items identified by the group were prioritized 

by asking each participant to list their 10 most important 

issues in decreasing order. The weighted responses are 

shown in Appendix 5. The six top issues are shown in 

Table 74. 

Table 74. Top issues identified by workshop participants. 

rated in total 
top 10 by weighted 

Item # # of people tally 

13 Create readable single-source 13 100 
reference manual. 

16 Identify nature and magnitude of 10 99 
problem. 

12 Develop cost-effective way of 13 82 
determining if waste is 
hazardous. 

15 Educate installers, designers, 8 65 
owners, and enforcers. 

18 Identify industry representative 9 59 
to represent independent 
operators. 

17 Determine extent of 8 52 
environmental impact and need 
for remediation. 

Item number 13, a reference manual, was to be 

developed by the waste minimization program in DNR. 

Review of this document was one focus of the second 

workshop. 

Items 16 and 17, magnitude of the problem and 

environmental impact, were the focus of the ongoing 

research projects discussed in this report. Relatively 

few sites were evaluated, making extrapolation to all 

operators difficult. Data generated from inventories of 
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other sites and projects, e.g. RMT (1991), are needed to 

make better decisions on the impact of waste products. 

Hazardous waste determination, item 12, continued to 

be a major issue that should be addressed by EPA. The 

absence of certain groups of toxic chemicals from this 

project's research may indicate possible reduction in the 

list of chemicals required for testing. 

Item 15, education, was discussed at the second 

workshop. Industry, DNR, DILHR, and OW-Extension all play 

a role in meeting the educational needs. More 

coordination is needed among these groups to achieve the 

necessary education. 

Identifying industry representatives (Item 18) to 

represent independent operators was planned as a follow-up 

workshop topic. 

The 29 items listed were also subgrouped into six 

categories: Identification/Characterization; 

Cooperatives; Understandable Rules/Regulations and 

Compliance; Education; Recycling; and Disposal. A summary 

of the subgrouping process and those ranked highest by 

eight or more of the participants is shown in Appendix 6. 

The second workshop targeted those members who either 

participated in the survey or were sent a survey 

questionnaire and letter explaining the project. The idea 

was to involve those who showed interest in the project at 

the start, and attempt to get their views or reactions on 
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the rules that may affect their operations in the near 

future. The list of guests invited also included the same 

members who attended the first workshop. 

A tally of the members attending the second workshop 

indicated a larger showing of operators from the DNR than 

from the private sector. Of the 58 service stations 

contacted, 11 were DNR facilities, from which four 

representatives attended the second workshop. 

Because a larger number of concerned constituents 

from the private sector did not show up at the workshop, a 

general feeling of low interest in the future rules for 

motor vehicle waste disposal was assumed. Voluntary 

cooperation in the project was the only means of obtaining 

data from the facilities in question. Therefore, this 

perceived disinterest in the workshop is consistent with 

the lack of voluntary cooperation in the project. 

The second workshop started off with an overview of 

research results from the Madison and Stevens Point 

research projects. 

The session was intended to provide information and 

to heighten awareness of new regulations for Class V 

injection wells (5x28) scheduled to go into effect in 

1993. To that end, a draft was provided (Appendix 7) 

listing three options to deal with waste for those 

facilities that generate motor vehicle waste. These 

options were (1) elimination of floor drains, (2) physical 
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break of the connection between the floor drain and the 

on-site waste disposal system, and (3) placement of 

holding tank to collect motor vehicle wastes from floor 

drains. 

A draft prevention guide for existing systems and new 

systems was sent to all people invited to participate in 

the workshop. DNR presented the department's proposed 

guidelines for new and existing systems to meet the needs 

for reduction and/or prevention of motor vehicle waste 

from entering on-site disposal systems. The most 

desirable option would be connection with a publicly-owned 

treatment works. However, this is not feasible nor cost 

effective for most sites. 

Concern was expressed for initiating some type of 

educational publication or rules to minimize waste 

entering floor drains because motor vehicle waste fluids 

are considered to be industrial waste. These could be 

hazardous waste if certain products are used. Even 

discharge of industrial waste would require a permit, 

which is not likely to be allowed for private on-site 

systems. 

The last segment of the workshop was for audience 

comments and suggestions on the waste disposal issue. The 

following is a list of comments voiced. 
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• Expected higher levels of final concentration of 

contaminants than were found during monitoring of 

groundwater. 

• Wanted more information on holding tank option and 

disposal of tank contents. 

• Supported central theme for more education on waste 

disposal practices. 

• Interested in final report results, how their 

operations are affected. 

• Wanted expanded investigation to generate more data 

on extent of impact to groundwater. 

• Concerned over cost, possible cost-sharing for 

remediation if contamination is found to be 

occurring. 

• 

• 

What are the next steps in the regulatory process: 

permits (DILHR, DNR). 

Identification of contaminants in the studied 

systems, using this to predict what's happening with 

older systems. 

• Need for information booklet for waste minimization, 

specifying options for particular products. 

• Spread the word to private sector and petroleum 

industry to look for alternative products that are 

less environmentally harmful. 
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• Concern for public perception of EPA regulations, 

reluctance on part of private sector to comply with 

regulations. 

Because the audience was largely operators/managers 

of state-run facilities, comments from private sector 

businesses were unfortunately unavailable. It would have 

been valuable to compare these comments and correlate 

private and public sector concerns in protecting 

groundwater resources. 

Conclusions 

The following is a discussion of what was learned 

from the workshop process. 

There is low interest by owner/operators in motor 

vehicle waste as a groundwater contaminant concern. They 

may be unaware that even low levels of contaminants 

present a threat to groundwater. Higher levels of 

contamination in groundwater would likely be perceived as 

a real public concern by those who are impacting the water 

resource. This general attitude toward dealing with such 

small concentrations is probably the reason the public 

doesn't consider this source a real threat. Low 

attendance and interest in the workshops by service 

station owners may be the result of this attitude. 
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Of those who attended workshops, most were willing to 

voice their opinions and concerns. There still is a 

feeling of uncertainty by those who may be affected about 

future rules, what is the extent of the problem, and who 

will assist them with compliance. Asking questions of 

participants seemed to be a good way to open further 

discussion of the problems. However, low numbers of 

participants from the private sector almost certainly 

biased any broad-based conclusions. 

Bureaus within DNR seem to be willing to work with 

owners to develop a program of waste reduction of motor 

vehicle waste fluids. 

The ongoing inventory of injection wells conducted by 

the Bureau of Water Supply might serve as a list of 

contact people who need to know about future rule changes. 

There appears to be a good system within DNR Waste 

Minimization to supply information to the station owners. 

The lab analysis portion of this project demonstrated the 

real need for waste minimization. 

Although not a direct part of this project, further 

interest and involvement by agencies such as OW-Extension 

and manufacturers of motor vehicle service products is 

needed. Industries should have more of a responsibility 

in the distribution of and education about hazardous 

materials that they sell. 
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The workshop and survey results indicated that 

recycling of most waste fluids is not a problem for most 

businesses. Local dealers in waste motor oil were 

mentioned in the survey. There was no specific question 

in the survey as to the specific recycling company used by 

each facility, so numbers of facilities that dealt 

directly with each recycler were not obtained. 

Because these workshops served to identify 

participants' problems and rules concerning motor vehicle 

waste fluids and their disposal, it is important that 

follow up on these issues by state and local agencies be 

done to ensure compliance with federal rules. This was 

indicated in both workshops with the suggestion of a 

single, readable reference booklet that owner/operators 

could use to meet federal and state requirements. 

It was not the intent of this project to force those 

service facilities to reduce their waste stream or drive 

them out of business. Rather it was to raise awareness of 

the potential threat their activities pose on groundwater, 

to offer both an opportunity for owners to give their 

input on how to resolve this problem, and supply 

alternatives to best manage motor vehicle waste disposal. 



CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

The following conclusions can be drawn from this 

research project. 

Survey Conclusions 

A wide range of waste disposal systems exist for auto 

repair facilities in Wisconsin. Most sites surveyed had a 

floor drain, catch basin, septic tank, and soil absorption 

system. 

survey results indicated that the majority of motor 

vehicle service stations recycle drain oil; many recycle 

parts cleaning solvents and some antifreeze. 

Most surveyed operators were cooperative and interested 

in the project for data collection, but some had concerns 

over state and federal regulations and had reservations 

about any on-site investigation. 

owners and operators would, in general, implement 

practices to prevent pollution if provided with cost 

effective waste disposal alternatives. 

Groundwater Impacts Conclusions 

A wide range of toxic chemicals is disposed of during 

normal operation of automotive repair facilities. voes and 
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metals were found in all catch basins and septic tank 

effluent samples. PAHs were sampled and found in septic 

effluent or catch basins at all facilities. The types and 

concentrations of chemicals varied between sites and could 

be directly related to the volume of work performed at a 

facility. 

Metals were not found in soil or groundwater beneath 

drainfields. 

Many types of voes, varying in concentrations, were 

found in catch basins, septic tanks, and groundwater. Catch 

basins and septic tanks do not remove these chemicals. Low 

concentrations of voes were found in groundwater in both 

sandy and clay soils, suggesting that voe reduction occurs 

in soil beneath drainfields. Of the voes, chlorinated 

compounds are more likely to impact groundwater. 

PAHs were evaluated in groundwater and septic tank 

effluent. Concentrations in groundwater were low, 

suggesting removal by soil. The lack of PAH groundwater 

standards makes it difficult to assess the significance of 

data. 

Floor drains and catch basins are convenient disposal 

sites for accidental or intentional disposal of automotive 

waste fluids. 
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Workshop Conclusions 

Industry concerns over motor vehicle waste fluid 

disposal were identified at the workshops. The workshops 

helped identify areas of greatest concern within the 

industry. The major concern was the lack of a comprehensive 

manual on regulations and practices for waste disposal. The 

manual is being written by Wisconsin Department of Natural 

Resources (DNR) waste minimization program. 

Disseminating information to the owners remains a 

dilemma. Input is needed from trade associations. A 

cooperative program between trade associations, Wisconsin 

DNR, and University of Wisconsin-Extension (UWEX) could 

provide management procedures on disposal alternatives for 

automotive waste. 

General Conclusions 

On-site wastewater disposal systems at motor vehicle 

repair facilities remove all heavy metals and a high 

percentage of other organic chemicals. 

The presence of floor drains in auto repair facilities 

presents an easy route for chemical disposal. Based on 

sample sites of this study, normal day-to-day operations are 

not likely to cause major groundwater problems. 
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Recommendations 

An education campaign through Wisconsin DNR and UWEX in 

cooperation with trade associations should be conducted to 

inform operators of potential heath and economic hazards of 

improper waste disposal and provide guidance in safe 

handling of toxic materials. 

Connection of floor drains and catch basins to on-site 

wastewater infiltration systems could be phased out within 

current regulations, based on the risk of intentional or 

accidental chemical addition. Alternative disposal methods 

are available. 

Disposal of any chlorinated chemicals to septic systems 

should be prohibited. 

More help and guidance for operators could ensure more 

complete recycling of toxic materials. 
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682 WISCONSIN ADMINISTRATIVE CODE I 
NR 1 ◄0 , 

(22) "Wastewater and sludge storage or treatment lagoon" Leans a 
natural or man-made containment structure, constructed prirrl~ily or 
earthen materials tor the treatment or storage or wastewater or sludge, 
which is not a land disposal system. 

111,tory: Cr. Register, Scplcm~r, 1985, No. 357, olf, 10-1-85; er. (Im), am. (7), (17) and 
(18), Rcgi.sler, October, 1988, No. 39◄, elf, ll•l-88. 

Subchop(er II - Groundwater Quality Stondnrds 

NH !•IQ.JO Public hcnllh rclnlcd groundwntcr stondnrds. The sround
watcr quality standards Cor substances o( public health concern a~e listed 
in Table 1. . · 

Noto: For all subslancos lh!.t have carcinogenic, muLagenlc or teratogenic properlles or 
Interactive elfect.,, the preventive action limit Is 10% ol lht enlorcement standard, The pre
ventive acllon llmll Is 2011, ol the enlorcement standard lor all other substances 11iat art ol 
public health concern, Enlorcement standards and preventive acllon limits !or aadillonal 
substances will be added to Table I as recommendation., art developed punuanl toss. 160.07, 
I G0.13 and I 60. I 5, Sia t.,, 

Table I 
rubllc llcallh Cround,rator Quallt7 Standard• 

Sub,tanct 
Alachlor 
AldiC3rb 
Arsenic 
Atrailnc 
Bacteria, Total Coliform 

Barium 
Benzene 
Butylate 
Cadmium 
Carboluran 
Chromium 
Cyanazine 
Cyanide 
1,2-Dibromoolhnoe (F:DU) 
l ,2,0ibromo-3-<:hloropropane 

(ODCPJ 
1,2-0lchlorobenuno 
1,3,0lchlorobenzene 
p-Dichlorobenzent 

( 1 1◄-0lchloro~nune) 
l,l•01chlor~thane 
1,2-Dkhlorocthane 
1,1-0ichlorocthylene 
1,2-Dichlorocthyleno (cis) 
1.2-Dichloroothylenc (trans) 
2,4,Dichlorophenoxyacellc Acid 
Dinoscb 
Endrin 
EPTC (Eptam) 
Ethylbonzene 
Fluoride 
l'luorotrichloromethane (Freon-I I) 
Lead 
l,indanc 
Mercury 
Mcthoxychlor 
Methylene Chloride 
Metolachlor 
Nitrate + Nitrite (n., N) 
Selenium 

Register, October, 1988, No, 394 

Ertforctmffll Standard PrtPfnlifc Action Limit 
/mitrograma p,r littr. (microgram, p,r,lil,r. 

trctpl a, not td) m:tpl III not,d) 
0.5 0.05 

10 2 
~ 5 
3.5 0.35 

Less I hon one In I 00 ml ror membrane ~lier melhod or 
not present In any 10 ml portion by lormantallon lube 
method lor both prevenllve action limlt and 
enlorcemcnt standard 
I milllgrtm7111.4t·(mg/l) 

.67:. e:-
67 
10 
50 
50 
12.5 

200 
.• 010 

.05 

1250 
1250 
750 

850 
.5 
.24 

100 
100 
100 

13 
.2 

250 
• 1300 

2.2 mg/I 
3400 

50 
· .02 
2 

100 
150 

15 
JO mg/I 
JO 

.2 mg/I 
... 067 
6.7 
I 

10 
5 
1.25 

40 
,001 
.005 

125 
125 
150 

85 
,05 
.024 

10 
20 
20 
2.6 
.02 

50 
272 

.H mg/I 
008 

5 
.002 
.2 

20 
15 
1.5 
2 mgtl 
I 
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Silver 
Simulne 
Tctrachloroclhylenc 
Tetrahydroluran 
Toluene 
Toxaphene 
I, I, l•Trlchlorocthone 
I, 1,2-Trlch lorocthnne 
Trichlnroclhylcne 
2,4,5-Trlchlorophcnoxyproplonlc 

Acid 
Vinyl Chloride 
Xylcno 

60 
2.15 mgtl 
I 

50 
343 

.0007 
200 

.6 
1.8 

10 

.015 
620 

Nit 1·10 

10 

10 

.215 mg/I 

.I 

68,6 
.00007 

40 
,00 
.18 

2 

,0015 
124 

111,tory: Cr. Register, September, 1085, No. 357, elf. 10,1-85; am. table I, Register, Octo-
ber, 1988, No. 394, ea.11-1•88, , 

Nn 140.12 Public wcl!orc rclnlcd groundwnlcr slondords. The ground
water quality standards Cor substances o( public welfare concern are 
listed in Table 2. 

Nole: For each substance ol public welrare concern, lhe preventive acllon llmll ls 50¼ or 
lhe cslablishcd onlorcemcnt standard. 

Table 2 
rublic Wollaro Croundwator Qu,li1y Standard■ 

Substance 
I I l Chloride 
(21 Color 
(3) Copper 
(4) Foaming agent., 

MBAS 
( Methylene-Blue 
Active Substances) 

(5) Iron 
(G) Manganese 
(7) Odor 

(8) 
(0) 

Sufi ate 
Total Dissolved Solids 
(TOSI 

(10) Zinc 

El\lommn,t Standard Prcon,liPf Action Limit 
(milligram, p,r liler • t%ttpl a, (milligram, p,r lit,r • erctpl a, 

noted) noted/ 
~O I~ 

15 color units 7.5 color units 
I~ ~ 
.5 .25 

,3 
,05 

3 
(Threshold Odor No.) 

250 
500 

6 

.15 

.025 
1.5 

(Threshold Odor No.) 
I~ 
250 

2.5 

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

NR 140.14 Slollstlcol procedures. (1) Ir a preventive action limit or an 
enforcement standard for a substance listed in Table l or 2, an alterna• 
tive·concentration limit issued In accordance withs. NR 140.28 or a pre
ventive action limit (or an Indicator parameter established according to 
s. NR 140.20 (2) Is attained or exceeded at a point of standards 
application: 

(a) The owner or operator or the facility practice or actlv.ity at which 
a standard ls attained or exceeded shall notify the appropriate regulatory 
ngency that.a standard has been attained or exceeded: and 

(b) The regulatory agency shall require a remedial response in accord
ance with the rules promul~ated under s, 160.21, Stats. No remedial re
sponse shall be required if 1t Is demonstrated to the satisfaction or the 
appropriate regulatory agency that a scientifically valid determination 
cannot be made that the preventive action limit or enCorcema!nt standard 
for a substance In Table 1 or 2 has been attained or exceeded based on 
consideration o( sampling procedures or laboratory precision and accu• 
racy, using the statistical procedures specified in sub. (2). 

Register, October, 1988, No, 394 

I-' 
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Aorll 1991 
Standards 

10-ko Chlld 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

I 
)RGANICS I I 

I I 
Acenaphthylene I . I . 
Acifluorf en I . I F 2 2 
Acrylamide l F zero TT I F 1.5 0.03 
Acrylonitrile L I D 0.02 0.02 
AdiQates (diethylhexyl) p 0.5 0.5 I . 
Alachlor F zero 0.002 I F 0.1 0.1 
Aldicarb p 0.001 0.001 I F 
Aldicarb sulfone p 0.002 0.003 F 
Aldicarb sulfoxide p 0.001 0.003 F 
Aldrin D 0.0003 0.0003 
Ametryn F 9 9 
Ammonium Sulf amate F 20 20 
Anthracene (PAH) 
Alrazine F 0.003 0.003 F 0.1 0.1 
Ba'x'.gon I . F 0.04 0.04 
Bentazon I . F 0.3 0.3 
Benz(a)anthracene (PAH) I p zero. 0.0001 
Benzene I F zero 0.005 F 0.2 0.2 
Benzo(a)pyrene (PAH) I p zero 0.0002 
Benzo{b)fluoranthene (PAH) I p zero 0.0002 
Benzo(g,h,i)perylene {PAH) I p zero 0.0002 
Benzo(k)fluoranthene (PAH) I p zero 0.0002 I . 
bis-2-Chloroisopropyl ether I . I F 4 4 
Bromacil I I F 5 5 
Bromobenzene I . I D 

' Under review. 

sJOTE: Antt1racene and Benzo(g,h,i)perylene -· not proposed in Phase V. 

Heatth Advisories 
~ ~· 70-ka Adutt 

Longer- Longer-
term tEtrm RfD DWEL 
mg/I mg/I mg/kg/day mg/I 

0.06 
0.1 0.4 0.013 0.4 
0.02 0.07 0.0002 0.007 
0.001 0.004 0.0001 0.004 

0.7 20 
0.01 0.4 
0.0002 0.004 
0.0003 0.1 
0.0002 0.004 

0.0003 ~.0003 0.00003 0.001 
0.9 3 0.009 0.3 

20 80 0.28 8 
0.3 

0.05 0.2 0.005 0.2 
0.04 q.1 0.004 0.1 
0.3 0.9 0.0025 0.09 

.. 

4 13 0.04 1 
3 9 0.13 5 

•· 

Lifetime 
mg/I 

0.5 

0.001 
0.002 
0.001 

0.06 
2 

0.003 
0.003 
0.02 

0.3 
0.09 

p 1 aae 

mg/I Cane 
at 10·4 Grou 
Cancer 

Risk 

0.1 B2 
0.001 B2 
0.007 B1 

C 
0.04 B2 
. D 
. D . D 

0.0002 B2 
I D 
I D 
I D 

. I C 

. I C 
I D 
I B2 

0.1 I A 
I B2* 

1· B2 
I D 
I 82 
I D 
I C 
I 

er 
p 



Aprll 1991 
Standards 

10-ko Chlld 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.• (mg/I) (mg/I) HA* mg/I mg/I 

Bromochloroacetonitrile I L - - D - -
Bromochloromethane I - F 50 1 
Bromodichloromethane (THM) I . 0.1 D 7 7 
Bromoform (THM) I L 0.1 D 5 2 
Bromomethane I - F 0.1 0.1 
Butyl benzyl phthalate (PAE) I p 0.1 0.004 
Butylate I . F 2 2 
Butylbenzene n- I - D 
Butylbenzene sec- I - D 
Butylbenzene tert- I D 
Carbary! I . F 1 1 
Carbofuran I F 0.04 0.04 F 0.05 0.05 
Carbon Tetrachloride I F zero 0.005 F 4 0.2 
Carboxin I - F 1 1 
Chloral Hydrate I L D 
Chloramben I -· F 3 3 
Chlordane I F zero 0.002 F 0.06 0.06 
Chlorodibromomethane (THM) I L 0.1 D 7 7 
Chloroethane I L D 
Chloroform (THMl I L 0.1 D 4 4 
Chloromethane I L F 9 0.4 
Chlorophenol (2-) I L D 0.05 0.05 
p-Chlorophenyl methyl 

sulfide/sulfone/sulfoxide I D I 
Chloropicrin I L I -
Chlorothalonil I - I F 0.2 0.2 
Chlorotoluene o- I L I F 2 2 
Chlorotoluene p- I L I F 2 2 
Chlorpyrif OS I I D 0.03 0.03 
Chrysene (PAH) I p zero 0.0002 I -
C'ianazine I L I F 0.1 0.1 

• Under review. NOTE: Chrysene was proposed in second option. 

Health Adklsorles 
70-ka Adult 

Longer- · L<1>nger-
term term RfD DWEL 
mg/I. mg/I mg/kg/day mg/I 

- - - -
1 5 0.013 0.5 
4 13 0.02 0.6 
2 6 0.02 0.6 
0.1 0.5 0.001 0,05 

0.2 6 
1 4 0.05 2 

1 1 0.1 4 
0.05 0.2 0.005 0.2 
0.07 0.3 0.0007 0.03 
1 4 0.1 4 -

0.2 0.5 0.015 0.5 
0.00006 0.002 

2 8 0.02 0.7 

0.1 · 0.5 0.01 0.5 
0.4 1 0.004 0.1 
0.05 0.2 0'.005 0.2 

0.2 0.5 0.015 0.5 
2 7 0.02 0.7 
2 7 0.02 0.7 
0.03 0.1 0.003 •·0.1 

0.02 0.07 0.002* 0.07* 

Page 2 

mg/I Cane 
Lifetime at 10·4 Grou 

mg/I Cancer 
Risk 

- - . 
0.09 

0.03 82 
0.4 82 

0.01 D 
C 

0.35 D 

0.7 D 
0.04 E 

0.03 B2 
0.7 D 

0.1 D 
0.003 B2 

0.02 C 

0.6 B2 
0.003 . C 
0.04 D 

0.15 B2 
0.1 D 
0.1 D 
0.02 D 

82 
0.01 * - D* 

er 
p 



April 1991 
Standards 

10-ka Chlld 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

Cyanogen Chloride L . . . I . . 
Cymene p- D I 
2,4-D F 0.07 0.07 F I 1 0.3 
DCPA (Dacthal) F I 80 80 
Dala12on p 0.2 0.2 F I 3 3 
Diazinon F I 0.02 0.02 
Dibenz(a,h)anthracene (PAH) p zero 0.0003 I 
Dibromoacetonitrile L D I 2 2 
Dibromochloropropane (DBCP) F zero 0.0002 F I 0.2 0.05 
Dibromomethane L I 
Dibutyl phthalate (PAE) p 0.8 0.004 I 
Dicamba I L F I 0.3 0.3 
Dichloroacetaldehyde I L D I 
Dichloroacetic acid I L D I 
Dichloroacetonitrile I L D I 1 1 
Dichlorobenzene P· I F 0.075 0.075 F I 10 10 
Dichlorobenzene o-,m- I F 0.6 0.6 F I 9 9 
Dichlorodilluoromethane I . F I 40 40 
Dichloroethane (1, 1-) I L D I 
Dichloroethane (1,2-) I F zero. 0.005 F I 0.7 0.7 
Dichloroethylene (1, 1-) I F 0.007 0.007 F 2 1 
Dichloroethylene (cis-1,2-) I F 0.07 0.07 F 4 3 
Dichloroethylene (trans-1,2-) I F 0.1 0.1 F 20 2 
Dichloromethane I p zero 0.005 F 10 2 
Dichloro12henol (2,4-) I L D 0.03 0.03 
Dichloropropane (1, 1-) I . D 
Dichloropropane (1,2-) I F zero 0.005 F 0.09 
Dichloropropane (1,3-) I L D 
Dichloropropane (2,2-) I L D 
Dichloro12ro12ene (1, 1-) I L D 

Health Agvlsorles 
70-ka Adult 

Longer- Lpnger-
term term RfD DWEL 
mg/I mg/I mg/kg/day mg/I 

- - - . 

0.1 0.4 0.01 0.4 
5 20 0.5 20 
0.3 0.9 0.026 0.9 
0.005 0.02 0.00009 0.003 

2 8 0.02 0.8 

0.1 4 
0.3 1 0.03 1 

0.8 3 0.008 0.3 
10 40 0.1 4 
9 30 0.089 3 
9 30 0.2 5 

0.7 2.6 
1 4 0.009 0.4 
3 11 0:01 0.4 
2 6 0.02 0.6 

0.06 2 
0.03 I 0.1 0.003 0.1 

·. I 
I 
I 
I .. -
I 

Page 3 

mg/I Cane 
Lffetlme at 10·4 Grou 

mg/I Cancer 
Risk 

- . . 

0.07 D 
4 D 
0.2 D 
0.0006 • E 

82 
0.02 C 

0.003 B2 
D 
D 

0.2 D 

0.006 - I C 
0.075 . I C 
0.6 I D 
1 I D 

I 
0.04 I B2 

0,007 - I C 
0.07 I D 
0.1 I. D 

0.5 I B2 
0.02 I D 

I 
0.05 I 82 

I 
I 
I 

er 
p 



\prll 1991 
Standards 

10-ka Chlld 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.• (mg/I) (mg/I) HA* mg/I mg/I 

0ichloropropene (1,3-) L - . F 0.03 0.03 
Dieldrin L F 0.0005 0.0005 
Diethyl phthalate (PAE) p D 
Diethylhexyl phthalate (PAE) p zero 0.004 D 
Diiso12ro12J'.'.I methJ'.'.IQhos12honate F 8 8 
Oimethrin F 10 10 
Dimethyl methylphosphonate D 
Dimethyl phthlate (PAE) 
1.3-Dinitrobenzene F 0.04 0.04 
Dinitrotoluene (2,4·) L D 
2,4-/2,6-Dinitrotoluene L D 
Dinoseb p 0.007 0.007 F 0.3 0.3 
Oioxane p- F 4 0.4 
Oiphenamid F 0.3 0.3 
Diguat p 0.02 0.02 
Disulfoton F 0.01 0.01 
1,4-Dithiane D 
Diuron F 1 1 
Endothall p 0.1 0.1 F a.a a.a 
Endrin p 0.002 0.002 F 0.02 0.02 
Epichlorohydrin F zero TT F 0.1 0.1 
Ethylbenzene F 0.7 0.7 F 30 3 
Ethylene dibromide (EDB) F zero 0.00005 F 0.008 0.008 
Ethylene glycol F 20 6 
ETU L I F 0.3 0.3 
Fenamiphos I F 0.009 0.009 
Fluometuron I F 2 2 
Fluorene (P.A.H) p zero 0.0002 I . 
Fluorotrichloromethane I F 7 7 
Fo Oil I) 

Under review. * * Not verified yet. 

Health Advisories 
70-ka Adutt 

Longer- Lor11ger-
term term RfD DWEL 
mg/I mg/I mg/kg/day mg/I 

0.03 0.1 0.0003 0.01 
0.0005 0~002 0.00005 0.002 

0.8 30 
0.02 0.7 

8 30 0.08 3 
10 401 0.3 10 

0.04 0.14 0.0001 0,005 

0.01 0(04 0.001 0.04 

0.3 1 0.03 1 
0.0022 0,08 

0.003 0(009 0.00004 0.001 

0.3 0,9 0.002 0.07 
0.2 0.2 0.02 0.7 
0.003 0101 0.0003 0.01 
0.07 0(07 0.002 0.07 
1 3 0: 1 3 

6 20 2 40 
0.1 014 0.00008 0.003 
0.005 0l02 0.00025 0.009 
2 5 0.013 0.4 

0.04 
3 10 0.3 10 

Page 4 

mg/I Cane 
LHetlme at 10·4 Grou 

mg/I Cancer 
Risk 

. 0.02 B2 
0.0002 B2 

5 D 
0.3 82* 

0.6 D 
2 D 

D 
0.001 . D 

B2 
0,007 . D 

0,7 B2 
0.2 I D 
0.02 I D 
0.0003 • I E 

I 
0.01 I D 
0.1 I D 
0.002 . I D 

0.4 I B2 
0.7 I D 

0.00004 I B2 
7 I D 

o.oos** I 82 
0.002 . I D 
0.09 I D 

I D 
2 I D 

er 
p 



rll 1991 
Standards 

10-ka Child 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

Fonofos I - - - F I 0.02 0.02 
Formaldehyde I - I D 10 5 
Gasoline, unleaded (benzene) I - I D 
Glyphosate I p 0.7 0.7 I F 20 20 
He12tachlor I F zero 0.0004 I F 0.01 0.01 
Heptachlor epoxide I F zero 0.0002 I F 0.01 
Hexachlorobenzene I p zero 0.001 I F 0.05 0.05 
Hexachlorobutadiene I - I F 0.3 0.3 
Hexachlorocyclopentadiene I p 0.05 0.05 I . 
Hexachloroethane I - I F 5 5 
Hexane (n•) I - I F 10 4 
Hexazin_qne I - I F 3 3 
HMX I - I F 5 5 
Hypochlorite I L I -
H~12ochlorous acid L I . 
lndeno(1,2,3,-c,d)pyrene (PAH) p zero 0.0002 I D 
lsophorone L I D 15 15 
lsopropyl methylphosphonate I D 
lsopropylbenzene I D 
Lindane F 2E-4: 0.0002 I F 1 1 
Malathion I D 0.2 0.2 
Maleic hydrazide I F 10 10 
MCPA I F 0.1 0.1 
Methomyl I F 0.3 0.3 
Methoxvchlor F 0.04 0.04 I F 6 2 
Methyl ethyl ketone L I F 80 8 
Methyl parathion I F 0.3 0.3 
Methyl tert butyl ether L I D 3 3 
Metolachlor L I F 2 2 
Metribuzin L I F 5 5 

Pa e 5 
Health Advisories 

70-ka Adult 
Longer• Longer• (mg/I Cane 

term term RfD DWEL Lifetime at-'to·4 Grou 
mg/I mg/I mg/kg/day mg/I mg/I Cancer 

Risk 
0.02 0i07 0.002 0.07 0.01 . D 
5 20 0.15 5 1 81 

0.005 . 
1 1 0.1 4 0.7 D 
0.005 0,005 0.0005 0.02 0.0008 82 
0.0001 0(0001 1.3E-05 0.0004 . 0.0004 B2 
0.05 0.2 0.0008 0.03 0.002 82 
0.1 0(4 0.002 0.07 0.001 - C 

0.007· 0.2 D 
0.1 0.5 0.001 0.04 0.001 . C 

f~ ~ 
D 

,3 0.033 1 ~ D ·, 

5 20 0.05 2 0.4 D 

82 
15 15 0.2 7 0.1 C 

D 

0.03 0.1 0.0003 0.01 0.0002 - C 
0.2 a.a 0.02 0.8 0.2 D 
5 20 0.5 20 4 D 
0.1 0.4 0.0015 0.05 0.01 E 
0.3 0.3 0.025 0.9 0.2 D 
0.5 0.2 0,005 0.2 0.04 D 
3 9 0.00005 0.9 0.2 D 
0.03 0.1 0.00025 0.009 0.002 - D 
0.5 2 0.005 0.2 0.04 D 
2 5 0.15 •· 5 0.1 C 
0.3 Q.9 0.025 0.9 0.2 D 

er 
p 



\prll 1991 
Standards 

10-ka Chlld 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

Monochloroacetic acid I L . - D - -
Monochlorobenz.ene I F 0.1 0.1 F 2 2 
Naphthalene I . F 0.5 0.5 
Nitrocellulose (non-toxic) I . F 
_Nitroguanidine I . F 10 10 
Nitrophenols p- I . D 0.8 0.8 
Oxamyl (Vydate) I p 0.2 0.2 F 0.2 0.2 
Ozone by-products I L 
Paraquat I . F 0.1 0.1 
Pentachloroethane I . D 
Pentachlorophenol I p zero 0.001 F 1 0.3 
Pl1enan1hrene (PAH) I . 
Phenol I . D 6 6 
Picloram I p 0.5 0.5 F 20 20 
P0IJ'.Chlorinated bJ'.12henJ'.IS (PCBs) F zero 0.0005 p 
Prometon F 0.2 0.2 
Pronamide F 0.8 0.8 
Propachlor F 0.5 0.5 
Propazine F 1 1 
Pro12ham F 5 5 
Propylbenzene n- D 
Pyrene (PAH) 
RDX F 0.1 0.1 
Simazine p 0.001 0.001 F 0.5 0.5 
S\yrene F 0.1 0.1 F 20 2 
2,4,5-T I L F 0.8 0.8 
2,3, 7,8-TCDD (Dioxin) I p zero 5E-08 F 1 E-06 1 E-07 
Tebuthiuron I . F 3 3 
Terbacil ! . F 0.3 0.3 
Terbufos I . F 0.005 0.005 

Under review. NOTE: Pl1enanthrene •· not proposed. 

Health Advisories 
70-ka Adult 

Longer- Lo111ger-
term term RfD DWEL 
mg/I mg/I mg/kg/day mg/I 

. - . -
2 7 0.02 0.7 
0.4 1 0.004 0.1 

10 40 0.1 4 
0.8 3 0.008 0.3 
0.2 0;9 0.025 0.9 

0.05 0.2 0.0045 0.2 

0.3 1 0.03 1 

6 20 0.6 20 
0.7 2 0.07 2 

0.2 0)5 0.015 0.5 
0.8 3 0.075 3 
0.1 0.5 0.013 0.5 
0.5 2 0.02 0.7 
5 20 0.02 0.6 

0.03 
0.1 0.4 0.003 0.1 
0.05 0.2 0.002 0.06 
2 7 0.2 7 
0.8 1 0.01 0.35 
1 E-08 4E-08 1E-06 4E-08 
0.7 2 0.07 2 
0.3 0.9 0.013 0.4 
0.001 0.005 0.00013 0.005 

Page 6 

mg/I Cane 
Lifetime at 10·4 Grou 

mg/I Cancer 
Risk 

- . . 
0.1 D 
0.02 D 

0.7 D 
0.06 D 
0.2 E 

0.03 E 

0.03 B2 

4 D 
0.5 D 

0.0005 B2 
0.1 D 
0.05 C 
0.09 D 
0.01 C 
0.1 D 

D 
0.002 0.03 .c 
0.001 - -c 
0.1 C 
0.07 D 

2E-08 B2 
0.5 D 
0.09 E 
0.0009 D 

er 
p 



~ rll 1991 
Standards 

10-ka Ch lid 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

Tetrachloroethane (1, 1, 1,2~) I L - - F I 2 2 
Tetrachloroethane (1, 1,2,2-) I L I D 
Tetrachloroethylene I F zero 0.005 I F 2 2 
Toluene I F 1 1 I F 20 2 
ToxaQhene I p zero 0.005* I F 0.5 0.04 
2,4,5-TP I F 0.05 0.05 I F 0.2 0.2 
1, 1,2-Trichloro-1,2,2- I I 

trifluoroethane I - I . 
Trichloroacetic acid I L I D 
Trichloroactonitrile I L I D 0.05 0.05 
Trichlorobenzene (1,2,4-} I p 0.009 0.009 I F 0.1 0.1 
Trichlorobenzene (1,3,5-) I . I F 0.6 0.6 
Trichloroethane (1, 1, 1-) F 0.2 0.2 I F 100 40 
Trichloroethane (1, 1,2-) p 0.003 0.005 I F 0.6 0.4 
Trichtoroethanol (2,2,2-) L I . 
Tricl1toroethylene F zero 0.005 I F 
Trichtorophenol (2.4,6-) L I D 
Trichloropropane (1, 1, 1-) I D 
Trichloropropane (1,2,3-) I F 0.6 0.6 
Trifluralin L I F 0.08 0.08 
Trimelh}'.lbenzene (1,2,4-} I D 
Trimethylbenzene (1,3,5-) I D 
Trinitroglycerol I F 0.005 0.005 
Trinitrotoluene I F 0.02 0.02 
Vinyl chloride F zero 0.002 I F 3 3 
White phosphorus I F 
Xylenes F 10 10 I F 40 40 

Under review. 

Health Advisories 
70-ka Adult 

Longer- Longer-
term term RfD DWEL Lifetime 
mg/I mig/1 mg/kg/day mg/I mg/I 

0.9 3 0.03 1 0.07 

1 5 0.01 0;5 
2 7 0.2 7 1 

0.1 0.0035 . 
0.07 0(3 0.0075 0.3 0.05 

0.1 0,5 0.001 0.05 0.009 
0.6 2 0.006 0.2 0.04 

40 100 0.035 1 0.2 
0.4 1 0.004 0.1 0.003 

0.007 0.3 

0.6 2 0.006 0.2 0.04 
0.08 0.3 0.0075 0.3 0.005 

0.005 0.005 0.005 
0.02 0.02 0.0005 0.02 0.002 
0.01 0.05 

0.00002 0.0005 0.0001 
40 1100 2 60 10 

, .. 

Pa e 7 

mg/I Cane 
at 1 o·4 Grou 
Cancer 

Risk 
0.1 C 

0.07 B2 
D 

0.003 B2 
D 

. D 
D 
D 

. C 

0.3 82 
0.3 82 

. C 

. 
0.1 C 
0.0015 A 

D 
D 

er 
p 



1rll 1991 
Standards 

Status MCLG MCL Status 
:hemlcals Reg.* (mg/I) (mg/I) HA* 

I 
)RGANICS I 

I 
.luminum L I D 
mmonia L I D 
ntimony p 0.003 0.0110.005 I D 
.rsenic * 0.05 I D 
.sbestos (fibersLI > 1 Oum) F 7 MFL 7 MFL I . 
•cHium p 2 2 F 
,eryllium p zero 0.001 D 
,oron L D 
:admium F 0.005 0.005 F 
:hlorarnine L D 
:hlorate L D 
:t,lorine L D 
:hlorine dioxide L D 
:hlorite L D 
:hromium (total) F 0.1 0.1 F 
:opper p 1.3 1.3 
:yanide p 0.2 ·. 0.2 I F 
luoride* I F 4 4 I -
ead (at source) I p zero 0.005* I 
ead (at ta12) I p zero TT* I -
langanese I - I D 
lercury I F 0.002 0.002 I F 
lolybdenum I L I D 
lickel I p 0.1 0.1 I F 
litrate (as N) I F 10 10 I F 

Jnder review. 

Health Advisories 
10-ka Chlld 70-ka Adult 

Lo11ger- Longer-
One-day Ten-day term term RfD DWEL 
.mg/I mg/I mg/I mg/I mg/kg/day mg/I 

0.015 0.015 0.015 0.015 0.0004 0.015 

0.07 2 
30 30 4 20 0.005 0.2 

4 0.9 0.9 3 0.09 3 
0.04 0.04 0.005 0.02 0.0005 0.02 

1 1 0.2 0.8 0.005 0.2 

0.2 0.2 0.2 0.8 0.022 0.8 
0.06 

0.14 
o.do2 0.0003 0.01 

0.08 0.08 0.01 0.05 0.001 0.05 
1 1 0.1 0.6 0.02 0.6 

10* 1.6 
... 

Pa e 8 

mg/I Cane 
Lifetime at 10·4 Grou 

mg/I Cancer 
Risk 

I 

30 D 
0.003 D 

0.003 A 
700 MFL A 

2 D 
0.0008 82 

0.6 D 
0.005 - D 

0.1 D 
D 

0.2 D 

B2 
B2 

0.002 - D 
0.05 D 
0.1 D 

D 

er 
p 



A rll1991 
Standards 

10-ka Child 

Status MCLG MCL Status One-day Ten-day 
Chemicals Reg.* (mg/I) (mg/I) HA* mg/I mg/I 

Nitrite (as N) F 1 1 F . 1* 
Nitrate + Nitrite (both as N) F 10 10 I . 
Selenium F 0.05 0.05 I . 
Silver L I D 0.2 0.2 
Sodium L I D 
Strontium L I D 25 25 
Sulfate p 400/500 400/500 I . 
Thallium p 0.0005 0.002/ I D 0.007 · 0.007 

0.001 
Vanadium I L D 0.08 0.08 
Zinc I L D 4 4 
Zinc cl1loride I . D 

RADIONUCLIDES 

Beta particle and photon 
activity (formerly 
man-made radionuclides) F zero·4 mrem I . 

Gross alpha particle activity F zero15 pCi/L I . 
Radium 226/228 F zero 5 pCi/L I 
Radon T zero I . 
Uranium T zero I . 

• Under review. 

• • • Guidance. 

Health Advisories 
70-ka Adult 

Longer- Longer-
term term RfD DWEL 
mg/I mg/I mg/kg/day mg/I 

. . 0.16* . 

0.005 
0.2 0.2 0.005 0.2 

20*** 
25 90 2.5 90 

0.007 0.02 0.00007 0.002 

0.03 0.11 0.003 0.11 
2 9 0.2 9 

t.· 

Pa e 9 

mg/I Cane 
Lifetime at 10·4 Grou 

mg/I Cancer 
Risk 

. . D 

0.1 D 

17 D 

0.0004 · 

0.02 D 
2 D 

. 4 mrem/y I A 
I A 

. 21/28 pCi/1 I A 

. 200 pCi/1 I A 
26 pCi/1 I A 

er 
p 



Agril 1991 Page 10 
SMCLs 

Chemicals Status (mg/I) 

Aluminum F I 0.05 to 0.2 
Chloride F I 250 
Color F I 15 color units 
Copper F I 1 
Corrosivitv F I non-corrosive 
Dichlorobenzene -o p I 0.01 
Dichlorobenzene -p p I 0.005 
Ethyl benzene p I 0.03 
Fluoride* F I 2 
Foaming Agents F I 0.5 
Hexachlorocyclopentadiene I 0.008 
Iron F I 0.3 
Manganese F I 0.05 
Odor F I 3 threshold odor numbers 
Pentachlorophenol p I 0.03 
pH F I 6.5 - 8.5 
Silver F I 0.10 
Sulfate F I 25Q 
Toluene p I 
Total Dissolved Solids (TD) F I 500 .. 
Xylene p I 
Zinc F I 5 

Status Codes: P - proposed, F - final 

* Under review. 
f• 



Key: 

f3. 

MICROBIOLOGY 

Status MCLG MCL 

Cryptosporidium L 

Giardia lamblia F zero TT 

Legion el/a Ff3 zero TT 

Standard Plate Count Ff3 NA TT 

Total Coli forms ( after 12/31 /90) F zero ** 

Turbidity (after 12/31 /90) F NA PS 

Viruses Ff3 zero TT 

PS, TT, F, defined as previously stated. 

Final for systems using surface water; also being considered for regulation under groundwater disinfection rule. 

, .. 



LEGEND 

Abbreviations column descriptions are: 

MCLG - Maximum Contaminant Level Goal. A non-enforceable concentration of a drinki1 
water contaminant that is protective of adverse human health effects and allows 
adequate margin of safety. 

MCL Maximum Contaminant Level. Maximum permissible level of a contaminant in wa1 
which is delivered to any user of a public water system. 

RfD Reference Dose. An estimate of a daily exposure to the human population that 
likely to be without appreciable risk of deleterious effects over a lifetime. 

DWEL - Drinking Water Equivalent Level. A lifetime exposure concentration protective . 
adverse, non-cancer health effects, that assumes all of the exposure to a contamina 
is from a drinking water source. 

(*) The codes for the Status Reg and Status HA columns are as follows: 

F final 
D draft 
1 listed for regulation 
.E proposed (Phase II and V proposals) 

Other codes found in the table include the following: 

NA -
PS -
TT -

** 

*** 

not applicable 
performance standard 0.5 NTU - 1.0 NTU 
treatment technique 

No more than 5% of the samples per month may be positive. For systems collectin! 
fewer than 40 samples/ month, no more than 1 sample per month 
may oe positive. 

guidance 

Large discrepancies between Lifetime and Longer-term HA values may occur becaus 
of the Agency's conservative policies, especially with regard to carcinogenicity, relativ 
source contribution, and less than lifetime exposures in chronic toxicity testing. Thes 
factors can result in a cumulative UF (uncertainty factor) of 10 to 1000 whe 
calculating a Lifetime HA. 



APPENDIX 3 

ORDER OF TIIE STATE OF .WISCONSIN NATURAL RESOURCES BOARD 
REPEALING, RENUMBERING~--RENUMJ3ERING AND AMENDING, AMENDING, 

. REPEALING AND REC.llEJ\~G AND CREATING RULES 

iN"Tiffi"MAT.ffiR~~f·;;~·;;i~i·;:·~:14<>.~(3)(iitl;)~--·--····· 
renumbering ss. NR 140.24( 4)Table 5. entry 10, · 
140.26(2)Table 6 e11try 6, 140.26(3)(iritt;9.), (~)and (b), • 
( 4) and ( 5); renumbering and amendipg s. ,nrn- - . 
NR 140.26(2)(intro.); amending ss. NR .140.10 Note and• •,;:. 
Table 1, 140.12 Table 2, 140.14(1)(b), 140.16(1), 
140.22(1) and (4); 140.24(1)(intro.) and (c)(intro.), 
140.24(3)(intro.), 140.26(1)(intro.), 140.28(1)(b) 

- and (5)(b); repealin.g and recreating s.: NR 140.16(2); 
and creating ss. NR l40.05(20h) and (20m),. 
140.24(i)(a) Note, l4().24(4)Table 5 entry 10, 
140.26(1)(a) Note and 140.26(2)Table 6 entry 6 of the 
Wisconsin Administrative Code pertaining t~ groundwater - . 
quality standards. 

··--·······························-·-·······-···········-····---······-·····················-···-· 
WR-48-92 

Analysis Prepared by the Department of Natural Resources 

Statutory authority: ss. 144.025(2) and 227.11(2)(a) and ch. 160, Stats. 
Statutes interpreted: s. 144.025(2) and ch. 160, Stats. 

Chapter 160, Stats. requires the Department to develop numerical groundwater quality standards, 
consisting of enforcement standards and preventive action limits. Chapter NR 140, Wis. Adm. 
Code, establishes groundwater standards and creates a framework for implementation of the _ 
standards by the Department. The proposed .amendments to ch.· NR 140 would add enforcement 
standards and preventive action limits for 13 additional substances and modify the enforcement 
standard and preventive action limit for 22 substances based on recommendations from the 
Department of Health and Social Services. Groundwater standards are proposed for acetone, 
asbestos, chlordane, dichlorodifluoromethane, ethylene gtycoi. formaldehyd_e, heptach}Qr, 

~ neptachtor epoxide, meffiyl isributyl ketone, nitrite, mtrate, polycblorinated biphenyls and styrene. 
Revised standards are proposed for alacblor, barium, cadmium, carbofuran, chromium, copper, 
dibromoethane, 1,2-dichlorobenzene, dibromochloropropane, 1,2-chloroethylene, 2,4-
dichlorophenoxyacetic acid, ethyl benzene, lead, lindane, methoxychlor, pentachloropheno4 
selenium, tetrachloroethylene, toluene, toxaphene, 2,4,5-trichlorophenoxyproprionic acid and 
xylene. A health:-based standard is proposed for copper to replace the present welfare-based 
standard. Welfare standards are proposed for toluene and xylene to replace health standards. 
Where appropriate, synonyms have been added in parentheses for substances in Table 1 and 2 to 
make it easier to identify the substances. The preventive action limits for six substances would be 
modified to be consistent with the statutory defined limits ins. 160.15(1), Stats. Language is also 
proposed to clarify sampling procedure and analytical requirements and the Department's 
response to groundwater contamination. 

1 



Bacteria, Total Coliform 

Barium 

Benzene 

Benzo(a)pyrene 

Bromodichloromethane 

Bromoform 

Butylate 

Cadmium 

Carbaryl 

Carbofuran 

Carbon Tetrachloride 

Chloramben 

Chlordane 

Chloroethane 
(Ethyl chloride) 

Chloroform 

Chromium 

Copper 

Cyanazine 

Cyanide 

Dibromochloromethane 
(Chlorodibromomethane) 

1,2-Dibromoethane 
(EDB, ethylene dibromide, 
dibromoethane) 

Less than one in 100 ml for membrane filter method or not present 
in any 10 ml portion by fermentation tube method for both 
preventive action limit and enforcement standard 

1 milligram 2 milligrams/liter 
(mg/I) 

5 

0.003 

179 

4.4 

67 

5 

150 

i 

400 

6 

12.5 

200 

215 

~0.05 

3 

~ .4 mg/I 

J}€;l. 0.5 

0.0003 

36 

0.44 

6.7 

192 

30 

0.2 

80 

.6 

1.25 

40 

43 



EPTC (Eptam) 250 50 

Ethylbenzene +.¼0700 m140 

Ethylene glycol 1-.mgLl 0.7 mg/I 

-Fluoride 4mg/I .440.8mg/I 
' 

Fluorotrichloromethane 3490 698 -··· 
(Freon-11, trichloro-
fluoromethane) 

Formaldehyde 1000 100 

Heptachlor 0.4 0.04 

Heptachlor epoxide 0.2 0.02 

Lead ~15 ~ 1.5 

Lindane :020.2 .0020.02 

Mercury 2 0.2 

Methoxychlor ~40 20 .4 

Methylene Chloride 150 15 
(Dichloromethane) 

Methyl ethyl ketone (MEK) 460 90 

Methyl isobuttl ketone 500 50 
<MIBK. 4-methyl-2-pentanone, 
isopropylacetone) 

Methyl tert-butyl ether 60 12 
(MTBE.i 2-metho!Y-2-methyl-
propane) 

Metolachlor 15 1.5 

Metnbuzin 250 50 

Monochlorobenzene 100 20 
(Chlorobenzene) 

Naphthalene 40 8 

5 



SECTION 4. NR 140.12, Table 2 is amended to read: 

Table2 

P.ublic Welfare Groundwater Quality Standards 

. Enforcement Standard 
(milligrams.per liter-

Substance except as noted) 

Chloride 250 

Color 15 color units 

Copper ,l.Q 

Foaming agents · .5 
MBAS (Methylene
Blue Active 
Substances) 

Iron 3 

Manganese .05 

Odor 3 (Threshold Odor No.) 

Sulfate 250 

Toluene 
(Methylbenzene) 

Xylene 
--{Dimethylbenzene) 

Zinc 

0.040 

0.5 

5 

SECTION 5. NR 140.14(1)(b) is amended to read: 

Preventive Action Limit 
: · (milligrams per liter

except as noted) 

125 

7.5 color units 

.25 

.15 

.025 

1.5 (Threshold Odor No.) 

125 

0.020 

2.5 

NR 140.14(1)(b) The regulatory agency shall require a remedial Fe&poese action in 
accordance with the rules promulgated under s. 160.21, Stats. No remedial Fe&ponse action shall 
be required if it is demonstrated to the satisfaction of the appropriate regulatory agency that a 
scientifically valid determination cannot be made that the preventive action limit or enforcement 
standard for a substance in Table 1 or 2 has been attained or exceeded based on consideration of 
sampling procedures or laboratory precision and accuracy, at a significance level of 0.05. 

SECTION 6. NR 140.16(1) is amended to read: 

7 



standards application shall be every.point at which groundwater is monitored to determine if a 
preventive action limit or enforcement standard has been attained or exceeded. 

SECTION 10. NR 14024(1)(intro.) is amended to read: 
.. . :(. . . 

, NR 140.24(1)(intro.) NOTIFICATION AND ASSESSMENT. If the concentration of a 
substance, including indicator parameters~ in groundwater attains or exceeds a preventive action 
limit at a point of standards application as described UBGeFin s. NR 140.22(2) or (4): 

. . :-1;: ,·;,;,,_; .• 

SECTIONJl.,:NR 140.24(1)(a)Note: is.created to read: 
. •.. . ..:. .... .:.. ~: :. - ·• -- . - -· - . . -- , -

' ... -.. •' " . . 

N.R;14Q.24(1)(a)Note:.See s. NR 140.27. 
-. ~ ' ;. : ,··. 

SECTION 12 NR 140.24(1)(c)(intro.) and (3)(intro.) are amended to read: 

NR 140.24(1)(c)(intro.) The department shall assess the cause and significance of the 
concentration of pie substance in determining the appropriate response measures or responses to 
meet the objectives of sub. (2). In addition to all other relevant information, the department shall 
consider the information submitted under par. (b) and the following factors where applicable: 

(3)(intro.) RANGE OF RESPONSES FOR INDICATOR PARAMEIERS. Except as 
otherwise provided in this subsection, the range of responses which the department may take or 
may require if a preventive action limit for an indicator parameter identified in Table 3 has been 
attained or exceeded, are ~ one or more of the responses actions in items 1 to 4 in Table 5. The 
range of responses is one or more of the responses actions in items 1 to 6 of Table 5 in the event 
the department determines that: 

SECTION 13. NR 14024(4)Table 5, entry 10 is renumbered NR 140.24(4)Table 5, entry 11. 

SECTION 14. NR 140.24(4)Table 5, entry 10 is created to read: 

NR 140.24(4)Table 5, entry 10 Require remedial action to prevent or minimize the 
further discharge or release of the substance to groundwater. 

SECTION 15. NR 140.26(1)(intro.) is amended to read: 

NR 140.26(1)(intro.) NOTIFICATION AND ASSESSMENT. If the concentration of a 
substance in groundwater attains or exceeds an enforcement standard at a point of standards 
application as described UBGeF in s. NR 140.22(3) or ( 4): 

SECTION 16. NR 140.26(1)(a)Note: is created to read: 

NR 140.24(1)(a)Note: Sees. NR 140.27. 

SECTION 17. NR 140.26(2)(intro.) is renumbered NR 140.26(2)(a) and, as renumbered, is 
amended to read: 
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Dated at Madison, Wisconsin ------------

(SEAL) 

STAIB OF WISCONSIN DEPARTMENT OF NATURAL 
RESOURCES 

By ____________ _ 

Carroll D. Besadny, Secretary 
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Garage Yaste Management 

Introduction 

The Department of Natural Resources (DNR) and the Department of 
Industry, Labor and Human Relations (DILHR) are frequently asked 
questions about garage waste management. Recent interest was prompted 
by the regulatory requirements in the Safe Drinking Water Act in the 
section identified as the Underground Injection Control (UIC) program. 
The U.S. EPA administers the program nationally and has initiated 
enforcement action against garages owned by major oil companies which 
has generated publicity about the program. In Wisconsin the UIC 
program is administered by the DNR. The regulation of industrial and 
commercial wastewater and hazardous waste is the jurisdiction of DNR. 
DILHR regulates on-site treatment systems for sanitary wastewater and 
the plumbing inside a building. This memo explains the regulatory role 
of each agency and produces guidance on waste management options. 

The first consideration is to determine the business activities that 
are performed in each building and the wastes that are generated. The 
wasteyater"management options, cost of disposal and the regulatory 
requirements will be dependent on the way the garage operations are 
managed. In many cases it will ~e to the owners advantage to modify 
their business operations to si~plify ~~ir waste management 
requirements and lower their disposal -~osts. 

Although there is an infinite variety of operational procedures they 
should fall into one of the·five types of management described in 
Part II. 

II. Types of Operations and Wastewater Management Options 

Type 1 

The most complex situation to manage is a combined operation that 
performs both substantial vehicle maintenance and vehicle washing. 
Examples of these operations are car and truck dealerships, truck fleet 
terminals, and highway vehicle service centers. The operations that 
are performed in these businesses are actually combinations of the 
operation that are described in types 2 through 5. The operations in 
the building should be segregated so that all vehicle washing is 
isolated in one area (one or two bays). This waste stream can then be 
managed as described in Type 5 vehicle washing only. The remainder of 
the building can be set up as either a dry floor-clean floor (Type 2), 
a wet floor-clean floor (Type 3) or a wet floor-dirty floor (Type 4) 
operation. The waste from the maintenance area should then be managed 
as described for the appropriate type. 

Type 2: Dry Floor-Clean Floor 

This description implies that no water is used in the vehicle service 
business and no vehicle wastes are deliberately drained onto the floor. 
All spills and drips are wiped up or absorbed with a solid absorbent 
material and disposed of as a solid waste. Floors are cleaned by 
sweeping. These operations generate no wastewater except wastewater 
from employee toilets and sinks. These operations would include a 



vehicle maintenance or body shop if it is run as a dry operation. This 
means there are no floor drains in the service area and no vehicle wash 
water or snow melt water to discharge. 

This garage can use any of the wastewater disposal options described in 
Part III. These are discha~ge to a public sanitary sewer {Option 1), 
on-site soil absorption systems (Option 2) or a wastewater holding tank 
(Option 3). Management of nonaqueous vehicle waste (motor oil, 
transmission fluid, brake fluid, power steering fluid, antifreeze) and 
hazardous waste is described in Sections IV and V. 

Type 3: Wet Floor-Clean Floor 

This description implies that some water.is used or discharged from 
this garage but it is relatively clean because vehicle wastes are not 
deliberately drained onto the floor. Any vehicle waste that drips or 
spills onto the floor is wiped up or absorbed with a solid absorbent 
material and disposed of as a solid waste. The floors are cleaned_by. 
mopping with a ~ini_mum of water used. There may be an occasional car 
or truck washed and there may be snow melting off vehicles. The 
general principle is that this is a clean, well managed operation where 
therttis· a floor drain but only water is allowed to enter the catch 
basins. 

This garage can_ use any of t~e wastewat'E!r disposal op~ons described in 
Part III. These are discharge to a publi~ sanitary se~r {Op~ion 1), 
on-site soil absorption (Option 2) or a wastewater holding tank (Option 
3). The .wastes from -th~· catch basin must receive minimum treatment 
prior to mixing·with the_ sanitary wastewater. This m~st include a grit 
settling chamber or catch basin and a chamber or catch basin to collect 
oil and grease. The oil and grease will.have to be skimmed off 
manually and the oil put into the'recycle oil stream. The grit, when 
removed from the sump, must be dewatered and taken to a sanitary 
landfill. . 

Management of nonaqueous vehicle waste (motor oil, transmission fluid, 
brake fluid, power steering fluid, antifreeze) and hazardous waste is 
described in Sections IV and V. 

Type 4 - Wet Floor-Dirty Floor 

This description implies that significant amounts of water are used and 
it mixes with vehicle waste that are drained onto the floor or 
routinely find their way into the floor catch basin. This may be 
typical of the way garages are currently being run before good waste 
management practices are implemented. It would, of course, be 
desirable to upgrade the management practices to a Type 3 situation. 
However in some situations this will not be possible. 

In a Type 4 operation all garage floor waste is prohibited from being 
discharged to a septic tank subsurface soil absorption system. This 
could be considered a Class V injection well under EPA's UIC program. 
The only option for this floor drain waste is. a holding tank as 
described in Option 3 in Part III. 
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Disposal of garage waste mixed with vehicle waste in the holding tank 
will require special practices. The petroleum products will float to 
the top and should be skimmed off and put.into the recycle oil stream. 
The grit, when removed from the holding tank, must be dewatered and 
taken to a sanitary landfill. The aqueous portion of the waste and any 
antifreeze can then be properly treated by hauling to a publicly owned 
treatment works (POTW). 

If any hazardou~ waste, such as trichloroethylene (a degreaser) or 
methylene chloride (paint remover) are discharged to the holding tank 
the entire tank contents may become classified as a hazardous waste and 
will have to be disposed of as a hazardous waste. 

Type 4: Vehicle Washing.Only - No Vehicle Maintenance 

These are operations that·wash vehicles but do no vehicle maintenance. 
This would include commercial car washes and truck washes. This could 
also include farm implement and construction equipmen~ washing. This 
does not include the washing of vehicle engines or washing the inside 
of tanker trucks or trailers. This would also include combined 
oper~tions where all vehicle washing is segregated to certain bays 
where no·vehicle maintenance is done. 

The vehicle wash water can be discharged to a publicly owned treatment 
works (POTW) (ORtion 1) or a septic tank soil absorption system 
(Option 2) after receiving primary- treatment. Primary treatment must . 
include a grit separation chamber and an oil-water separator. The 
preferred design is a long shallow settl~ng trench in the vehicle wash 
area. The design would be similar to the trench drain design in ILHR 
82.34(4)(a), Wis. Adm. Code except that there should be a dam or weir 
at the lower end to hold back the water long enough for the dirt to 
settle. When enough dirt accumulates the dam or weir will be carefully 
opened to allow.the water to slowly drain away and leave the dirt 
behind. The dirt,· after some dewatering, can then be shoveled out and 
hauled to a sanitary landfill. 

The grit settling chamber must be followed by an oil and grease 
separation chamber of sufficient size to allow enough time for the oil 
and grease to float to the top. The three foot diameter garage catch 
basin shown in ILHR 82.34(4)(a) is a good basic design. However, in 
addition to the downturned outlet elbow a downturned inlet elbow is 
recommended so that the wastewater flowing into the sump will enter 
under the oil and grease floating on the surface and not rile up the 
sump. The oil and grease will have to be periodically skimmed off by 
hand and put into the waste oil collection tank. An alternative is to 
install a mechanical oil skimmer. 

The primary treated wastewater can now enter the subsurface soil 
absorption system either directly or as an added protection a 
conventional septic tank can be included. 

An additional regulatory requirement for discharge of car wash 
wastewater to a subsurface system includes a Wisconsin Pollutant 
Discharge Elimination System (WPDES) permit. A permit application must 
be filed with the DNR. Most businesses will be eligible for a general-
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permit which means that the permit process can be streamlined and the · 
30 day public notice and comment period is not required. The permit 
will require flow moni~oring but this can be a water meter on the 
incoming water supply line to the wash bay. It will also require that 
a sample of the pretreated wastewater be collected several times a year 
and analyzed for several paramet.ers including but not limited to oil 
and grease, chlorides, phosphorus, and methylene blue activated 
substances (surfactants· in soap .also known as MBAS). 

If on-site soil conditions are unsuitable a holding tank (Option 3) is 
acceptable. Vehicle washing operations generate a large volume of 
water and some type of water recycle system should be used to minimize 
the wastewater volume. If the holding tank wastewater is landspread 
the owner must obtain a 'WPDES permit from DNR. See Option 3 in Part II 
for details. 

Liquid Waste Management Options 

Option 1 

Publi~ly Owned Treatment.Works (POTW) or Sanitary Sewer 
.. 

A. Description 

Both toilet waste and garage waste-•will be prpperJ.y treated before 
discharging to waters of the state .. It will require the least 
amount of waste management responsibility by the garage operator. 
It is the prefer~ed option whenever a sewer line is available. 

B. Regulatory requirements 

1. Sewer extension - Any lateral connections must be approved by 
. Department of Industry, _Labor and Human Relations (DII.J:IR) . 
For an extension of a sewer main line the POTW needs approval 
from the DNR_ 

2. Inside plumbing - The garage floor catch basins must comply 
with the design in IUIR 82 and all inside plumbing must be 
approved by DIUIR or a delegated local agency. 

C. Operating requirements 

The discharger must comply with all rules and regulations of the 
local POTW and pay assessed fees. 

Option 2 

On-site wastewater treatment systems (septic tank and subsurface soil 
absorption) . 

A. Description 

On-site treatment may be an option for facilities that cannot be 
connected to a publicly owned treatment works (POTW). A septic 
tank followed by·~ subsurface soil absorption system is only 
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available where the soils and the depth to groundwater or bedrock 
are suitable for a conventional system or a mound system. 
Anaerobic (without oxygen) bacteria live in septic tanks and 
breakdown or treat organic wastes to form a cleaner water and 
sludge. The septic tank also provides a space for grit and 
settled solids to accumulate. Floatable materials such as scum 
and grease float to the top and are held back from the discharge 
pipe by a baffle. The sludge and scum must be pumped out 
regularly (once a year) to prevent it from overflowing into the 
absorption field and plugging the soil. The septic tank is 
designed to treat only organic waste and it cannot treat vehicle 
waste such as oil or antifreeze. Solvents, such as 
trichloroethylene or methylene chloride are especially bad (and 
are prohibited) because these organic chemicals pass through the 
septic tank and through the soil and get into the groundwater. 

In the soil absorption system the pretreated wastewater is 
distributed into perforated pipes to seep ~nto the soil. In 
conventional systems this·is by gravity flow but in pressure 
systems and mound systems a pump is used. 

B. rRegulatory requirements. 

The approval of septic tank soil absorption systems is ~one by 
both DILHR and DNR depending on the source of the wastewater being 
treated. DNR has authority to appr9ve systems·for industrial and 
commercial wastewater. DILHR has authority to approve systems for 
domestic or sanitary wastewater. When there is a mixture of 
sanitary and industrial wastewater DILHR has generally been 
performing review and approval with DNR concurrence although there 
currently is no memorandum of understanding officially endorsing 
this procedure. In some situations DILHR has delegated approval 
authority to county officials but the design r~quirements are the 
same. 

1. For DILHR. approvals submit 3 sets of plans and specifications 
for review. The system must meet the design requirements in 
II.HR 83, Wis. Adm. Code. 

2. For DNR approvals submit 3 sets of plans and specifications 
to Wisconsin DNR Industrial Wastewater Section, Box 7921, 
Madison, WI 53707. The system must meet the design 
requirements in NR 214.16, Wis. Adm. Code. The design 
details are the same as in ILHR 83 because NR 214 
specifically references ILHR 83.13 for conventional systems, 
II.HR 83.14 for pressure distribution systems and IUIR 83.23 
for mound systems. 

C. Operating requirements 

For sanitary wastewater regular pumping of sludge and scum from 
the septic tank by a licensed septic tank pumper is recommended. 
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The discharge of industrial or commercial wastewater to a 
subsurface soil absorption system requires a Wisconsin Pollutant 
Discharge Elimina~ion System (WPDES) permit. A permit application 
must be filed with DNR. Most businesses will be eligible for a 
general permit which means that the permit process can be 
streamlined and a 30 day public notice and comment period is not 
required. The permit will require flow monitoring but this can be 
a water meter on the incoming water supply line. It will also 
require that a sample of the pretreated wastewater be collected 
several times a year and analyzed for several parameters including 
but not limited to oil and grease, chlorides, phosphorus, and 
methylene blue activated substances (surfactants in soap, also 
known as MBAS) . 

Option 3 

A. Description 

The holding tank is used when other wastewater disposal options 
are not available. It is used to collect wastes for later 
gisposal. ·Hol~ing tank waste can be pumped out·by a licensed 
~eptic tank pumper and.hauled to a POTil or to a field for 
landspreading. _If small volumes of nonhazardous liquid waste 
(such as oil) are mixed with sanitary.waste it will be harder to 
find a POTil to accept this waste ":ind i~ may' not be suitable to 
landspread this mixed waste. Any- pet:roleum products that are 
floating on a holding tank should be skimmed off and put in the 
recycle oil tank. If hazardous wastes such as trichloroethylene 
or methylene chloride are mixed with the sanitary waste, the 
entire tank will be considered hazardous and will be difficult to 
dispose of. 

B. Regulatory requirements 

The approval of holding tank systems is done by both DILllR and·DNR 
depending on the source of the wastewater being treated. DNR has 
authority to approve systems for industrial and commercial 
wastewater. DIUIR has authority to approve systems for domestic 
or sanitary wastewater. Yb.en there is a mixture of sanitary and 
industrial wastewater DIUIR. has generally been performing review 
and approval with DNR concurrence although there currently is no 
memorandum of understanding officially endorsing this procedure. 
In some situations DIUIR has delegated approval authority to 
county officials but the design requirements are the same. 

1. For DIUIR approvals submit 3 sets of plans and specifications 
for review. The system must meet the design requirements in 
ILHR 83, Wis. Adm. Code. 

2. For DNR approvals submit 3 sets of plans and specifications 
to Wisconsin DNR Industrial Wastewater Section, Box 7921, 
Madison, WI 53707. The system must meet the design 
requirements in NR 213.15, Wis. Adm. Code. Additional design 
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III. 

requirements and information required for a complete plan 
submitted can be obtained by·contacting the DNR at the above 
address. 

C. Operating requirements 

For sanitary wastewater the owner must have a contract with a 
licensed pumper to haul the collected waste to a POTW or to 
landspreading. 

For industrial wastewater a YPDES permit issued to the owner is 
required if the wastewater is hauled and landspread even if the 
hauler has a DNR license. 

If the waste is hauled to a ~OTW no YPDES permit is required. The 
owner can haul the waste or hire a hauler but in all cases the 
owner is responsible for complying with ,disposal regulations. 

To obtain a Wisconsin Pollutant Discharge Elimination System 
· (YPDES) permit a permit application must be filed with DNR. Most 
businesses will be eligible for a general permit which means that 
the permit process can be streamlined arid the 30 day public notice 
and CODllJ!.ent period is not-required. The permit will reqtiire flow 
monitoring but this can be done by keeping a log of the number of 
tru~k loads hauled. I_t will also _-require that a sample of the 
wastewater be·collected several times.~ year and analyzed for 
several parameters including but not limited to oil and grease, 
chlorides, phosphorus, and methylene blue activated substances 
(surfact~nts in soap, also known as MBAS). The permittee must 
make arrangements with landowners for fields to spread on. These 
fields must meet the criteria in NR 214.17, Wis. Adm. Code and be 
approved by DNR prior to being used. 

Management of Nonaqu_eous Vehicle Waste (oil, transmission fluid, brake 
fluid, power steering_fluid, antifreeze) 

A. Description 

The most effective management of these vehicle wastes is to 
collect them directly at the point of discharge from the vehicle 
and segregate them into different storage containers. Every 
effort should be made to recycle these fluids whenever possible, 
particularly liquids such as antifreeze that can be cleaned and 
recycled. Petroleum products can either be burned on site to 
provide heat for the building or shipped to an oil recycler for 
making into usable petroleum products or for burning. 

B. Management options 

1. Radiator Antifreeze (ethylene glycol) 

a. Used antifreeze can be recycled in-house through 
antifreeze filter systems or distillation units that are 
designed to remove contaminants. Some of the systems 
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will also rid the antifreeze of water and rust 
inhibitors. Fresh additives must be added to the 
cleaned _antifreeze. 

The used filters from antifreeze recycling equipment are 
potentially hazardous due to the concentration of 
contaminants. The test required to determine if 
antifreeze recycling filters is hazardous is the 
toxicity characteristic leach procedure (TCLP) test. 

b. As an alternative, some solvent.recycling companies are 
collecting used antifreeze for recycling. 

c. Small quantities of antifreeze can be discharged to the 
POTIJ but local wastewater treatment works vary as to how 
much antifreeze they are willing to accept from 
individual generators. 

Used Oil and Petroleum Products 

Your management options depend on whether the oil is on or 
off specification. The parameters for determining whether 
oil meets the specifications are:· 

arsenic ·-· 5 ppm max 
cadmium 2 ppm max 
chromium 10 ppm max 
lead 100 ppm max 
total halogens 4000 ppm 
flash point 100 F 

Off specification oil can only be burned in industrial 
furnaces (like cement kilns), industrial boilers, and utility 
boilers. Off spec oil cannot be burned in space heaters. 

If your waste oil is sent for energy recovery via a waste oil 
firm that collects the oil, the waste oil firm is responsible 
for determining whether the oil is on or off specification. 

On the other hand, if you are selling your used oil directly 
to an energy recovery facility, you are responsible for 
testing the oil to determine if it meets the specifications. 

Used oil destined for recycling is exempt from TCLP. But, if 
you're sending used oil to be disposed of off-site you must 
first determine if the oil is a characteristic hazardous 
waste. 

Keep in mind that used oil that's been mixed with a listed 
hazardous waste is a hazardous waste by definition. Listed 
hazardous wastes can include chlorinated brake drum cleaners 
and spent paint thinners. 
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Used oil can be sent for re-refining, a process which 
regenerates the oil into virgin lube stock. Another option 
is to send it for energy recovery or to burn it on-site. 

Used oil burned in space heaters is permitted by the DNR 
provided that the followin~ conditions are met: 

• the oil is engine lubricating oil and is generated on 
the premises where the space heater is located, or 
obtained from do-it-yourselfers. 

• the space heater is rated at less than 500,000 BTUs per 
hour. 

• the space heater is operated in a room with plenty of 
air ventilation. 

Vehicle maintenance shops have two options for managing used 
oil filters: recycling or disposal. According to the U.S. 
EPA, filters that are sent for recycling are exempt from the 
haz·ardous waste -testing requirement. EPA recommends that the 
generator drain and crush the •filters to be certain that the 
filters qualify for _·the hazardous scrap metal recycling 
exemption. 

To drain a filter, punch a hole in the top and tip it to 
allow any remaining waste oil to drain into a collection 
tray. Continue draining the filter until no more free 
flowing oil is captured. Oil filter presses which crush the 
filter canisters help ease oil removal. By using an oil 
filter crusher, it is possible to recover inore _than 80% of · 
the remaining oil. The filter canister can then be recycled 
through a local scrap- metal dealer and the oil ·can be sent to 
a used oil recycler.-

If you choose to DISPOSE of your filters instead of recycling 
them, you are responsible for determining if they are 
hazardous using either_your knowledge of the filters or TCLP 
test results. 

IV. Hazardous Waste 

A. Management Options 

All of the solvents that are currently being used as carburetor 
cleaners are regulated as hazardous waste. Examples of the 
hazardous waste codes which you'll need for completing the 
manifest and annual reports are: spent methylene chloride and 
phenol mixtures -- FOOl and D002; methylene chloride and cresol 
mixture -- FOOl and F004; pure methylene chloride -- FOOl; 
petroleum distillate and phenol mixture -- D001 and D002. 
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As with any other waste _stream, you are responsible for deciding 
if your waste paint booth filters are hazardous using either your 
knowledge of the was~e or testing results. 

The TCLP test should be used to determine if the filters contain 
toxic materials including eight specific heavy metals. 

If you .do a lot of specialty custom jobs using metallic paints and 
any of the old lacquer finishes, you should be particularly 
careful when making the determination. 

If the filters are nonhazardous, they can be disposed of at a 
solid waste landfill. However, if the filter are hazardous, they 
must be sent to a hazardous waste landfill or incinerator. 

There are four hazardous waste characteristics - ignitability, 
corrosivity, reactivity, toxicity. As of March 29, 1991, small 
quantity generators that choose to determine·whether their waste 
is hazardous by testing should use the new Toxicity Characteristic 
Leach Procedure (TCLP) test·instead of the EP toxicity test. 

,The TCLP test is ·used to test for-more chemicals than the EP 
toxicity test. TCLP tests for ·25 organic chem•icals including many 
common sol vents: · MEK, benzene, ·trichloroethylene. The EPA is 
predicting that many businesses that did not produce hazardous 
waste in the past using.the EP tQx test will:be hazardous waste 

_generators when their waste is tested using TCLP. 

Regardless of what your hazardous waste recycler or disposal·firm 
might tell you, if you produce waste you are required to correctly 
determine if- it's hazardous. You·can make this determination 
using either your knowledge of the was·te stream or by sending a 
sample to a-DNR licensed laboratory for analysis. If it ts 
hazardous, you must manage it properly and comply with the 

· manifest requirements. 

B. Parts Cleaning 

Making the effort to minimize your waste only makes sound business 
sense. With more vehicle maintenance wastes becoming hazardous 
due to regulatory changes, and tougher restrictions at both 
municipal and hazardous waste landfills, it's time to take a 
closer look at how to avoid producing such wastes in the first 
place. 

One of the first areas of the shop to examine for pollution 
prevention alternatives is the. parts cleaning operations. Reduce 
your reliance on halogenated solvents by combining mechanical 
abrasion with the use of aqueous cleaners. 

There's a wide variety of aqueous cleaners out on the market 
today. Aqueous cleaning includes any water based cleaning methods 
that use water, detergents, acids and alkaline compounds to 
displace soil rather than dissolving it in organic solvent. 
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For example, a heated caustic parts cleaning system is effective 
for removing contaminants from large and small pieces. 

Minimize cleaning chemicals by determining how clean each part 
needs to be -- not every part has to reach the maximum level of 
cleanliness. 

You can also use a stepped approach to parts washing. For 
example, very soiled parts such as brakes or greasy bearings 
should be brushed off to remove the most obvious dirt. Use dirty 
cleaning solutions as a first wash and clean solution at a final 
rinse. 

Spent solvent can be sent off-s1te for recycling by companies that 
offer that service. 

An important part of management practice is to segregate your 
waste streams as much as possible. Keep the ·oils separate f~om 
the solvents and aqueous cleaners. If possible, go one step 
further and segregate transmission oil from engine oil and brake 
fluids. Don't end up with a hazardous waste witch's brew! 
/ 

Waste minimization is the.number one waste management strategy. 
Regulatory loopholes are beginning to tighten up. Waste 
management can no longer be dealt~rith by simply shifting waste 
from land disposal to wastewater ·disposal. By far.the best way to 
maximize your profits and limit your iiability is to do your best 

. not to· produce -waste. 

v:\9204\ww9garwa.jrr 
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1·. GARAGE WASTEWATER MANAGEMENT OPTIONS 
WHERII PUBLIC SANITARY SEWER IS N0T'AVAILABLE 

Tipe 1 

COMBINED OPERATIONS 

Vehicle Washing end Vehicle Maintenance 
Car end Truck Deeler1hlp1 

Truck Fleet Termln11l1' 
Ro11d1lde Service Center, '., 

The vehicle maintenance s,ea should 
fit Into one of these areas and the 

Segregated washbay wastewater 

-Wastewater handled as 
Indicated below 

,, 
waste handled as 
indicated below 

Type 2 

DRY FLOOR 
CLEAN FLOOR 

Al vehicle WN1111 colected 
&ep#atefy. 
Roor cleaned without wat«. No 
floor chil. 

Sanitary 
w .. tewat8' 

Sois 
Si.itable 
for onsite 
eystem 

\II 

No 
w ... 
Wat8-

Site conditione 
not approvable 
i.idet' ILHR 83 

Type 3 

WET FLOOR 
CLEAN FLOOR 

Al vehicle w .. te co1e/cted aeps
ablly. Roor ·drain ge~ only 
aq- (waw) w .. 1a. Some 
water on floor from •~ 
floor. enow melt from;vehidea or 
occeelonal vehlcle w .. h. · 

Sanitary 
w .. tewat« 

Dirtt 
Settla,g 

Chamber 

m 
Separator 

II floor drain 
waetewaw not 
combined w;th . 
sanitary then 
hencle as In 
Type 4 or 6 

,t 
t) 

Type4 

WET FLOOR 
, DIRTY FLOOR 
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APPENDIX 5 

SUMMARY of RESPONSE RANKINGS 

RANK Decreasing 
order==> 

1 2 3 4 5 6 7 8 9 10 11 #Resp. Weighted 
Rated in Tally 

Top 10 
for each 

-

item 

RANK (weighted) 

ITEM 11 10 9 8 7 6 5 4 3 2 1 

1 1 3 1 5 38 

2 2 1 1 3 1 8 57 

3 2 1 1 1 1 6 40 

4 1 1 2 1 1 1 7 48 

5 1 1 1 2 1 6 47 

6 0 0 

7 1 1 1 3 13 

8 1 1 1 2 1 6 39 

9 2 2 2 6 46 

10 2 2 1 1 6 40 

11 1 2 1 2 6 51 

12 1 1 2 2 3 1 3 13 82 

13 3 3 1 3 2 1 13 100 
.... _.-# .. 

14 1 1 1 3 6 23 

15 2 2 2 1 1 8 65 

16 8 1 1 10 99 
I. 

17 1 1 2 3 1 8 52 

-----rs -

1 1 2 1 1 2 1 9 59 

19 2 1 1 4 26 

20 1 1 1 1 1 5 27 

21 1 1 1 2 5 36 

22 1 1 1 2 1 6 27 

23 1 2 1 1 1 6 33 

24 1 1 1 1 1 5 31 

25 1 1 2 7 

26 0 0 

27 2 1 3 15 

28 1 1 1 1 4 23 

29 1 1 1 1 4 26 



APPENDIX 6 

SUBGROUPING OF ITEMS IN NOMINAL GROUP PROCESS 

Of the 29 items listed in this nominal group session, Item 16 
"Identification of nature and magnitude of problem" was given a 
first priority by nearly half of the 18 participants at the 
meeting. Most of the groups, except educators and EPA, 
considered this the highest priority. This may indicate that 
there is already an awareness of this priority by these two 
groups. Three individuals cited #13, "Single source reference 
manual," as their first priority. 

Beyond those two items, rankings were scattered. In an attempt 
to follow through with what a longer meeting might have 
accomplished, I have consolidated the items into six possible 
sub-categories. 

The 11✓ 11 marked items were ranked by 8 or more participants and 
will be discussed further as they are the apparent highest 
priority items and will be a focus of the next workshop. The 
weighted tally is shown in parentheses at the beginning of the 
line. 

Most selected as #1 
(99) ✓16. Identify nature and magnitude of problem. 

Identification/Characterization 
( 46) 9. Develop mailing --l~st for auto repair facilities - use 

local parts distributors, check Dept. of Ag. 
(82) ✓12. Develop cost-effective way of determining if waste is 

"hazardous." 
(23) 14. Identify pretreatment needed before disposal. 
(52) ✓17. Determine extent of environmental impact and need for 

remediation. 
(27) 20. Identify less hazardous alternative products. 
(36) 21. Characterize waste by categories (eg. holding tank, 

sludge, catch basin, etc) 

Cooperatives 
(40) 10. Establish cooperative of private and public educators 

and industry representatives. 
(59) ✓18. Identify industry representative to represent 

independent operators. 
(33) 23. Identify and educate other similar waste generating 

facilities: truck stops, farms, airports, truck/car 
·wash, etc. 

(15) 27. Promote continuous communication among interested 
parties. 



APPENDIX continued 

Understandable Rules; Regulations and Compliance 
(38) 1. Identify mechanisms for voluntary compliance. 
(51) 11. DNR develop clear information on recommended management 

practices. 
(10b) ✓13. Create readable single source reference manual. 
(31) 24. Standardize language among agencies for rules and 

educational materials. 
(7) 25. Resolve jurisdictional issues before developing and 

sending out literature. 
(23) 28. Draft realistic rules with which people can comply. 

Education 
(39) 8. 
(65) ✓15. 
(0) 26. 

(26) 29. 

Recycling 

(57) ✓2. 
(40) 3. 
(27) 22. 

Disposal 
( 48) 4. 

(47) 5. 
( 0) 6. 

( 13) 7. 

--- (T6r· 19. 

Determine how to disseminate educational materials. 
Educate installers, designers, owners, enforcers. 
staff office and 800 number for information. Funded by 
whom? 
Identify funding sources and responsibility for 
educational materials. 

Identilfy recycling options available now. 
Identify recycling options needeq. 
Government create market for recyclables where they 
don't exist. 

Provide guidanc~_.,.to pumpers and haulers for disposal of 
solids. ~ 
Inventory types of current disposal. 
Develop equipment supplier list for solvent 
alternatives. 
Identify local sources of information on waste 
disposal. 
Develop program to help pay clean-up cost of post 
contamination. 



APPENDIX 7 

POLLUTION PREVENTION GUIDE 
SECTION 8 

SERVICE BAY WASTEWATER 

Activities like washing vehicles, cleaning service bay floors and 
snow melt from cars generate wastewater at vehicle garages and 
dealerships. Typically, this water is directed to a floor drain which 
runs the full length of the service bay. This floor drain may act as 
a settling trench where dirt and grit are removed or simply as a 
trough to convey the wastewate_r to a collection sump. The 
collection sump provides a place to settle any remaining grit and a 
place to collect oil and grease and other waste that floats to the 
top. After the grit and the oil and grease is removed, the water is 
discharged to either a sanitary sewer, a septic tank and soil 
absorption system or to a holding tank. 

Since each of these wastewater disposal options have· different regulatory and management 
requirements, they will be discussed separately. 

Discharge to a Sanitary Sewer 

Whenever a city sewer is available, discharge of service bay wastewater to a publicly-owned 
treatment works (POTW) is preferred. There the wastewater will receive proper treatment before 
being· discharged, and will have the _least impact on the environment.· A Wisconsin Pollutant 
Discharge Elimination System (WPDES) permit is not required by the vehicle garage or dealership 
owner or manager because the permit is issued to the POTW. The wastewater m_ust be pretreated 
in a grit settling chamber and an oil and grease separation tank prior to discharge to the sanitary 
_sewer. The discharger must comply with all rules and regulations of the local POTW and pay the 
assessed treatment fees. 

The business owner must have permission from the POTW to extend a lateral sewer connector to 
the-ir building. In some. cases this will require the POTW to extend a main sewer line. Any° garage 
floor plumbing changes, such as catch basins, must comply with the design in ILHR 82, Wis. Adm. 
Code, and all inside plumbing must be approved by DILHR or a delegated local agency. 

Discharge to an On-Site Soil Absorption System 

On-site wastewater treatment may be an option for facilities that cannot be connected to a POTW. 
A septic tank followed by subsurface soil absorption system is only available where the soils and 
the depth to groundwater or bedrock are suitable for a conventional system or a mound system. 
Anaerobic (without oxygen) bacteria live in septic tanks and breakdown or treat organic wastes to 
form a cleaner water and sludge. The septic tank also provides a space for settled solids to 
accumulate. Floatable materials such as scum and bil float to the top and are held back from the 
discharge pipe by a baffle. The sludge and scum must be pumped out regularly (once a year is 
recommended) to prevent it from overflowing into the absorption field and plugging the soil. The 
septic tank is designed to treat only biodegradable organic waste and cannot treat vehicle wastes 
such as motor oil or fuel oil. Solvents, such as trichlorethylene (a degreasing chemical) or 
methylene chloride (paint remover) are especially harmful (and are prohibited) because these 
organic chemicals pass through the septic tank and soil absorption field and leach into the 
groundwater. 



In the soil absorption system, the pretreated wastewater is distributed into perforated pipes to seep 
into the soil. In conventional systems, this is by gravity flow, but in pressure systems and mound 
systems, a pump is used. 

The discharge of liquid .waste to a septic tank soil absorption system is regulated by both federal 
and state rules. The U.S. EPA has promulgated rules under authority of the Safe Drinking Water 
Act as part of the Underground Injection Control (UIC) program. In accordance with this rule, an 
absorption field is defined as an injection well, since the drainpipes are discharging a liquid 
underground which eventually seeps into an aquifer that supplies drinking water to people. ~ 

Although a well is generally considered to be a vertical pipe, the drain-field's horizontal pipe is 
acting in the same manner. The new UIC rules being promulgated classify industrial wastewater 
disposal as a Class V injection well and may-require that a permit be obtained for all discharges. 
Only nonhazardous waste can be discharged to these systems. 

The discharge of industrial or commercial wastewater to a subsurface soil absorption system 
requires a Wisconsin Pollutant Discharge Elimination System (WPDES) permit. This requirement is 
from NR 214, Wis. Adm. Code, and this rule has been in effect since 1983. To begin the process, 
a permit·application must be filed with the DNR. Some businesses will be eligible for a general 
permit, which means that the permit process can be streamlined and a 30-day public notice and 
comment period is not required.· The permit V¥ill require flow monitoring but this can generally be 
accomplished with a water meter on the in.coming _water supply line. It will also r~quire that ·a 
sample of the pretreated wastewater (septic tank dischar.ge) be collected several times a year and 
analyzed for several parameters including, but not limited to, oil and grease, chlorides, phosphorus, 
volatile organic chemicals and certain metals. The review and approval of new septic tank soil 
absorption systems plans is performed by either DILHR or DNR, depending on the source of 
wastewater being treated. The DNR has authority to approve systems for industrial and 
commercial wastewater. The DILHR has authority to approve systems for domestic or sanitary 
wastewater. When there is a mixture of sanitary and industrial wastewater, DILHR has generally· 
been performing review and approval with DNR concurrence, although there is currently no 
memorandum of understanding officially endorsing this procedure. · 

Discharge to a Holding Tank 

The holding tank is used when other wastewater disposal options are not available. It is used to 
collect wastes for later disposal. Holding tank wastes can be pumpeq out by a licensed septic tank 
pumper and hauled to a POTW or, if it is clean enough, it can be hauled to a field for landspreading. 
If small volumes of nonhazardous liquid wastes (such as oil) are mixed with sanitary wastes, _it will 
be harder to find a POTW to ~ecept this waste and it may l}Ot be suitable to landspread this mixed 
waste. Any petroleum products that are floating on a holding tank should be skimmed off and put 
in the recycled oil tank. If hazardous wastes such as trichlorethylene or methylene chloride are 
mixed with a sanitary waste, the entire tank will be considered hazardous and will be difficult and 
expensive to dispose of. 

For clean industrial wastewater, such as from a vehicle washing business, a WPDES permit can be 
issued for landspreading in accordance with NR 214, Wis. Adm. Code. The owner is required to 
have a WPDES permit if the wastewater is hauled and landspread even if the hauler has a DNR 
license. To obtain a WPDES permit, a permit application must be filed with the DNR. Some 
businesses will be eligible for a general permit which means that the process can be streamlined. 
The permit will require flow monitoring which can be done by keeping a log of the number of 
truckloads hauled. It will also require that a sample of the wastewater be collected several times a 
year and analyzed for parameters including but not limited to oil and grease, chlorides, phosphorus, 
volatile organic chemicals, and certain metals. The permittee must make arrangements with 
landowners for fields to spread on. These fields must meet the criteria in NR 214.17, Wis. Adm. 
Code, and be approved by DNR prior to being used. The landspreading of any wastewater that 
may be harmful to the soil or to the groundwater is prohibited. 
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If the wastewater is hauled to a POTW, no WPDES permit is required. The owner and the ha, 
are responsible for making arrangements with the POTW to accept the wastewater and must 
comply with the regulations of the treatment plant operator. 

The review and approval of new holding tank plans is performed by either DILHR or DNR, 
depending on the source of wastewater -being treated. The DNR has authority to approve systems 
for industrial and commercial wastewater. The DILHR has authority to approve systems for 
domestic or sanitary wastewater. When there is a mixture of sanitary .and industrial wastewater, 
DILHR has generally been performing review and approval with DNR concurrence although there 
currently is no memorandum of understanding officially endorsing this procedure. If the 
wastewater contains hazardous wastes the holding tank must be approved by DNR's Bureau of 
Solid and Hazardous Waste Management. 

Management of Settled Grit and Sludge 

The waste material collected from the bottom of sumps and settling trenches is considered a solid 
waste and is regulated under the solid waste codes. If the waste minimization practices 
recommended in this pollution prevention guide are carl;!fully followed, the solid waste will generally 
not be classified as a hazardous waste. - As a nonhazardous solid waste, it can be disposed of in a 
sanitary landfill if it is dewatered. 

One of the problems with the wastewater sumps now being used in many garages is that the solids 
are at the bottom of the sumps, the water is in the middle and oil is floating on the top. When the 
sump is emptied by pumping out the contents, the liquids .and the solids get mixed together and 
the load is too wet to be accepted in a landfill as a solid waste. It will be necessary to dewater 
these solids prior to disposal at a landfill. 

The DNR is recommending that whenever possible the grit be settled in. a lorrn shallow floor-drain 
trench so that it can be dewatered in place and shoveled into standard solid waste containers. 

At the present time·, it is DNR policy that grit and sludge from garages and vehicle washing cannot 
be landspread. This is because analysis of this solid waste at some sites has found high 
concentrations of metals and other pollutants. 

Waste Minimization 

There are several aspects to minimizing service bay wastewater. These are activities the dealership 
owner can undertake to control the characteristics of the wastewater and control the amount of 
wastewater generated. 

Efforts to control the characteristic of the wastewater and run a clean floor operation include the 
following: 

• Do not allow any used oil or spent solids to come in contact with wastewater. 

• Use adsorbents to clean up minor leaks and spills which may occur during routine vehicle 
maintenance. The absorbed materials should be characterized to determine if they are 
hazardous wastes and should be managed as a solid waste or a hazardous waste. For more 
information on how to manage any hazardous wastes, see WDNR's Managing Your 
Hazardous Wastes. 

• Coolants (antifreeze) should not come in contact with service bay wastewaters. Coolants 
should be collected separately and handled separately. 
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• Practice good housekeeping in the service bay to prevent spills of chemicals which might get 
into the service bay wastewater. 

Efforts to control the amount of service bay wastewater generated at the dealership include the 
following: 

• Provide one or two bays with floor drains for vehicle washing activities and perform all other 
vehicle maintenance on floors with no drains. 

• Clean garage floors with a power scrubber instead of hosing down with water. 

• Use a wet/dry vacuum cleaner to suck-up water accumulating from rain and snow melt 
before it gets contaminated with vehicle maintenance waste. 

• Collect vehicle washing water in a collection tank, filter it and then use it for an initial rinse 
when washing cars. Clea1_1 water can then be used as a final rinse. 

The waste minimization options described for other wastes in this handbook apply for good service 
bay management as well. · 

Outside Washing or Maintenance 

At some vehicle mainten~nce facilities servicing or washing takes place outside. This may be due 
to lack of space in the service bays or as an attempt to reduce the volume discharged to their 
wastewater disposal systems. The discharge of vehicle maintenance waste or wastewater to the 
ground surface is just as much a pollution threat to groundwater as disch~rging to a subsurface . 
absorption field without appropriate pretreatment. Also, if either of these types of waste flow -to a 
storm sewer or a drainage ditch there is a potential to pollu:te surface water. Therefore any 
activities that occur outside should follow the same management practices as in the service bay. 
This means that all vehicle waste ftuids must be captured by drip pans before it contacts the 
ground. If any vehicle washing is done outside, it should be done with high pressure washers 
without any soap, detergents or chemical cleaners. Washing must be limited to the outside of the 
vehicle and no washing of engines or oily parts is allowed. 

The stormwater discharge permit program will require that transportation vehicle maintenance 
-tactttties prepare a pollution prevention plan. This plan must show how any outside vehicle 

maintenance and/or storage of material will be managed to prevent pollutants from entering surface 
water (including storm sewers) or groundwater. 
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