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Gray Matters: Analysis Gray Water in a Typical Central Montana

Household

Abstract

By

Courtney Allison Hecht

The semi-arid western United States views water as a valuable commodity. 

Because of water’s expense and difficulty to obtain, western states struggle with water 

supply, use, and rights issues. The existing supply may not support an increasing 

population. Since the battle for freshwater is on-going, a special conservation method is 

being used by some states. Four different states have adopted laws allowing gray water 

irrigation, and as a result have been able to mitigate some of their water issues. Montana 

is now exploring this possibility. In April 2007, the state legislature passed a bill 

permitting the regulated use of gray water. From the resulting statute, the Montana 

Department of Environmental Quality (DEQ) has been designated to develop, adopt, 

administer, and enforce administrative rules for gray water use. The rules are currently 

under review pending their final approval. Under these rules, each household can use at 

least forty gallons of gray water per person per day during the months April through 

October. While this is a positive step in water conservation, the economic feasibility 

needs to be determined. This study investigates the financial costs and/or savings that 

could result from implementing a gray water system for a residential use in Lewistown, 

Montana. This document shows findings from efforts to measure gray water volumes and
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to obtain cost estimates for home water system modifications. The intent of this study is 

to provide baseline information pertaining to the feasibility of gray water use in a 

Montana residence.
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I. Introduction

A. What is Gray Water?

In general, gray water is considered any non-potable household wastewater that can be 

safely reused for non-consumptive human purposes. Gray water can be used, with some 

restrictions, without undergoing standard treatment procedures. Its use is permitted for 

outdoor plant watering operations during prominent growth periods. What household 

wastewater sources produce gray water? Bathroom sinks, bath tubs, and most clothes 

washing machines yield gray wastewater after use (Farwell and Prillwitz, 1995). The 

wastewater from household devices, such as toilets, kitchen sinks, clothes washing 

machines used to wash soiled diapers, and dishwashers cannot be used in a residential 

gray water system because they produce black water, a form of wastewater that cannot be 

reused without prior treatment. Black water is unsuitable for residential use because it 

may host viruses, bacteria, other types of pathogenic organisms, chemicals, oils, grease, 

or forms of hazardous waste materials. Black water also comes from devices utilizing a

water softener because the high levels of sodium in the water softening solution is 

unsuitable for plant watering (Farwell and Prillwitz, 1995). Black water contains large 

amounts of suspended solids that increase biochemical oxygen demand (BOD), total 

suspended solids (TSS), and total fecal coliforms, which are not desirable for plant 

watering because of their lethal effects on ecosystems (Gelt, 2008). The use of black 

water could expose vulnerable audiences, such as children, elderly, and ill persons, to 

sickness. It could also introduce chemical pollutants to yard vegetation through 

bioaccumulation. Gray water, therefore, is wastewater that does not contain large 

concentrations of suspended solids, is not likely to carry pathogens, and is void of
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chemicals and/or other hazardous materials (House Bill No. 259, Montana Legislature 

2007). Because gray water does not carry these harmful particles, it is safe for outdoor 

plant watering use. It is not treated, so it is not considered a benign substance. However, 

it is safe for subsurface and some surface irrigation purposes. Gray water is untreated 

wastewater; therefore it is unsuitable for human consumption. It is non-potable water so 

it cannot be used for drinking or cooking.

B. How is Gray Water Used?

Through use, gray water systems conserve the net amount of water used by the household 

through the recycling of previously used water. Since summer plant watering increases 

household water demands, gray water may serve as a viable water source. In the state of 

Montana, the proposed gray water use is limited to subsurface irrigation only. Through 

subsurface irrigation, the water is delivered to the roots of garden plants. Because the 

water is delivered to the roots, some states permit gray water irrigation for edible, non 

root-based plants. Food crops such as carrots and potatoes cannot be supplemented with 

gray water since the edible portion is the plant’s root. Edible, non root-based plants, such 

as fruit trees, have been successfully irrigated with gray water (New Mexico 

Environment Department, No Date). Non-edible plants can and should be supplemented 

with gray water. Because these plants will not be consumed by people, they are ideal for 

gray water irrigation. Many household landscape species meet these criteria. Lawn 

grass, flowers, and shrubs are perfect candidates for gray watering. Gray water irrigation 

has the potential for households to save money on their summer water bills.
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C. Where Did Gray Water Use Originate?

California has been one of the leading proponents for gray water use. Since water is an 

expensive and precious commodity, the state has sought different methods to 

accommodate its large and ever growing population and water demand. In the drought of 

1977-1978, the State of California granted tax breaks to residents who installed gray 

water systems. While this tax-relief only lasted for the duration of the drought, certain 

cities in the state have continued to be very proactive with promoting gray water use. 

Some municipalities have gone as far as giving local tax breaks to households using gray 

water to water outdoor plants. In 1989, the City and County of Santa Barbara permitted 

residential gray water use. The benefits and adverse effects of the implementation are 

quite uncertain since gray water use has been unmonitored. Many residents also installed 

systems without obtaining the appropriate permits. However, no health problems or 

disease transmissions were linked to this new technology (City of Los Angeles, 1992). 

Following this implementation, nine counties and five cities adopted some form of gray 

water use regulation. The city of Los Angeles conducted a study to further explore the 

possibilities of gray water use (City of Los Angeles, 1992). In this study, eight 

experimental gray water systems were installed in residential areas. Six of the eight were 

drip irrigation systems.
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D. Observed Benefits of Gray Water Use

The concept of using gray water for residential purposes is relatively new. Because of 

this, only a few short-term benefits have been seen. Greater benefits may be seen after 

long-term observation has taken place. Thus far, the observed benefits of gray water use 

are substantial, especially in areas where water is an expensive and difficult resource to 

obtain. First, gray water has contributed to smaller monthly water bills (Kingery, 2008). 

Because gray water is applied in outdoor water use, less water is needed to water lawns 

and other landscaping plants. Depending on the size of the lawn and types of plants 

being irrigated, the savings will vary. Second, the use of gray water decreases the 

amount of water sent to city wastewater systems, which reduces treatment volumes and 

cost. Thirdly, gray water use helps conserve water sources. Areas where water is scarce, 

especially in the American West, can really benefit from this as ground water sources 

deplete and the battle for surface water continues to become worse. Other long-term 

benefits are yet to be observed, since existing data does little to address the advantages of 

gray water use in other states. This study investigates if the installation costs and 

possible savings experienced with the installation of a gray water system in Montana.

E. Foreseen Adverse Effects With Gray Water Use

The adverse effects of gray water use, much like the benefits, are relatively unknown. A 

few negative impacts have been seen, but most of them are in regard to the restrictions 

placed on use. One immediate concern of gray water use is its exposure to vulnerable 

audiences, such as children, ill persons, and elderly persons (Kingery, 2008). If 

pathogens are present in gray water, they could pose a threat to the health of human
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populations. Another concern associated with gray water use is its odor. Because the 

water has not undergone treatment prior to use, it may have a less than pleasing aroma 

when applied to residential landscapes. A third problem is the cost of installation and 

upkeep of a gray water system. The cost of installing and maintaining the system is 

reduced when the savings in water bills are also considered. However, the initial 

overhead expenses may deter some people from using gray water. Other matters of 

concern include the potential for biochemical oxygen demand (BOD), suspended solids, 

nitrates and phosphates, and pharmaceuticals in the water. Because gray water use is 

rather limited at this point, the exact likelihood of these adverse effects is not known. For 

these reasons, gray water use is restricted to irrigation purposes. Ponding or pooling is 

prohibited, even in wheat or alfalfa fields. Gray water use is not permitted for outdoor 

water endeavors not pertaining to irrigation, such as washing a car. Car washing would 

directly expose humans to gray water and possibly lead to pooling or ponding of this

untreated wastewater.
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II. Purpose: Exploring the Potential for Regulated Use

As of 2007, thirty-two states have adopted some policy regarding the use of gray water 

(Patent Storms, 2004). States using gray water have adopted and administered 

regulations which best suit the needs and uses of their particular climactic conditions. In 

this section, proposed Montana gray water regulations will be compared to other western 

states who have implemented gray water rules, specifically Arizona, New Mexico, 

California, and Washington.

A. How Do Other States Regulate Gray Water Use?

As discussed in Section I, California has been investigating the possibilities of residential 

gray water use since the late 1970’s while the cities of Santa Barbara and Los Angeles 

have been studying and utilizing the advantages of gray water for the past two decades. 

The majority of the state does permit the use of surface gray watering (City of Los 

Angeles, 1992). The following are brief descriptions of Arizona, New Mexico, and 

Washington states’ gray water regulations.

1. Arizona

Through legislation, the Arizona Department of Environmental Quality (ADEQ) 

established a water pollution control document to address the use of gray water. Gray 

water use requirements are stipulated in the section addressing aquifer protection permits. 

Arizona considers gray water reclaimed water which can be obtained and used through 

the proper permit procedures. This water can be used in single-family residences. This 

water can be applied in surface irrigation on edible plant life if citrus or nut trees are the 

subject of irrigation (Arizona Department of Environmental Quality, No date given). The

6



ADEQ authorizes surface water irrigation with gray water under certain circumstances 

for single and multi-family homes. The ADEQ must first authorize the system through 

design and construction approval of the delivery system. The system must include a grit 

holding/settling tank, a filtration apparatus, and a means of disinfection. Surface 

irrigation is classified as any irrigation applied to depths less than two feet below ground 

level. The gray water applied may not cause ponding or pooling. Surface irrigation gray 

water must meet ground water quality standards. These criteria can be met through 

frequent testing for fecal coliforms in the gray water. Pollutant testing does not appear to 

be mandatory at this time. The gray water use stipulations are in accordance with the 

ADEQ Water Pollution Control Aquifer Protection Permit General Provisions. See the 

ADEQ Water Pollution Control Aquifer Protection Permit General Provisions, Title 18, 

Chapter 9, Article 7 in Appendix 4.

2. New Mexico

New Mexico has regulated gray water use since the 2003 state legislature passed House 

Bill 114 (HB 114). The state administers and enforces regulated use through the New 

Mexico Environment Department (NMED) proper use guidelines. The bill and 

corresponding regulations state that residents are free to use the maximum gray water 

volume of 250 gallons per day (gpd) per residence for gardening, composting, or 

landscape irrigation without obtaining a permit. Other use specifications are disclosed in 

HB 114. See Appendix 5 for the stipulations in this bill. New Mexico state gray water 

regulations are very similar to the proposed Montana regulations. The state of New 

Mexico permits subsurface gray water use for private homes. Any system designed to 

discharge more than 250 gallons per day requires a permit from NMED. Gray water

7



systems must lie at least five feet above normal depth ground water tables and gray water 

may not be applied within 100 feet of domestic wells or 200 feet of public water supply. 

Gray water must not be applied in areas prone to flooding or any where it could come in 

contact with sick or elderly persons (New Mexico Environment Department, No date 

given).

3. Washington

Washington treats gray water systems like they treat other “combined wastewater on-site 

sewage systems” (McCarthy, 2000). The state requires that on-site systems must use 

some approved treatment or disposal system. This includes on-site treatment or a 

connection to public septic systems. In most cases, the state requires that the gray water 

systems use a septic tank which is separate from a wastewater septic tank or some other 

form of pre-treatment prior to application. There must also be a set of screen devices and 

disposal means for the system year-round (McCarthy, 2000). These systems may also 

handle “laundry wastewater only”, pending approval from local health officers 

(McCarthy, 2000). Each of these systems must meet Uniform Plumbing Codes and must 

also accommodate the maximum wastewater flows for the residence. Each county has 

different governing laws for the size and type of gray water system installed. The state of 

Washington permits subsurface gray water use only. The Washington State Department 

of Health is currently promoting the conservation of all water sources, and especially 

condones the use of subsurface gray water irrigation to aid in these efforts (Washington 

State Department of Health, 2005).
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B. How Montana Is Proposing to Use Gray Water

Geographically, Montana is somewhat similar to the state of Washington, where water is 

generally abundant in the western and central portion of the state, but the eastern half is 

semi-arid to arid. For the most part, water in Montana is relatively inexpensive. 

Relatively few people live in Montana and a large portion of the state’s water needs lie in 

agricultural pursuits. In comparison to the arid southwestern states, Montana’s water 

battles are small and few. For this reason, Montana’s proposed gray water regulations 

have been designed to be similar in nature to those for the state of Washington, with

some differences described below.

C. Montana Gray Water Law

In April of 2007 the Montana legislature passed House Bill No. 259 (HB 259), which 

allows limited gray water use. The bill defines the terms gray water as “wastewater that is 

collected separately from a sewage flow and that does not contain industrial chemicals, 

hazardous wastes, or wastewater from toilets” and a gray water use system as the 

irrigation system which delivers this substance. The document also stipulated two 

restrictions to the use of gray water: plants in contact with gray water cannot be 

consumed by humans (potential effects on humans were discussed in Section I of HB 

259) and gray water systems may not be in areas prone to flooding. Gray water systems 

exposed to flooding could harm the system and in turn expose vulnerable audiences to the 

non-benign substances in the gray water. Under HB 259, gray water systems are only to 

be used in subsurface irrigation for single-family homes. This water does not require 

sanitation treatment if used within 24 hours of storage. The water is to be marked with
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purple piping to indicate that it is non-potable. Gray water systems cannot be used in 

public areas because of the possibility of exposure to high-risk populations (see Section I 

of HB 259). Refer to Appendix 1 for the Montana legislative statute.

D. Proposed Administrative Rules for Gray Water Use in Montana

As the administrative entity for gray water use, DEQ is working on the administrative 

rules for legal gray water use. The rules are currently in a draft phase and have yet to be 

finalized. See Appendices 2 and 3 for the current drafts of Montana gray water use rules.

Barb Kingery, P.E., an engineer with DEQ sits on the committee which is currently 

writing the rules for gray water use. Kingery has aided in the research of this study and 

provided much of the documentation used for preparation of this report. As of October 

2008, the proposed rules for gray water use address the definition, application 

procedures, and other requirements for use. Below is a preview of the pending 

administrative rules (DEQ, 2008).

The proposed rules permit the use of gray water for subsurface irrigation. Prior to use, 

the homeowner must have his or her property assessed prior to installation. Each 

potential gray water site must meet the criteria specified for its specific lot layout type. 

These criteria include a 100 foot setback distance from existing and proposed wells, 

connection to existing and proposed wastewater systems, possible sewer line extensions 

and connections, avoidance of floodplain boundaries, averting of driveway intersections, 

and consideration of groundwater flow pathways. The proposed system must also meet
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DEQ design standards for wastewater facilities, which include a water-tight “holding 

tank” designed to receive wastewater but not to dispose of or treat the wastewater. The 

design standards also require that the gray water piping is clearly marked and labeled 

with purple piping and or tags to designate the presence of non-potable water. The 

system may be approved only if its intended use is seasonal. The homeowner must

obtain a gray water use permit from a local health department to ensure that human health 

faces minimal risks prior to installation. These permits will be adopted by local health 

departments to support regulated gray water use in Montana. Pending systems must be in 

accordance with the Uniform Plumbing Code. Following installation, the system use 

must adhere to several use restrictions. The irrigation must only be applied to plants 

which will not be consumed by humans. Gray water application intervals must also not 

exceed fifteen minutes in duration. Application intervals exceeding that time may 

interfere with soil absorption.
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III. Methods: Analysis of a Typical Montana Residence

This study investigates the potential for gray water use in a home in Lewistown,

Montana. The home consists of five inhabitants who consume large quantities of water. 

The following section discusses the climactic conditions of Lewistown and shows the 

estimated gray water contributions of the household. These factors influence the 

potential for gray water use in this home.

A. Lewistown: To Water, Or Not to Water?

Lewistown, Montana, population 7,000, is a rural farming community lying in the heart 

of the Treasure State. Residential and public water supply comes from Big Spring Creek, 

a fresh mountain stream whose base flow is around 100 cfs. Average annual

precipitation is just shy of eighteen inches (Western Region Climate Center, 2008). 

Between the sufficient precipitation and the ease in access to water, water is abundant 

and there are no use restrictions. Even though community members experience little to 

no trouble obtaining water, the cost of utilities may inhibit proper yard care. The City of 

Lewistown imposes fees for water use via utility bills and these costs do limit some water

use.

In Lewistown, the months of highest precipitation are May and June, which lie within the 

span from April through October, which are the months in which the state of Montana 

proposes that gray water may be used. Although average precipitation values are 

relatively high during these months, irrigation is still needed for the watering of lawns, 

gardens, and other landscape plants since rainfall does not exceed evaporation and
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transpiration values. Figure 1 illustrates the probability of more than two inches of 

rainfall for a given month (Western Region Climate Center, 2008). The table shows that 

the probability of this precipitation is greatest in May and much less likely during fall and 

winter months. However, this graph shows that the probability of precipitation is 

relatively low during the months of July and August, two of the warmer months in 

Montana. Because of this low probability, irrigation is very much needed. To reduce 

some of the water costs, gray water could be used for some of this irrigation.

Figure 1. Probability of 2-Inches of Precipitation Occurring Within a 30-Day

Period in Lewistown (Western Region Climate Center, 2008)

LEWISTOWN FAA AP, MONTANA (244985)
Period : 1/ 8/1696 to 12/31/2007

Precipitation Probability in a 38-dau period

Day of Year
Probability of indicated precipitation quantity in a 30-day period 

starting on the plotted date. Smoothed with a 29-day running mean Filter.

Quantity 
----  2.(0"

31
Western 
Reg iona1 
Climate 
Center

During years of low precipitation, or drought years, the use of gray water may be a

practical and cost-effective idea. Table 1 shows the average monthly rainfall values for

Lewistown.

CORETTE LIBRARY 
CARROLL COLLEGE
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Table 1. Average Annual Precipitation for Lewistown, Montana

January 8,1896 to December 31,2007 (Western Region Climate Center, 2008)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average
Total

Precipitation
(inches)

0.73 0.65 1.00 1.29 2.83 3.51 1.91 1.61 1.49 1.15 0.74 0.76 17.67



B. A Closer Look at Residential Lewistown: The Hecht Family and Their Gray

Water Contributions

This study’s featured family, the Hechts, lives in a five bedroom, three bathroom home in

Lewistown, Montana. Household residents include two adults and three adolescents. A

fourth dependent no longer lives at home but attends college. The residence is equipped 

with large back and front yards that require a fair amount of upkeep, including generous 

watering. Because the people living in this household are very active and busy, they use 

large amounts of water for various tasks. Between sports, barnyard work, and daily 

activities, several loads of laundry must be washed each day. The teenaged inhabitants, 

especially the male adolescent, consume large quantities of food, so a fair amount of 

water is used for dish washing. In addition, daily showers use large quantities of water. 

The adults average one daily shower, while the adolescents each take one to two showers 

each day. Needless to say, a large amount of wastewater is generated with this family’s 

regular activities. Not all of this water can be reused without treatment. However, a 

good portion of it may be reused as gray water. This household’s water bills for the 

months of April through October, the period when the yard requires additional watering, 

could be reduced if its gray water were applied to the yard. A portion of this study 

investigates how much water could be saved by utilizing gray water. The available gray 

water will be calculated by subtracting the approximate volume of black water from the 

total water volume shown on the monthly water bill. The methods for estimating the 

Hecht family’s daily gray water contributions are shown in this report. These estimated 

values are based on a set of measurements and approximations in the home.
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In April 2008, a series of trials were conducted to estimate this family’s daily gray water 

contributions. These trials approximate the amount of gray water available for use based 

on the volumes of water used in everyday tasks. The trials measured water used in 

bathroom showers and clothes washing machines. The following are the methods and 

results used to quantify the daily gray water volume:

1. Equipment

a. Showers

• 1—Shower with 100 gallon tub capacity

• 1—5 gallon bucket with single gallon divisions marked

• 1—Stopwatch

b. Clothes Washer

• 1—Front Loading Whirlpool Duet

• 1—Wicker Laundry Basket

• Machine Washable Clothes

• 1—Bathroom scale

2. Procedure

a. Shower

(1) Plug the drain on the bathtub of the shower by using the metal lever in the tub.

(2) Run the shower for ten minutes (an estimated length of the household’s average 

shower time), using a stopwatch to designate the proper time. Stop the water once

the ten minutes have elapsed.
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(3) Using the bucket, scoop the water out of the bathtub. Record the number of 

gallons scooped out of the tub.

(4) Multiply the number of gallons used per shower by the amount of showers taken 

per day to determine the available gray water.

b. Clothes Washer

(1) Weigh and record the weight of the laundry basket.

(2) Add the clothes to the laundry basket and record the weight of the clothes plus 

the laundry basket. Subtract the weight of the basket from the combined weight to 

calculate the weight of the dry clothes.

(3) Run the clothes through one wash cycle. At the end of the cycle, remove the wet 

clothing and place in the basket to obtain a wet weight. Subtract the weight of the 

basket from the total weight to obtain a wet weight.

(4) Subtract the weight of the dry clothing from the weight of the wet clothing to 

determine the weight of the water. Use this number to calculate the volume of water 

retained in the clothing. Subtract the volume of water in the clothing from the total 

water volume listed in the manual to obtain the volume of gray water per cycle per 

average load washed.

3. Results

The data collected showed an estimated 305 gallons of daily gray water contributions 

for this household. Each gray water source and its corresponding volume were figured
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into the results. See Appendix 6 for calculations. The findings are listed in Table 2

below.

Table 2. Estimated Daily Gray Water Volumes

Source

Daily Volume of Gray Water

(gallons/day)

Shower 140

Clothes Washer 155

Bathroom Sink 10*

Total 305

* Measurements were not taken on this source. The 10 gallon volume is a lower-end estimate.

The DEQ estimates that each person contributes approximately 40 gallons of gray 

water each day. With that estimate, this household would contribute 200 gallons of 

gray water per day, instead of the measured 305 gallons per day. Based on the trial 

values, the DEQ estimate appears to be somewhat low, yet reasonable for this family’s 

daily gray water contributions.

18



C. A Typical Gray Water System

States using gray water have a few different requirements for gray water delivery 

systems, but most state standards are met with typical systems and components. The 

delivery system investigated for this study meets all Montana DEQ requirements for gray 

water delivery systems. This section discusses the basic components of a typical 

residential delivery system. Figure 2 shows what this system will look like following

installation.

Figure 2. The Proposed Gray Water Delivery System (Geoflow Subsurface Drip

Systems, 2009)
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1. Basic Components

A typical gray water system that complies with proposes Montana administrative rules 

consists of the following components (Kingery, 2008):

a. PVC Piping

b. Water storage tank

c. Drip Irrigation Line

2. Functions of Components

Below are the descriptions of each of the major system components. These parts comply 

with regulations placed on gray water systems in Montana.

a. PVC Piping

The system used in this study will utilize PVC piping only for the transportation of the 

gray water. The water will travel from the storage tank, through the piping to be 

delivered to the subsurface drip line.

b. Water Storage Tank

The storage tank must be designed to accommodate the daily gray water volumes of the 

household. Each tank must contain a valve to discharge water which has been stored for 

more than 24 hours without use (Kingery, 2008).

c. Drip Irrigation Line

i. Subsurface drip systems contain a hose with small emitters along the length. These 

hoses are flexible and can be fit to meet different landscape conditions. For approved 

use, the tips of the emitters must lie six to eight inches beneath ground surface. These 

pipes must contain a filter of some sort and must be resistant to root intrusion (State of 

California, 1997).
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ii. The drip irrigation line used in this study is composed of preinstalled polyethylene or 

PE. The drip lines are the only gray water discharge points in the system. The amount of 

water flowing through these drip lines is regulated by opening and closing the flush 

valves on the PVC piping (Geoflow Subsurface Drip Systems, 2009).

3. Other System Parts

A few other parts should be purchased with the basic components to insure proper 

operation. These parts are included in Geoflow Subsurface Drip Systems’ design 

spreadsheets so that the system can meet its life expectancy of at least 15 years. These 

parts should be included in the cost configuration of the system for the following reasons

(Geoflow Subsurface Drip Systems, 2009).

a. Air Vent and Box

The air vent should be included in gray water delivery systems to reduce the

accumulation of odors in the water traveling through the system.

b. Pre-assembled Headworks Screen Filter Device and Tank

The filtering device screens particles out of the water. This prevents blockage in the PVC 

piping and PE driplines. The filtering device figured into this study is an Ultra Aquatic

brand.

c. Flow Meter

A flow meter helps the homeowner determine the amount of water actually being used in 

the delivery system.
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d. Water Pump

Pumping the water helps the system to efficiently irrigate the landscape. This device is 

particularly useful in areas where the elevation increases.
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IV. Data and Results: Applied Cost Benefit Analysis, Past and Present

A. Description and Purpose

The intent of this study is to investigate the economic feasibility of a gray water system 

for a Montana family of five. Calculations determine the initial purchase price, 

installation costs, and maintenance expenses of having a gray water system. This section 

begins with showing water savings experienced in previous studies. Next, this section 

shows one family’s water use, including the amount of wastewater available for a gray 

water system. Through the use of utility bills and test procedures, a range of daily 

available gray water volumes has been approximated. By deducting the cost of available 

gray water and adding the expenses of the system installation, the monetary results are 

presented. The purpose of this is to find out if installing a residential gray water system 

will have financial benefits or consequences.

B. The City of Los Angeles: An Early Exploration of Gray Water Use

The 1992 City of Los Angeles Gray Water Research Project investigated the 

environmental and economic benefits of gray water use in residential areas. The 

purchase price and installation costs were determined to be within three basic price 

ranges. Cost variations were primarily related to system efficiency and user friendliness 

(City of Los Angeles, 1992). All systems are backed up by a potable water source, since 

all irrigation demands may not be met with the existing gray water supply. System price 

ranges were divided into the following three categories:

a. $400-$800: This system will utilize discharge from the washing machine only and is 

connected to a system with few complex features. The lower the price, the more “do-
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it-yourself ’ installation is allowed, while higher prices indicate professional

installation.

b. $1,000-$ 1,500: All household sources of gray water are connected to the system. 

This system involves more installation work with significant contributions from the 

home-owner. Both collection and distribution of gray water are considered “low- 

tech”. The total cost of the system depends upon the number of gray water sources 

connected to the system.

c. $2,500-$5,000: These gray water systems are automatic and are connected to all 

household gray water sources. Sometimes they are also backed up by potable water 

systems for times when gray water is not available since total irrigation demands are 

not always met with gray water supply. This occurs if the household’s gray water 

contributions are not sufficient to meet the water demands of the yard. With a system 

of this nature, the home-owner’s primary function is to turn off the system if gray 

water is no longer needed, like in the instance of periods of heavy rainfall. Due to the 

complexity of the system, professional installation is needed.

The Los Angeles study estimated water savings with the use of gray water at eight 

locations based on typical demands for gray water use at each site. To estimate these 

demands and savings, they used the following measures:

1. A water meter was installed at seven of the eight sites to measure the volume of gray 

water used from the irrigation line.

2. Total water volume at each site was determined by “sequential readings on the water 

use meter, simultaneous readings of the gray water meter, or from water bills”.

24



3. The household’s proportion of gray water use was calculated from the water meter,

the gray water meter, and water bill values.

4. The areas irrigated with both potable and gray water at each site were computed. 

With these numbers, the percentage of gray water irrigated lands was determined. In 

this particular study, only a small portion of the irrigated lands were designated for 

gray water irrigation.

5. The potential gray water demand, figured as a fraction of the total water use, was 

determined by dividing the percent of gray water actually used by the percent of gray 

water irrigated areas. The results of this calculation, listed in Table 3, are obtained 

with the following equation:

Potential Gray Water Demand = Column 7 = Column 3/Column 6

This calculation assumes that enough gray water is present to irrigate the entirety of

the landscapes.

This study concluded that if all available gray water is used, a typical household is likely 

to reduce its water bills by as much as 50 percent. The study also indicated these results 

would not be typical for homes with few occupants and large areas of irrigation, as well 

as homes with many occupants and small areas of irrigation. Below is a table with the 

study’s findings.
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Table 3. City of Los Angeles Estimated Potential Gray Water Demand (City of Los Angeles, 1992)

Site
No.

(1) Total 
Water 
Use

(Gal/Mo.)

(2) Gray 
Water
Use

(Gal/Mo.)

(3)
Percent

Gray
Water
Use

(4) Total 
Landscape Area 

(ft2)

(5) Gray Water 
Irrigation
Area (ft2)

(6)
Percent

Gray
Water

Irrigated 
Area (%)

(7) Potential Demand for 
Use of Gray Water as a 
% of Total Water Use

1 5,920 520 10 2,780 510 18.3 55

2 19,060 410 2.2 8,200 370 4.5 49

3 ♦ 912 - 3,170 460 14.5 -

4 46,660 1,451 3.1 10,100 2,310 22.9 13

5 11,230 680 6.0 3,260 410 12.6 43

6 4,240 470 11.0 3,280 840 25.6 43

7 11,930 1,120 9.1 4,100 210 5.1 65 **

8 * * * * * * *

* No water meter records were recorded at this site.
** A small area is irrigated with gray water and its measured volume exceeds irrigation requirements. Therefore, the average gray water percentage is used.



C. Geoflow Subsurface Drip Systems: A System Design Aid

Gray water systems have become more extensive and more expensive than those utilized 

for the 1992 Los Angeles study. Some U.S. irrigation system companies are assisting 

with the design and installation of gray water systems. One such company, Geoflow 

Subsurface Drip Systems, is a gray water system design and installation firm for 

residential systems. Geoflow provided six of the eight systems used in the 1992 City of 

Los Angeles Study. The company helps customers determine the necessary system 

components by using a user-friendly spreadsheet provided by the company’s website.

The spreadsheet asks for only a few criteria such as the amount of gray water the home 

will contribute to the system and the longest length of dripline needed for the landscape. 

The homeowner must also specify the zone valve type and the length of the return line. 

These criteria enable the spreadsheet to estimate the system components, head losses, and 

system expenses. The estimated gray water contributed for the Hecht family is 305 

gallons per day. The longest stretch of dripline and return line needed were estimated to 

be 80 feet each. This system will have a drip emitter on every one foot of length, which 

will water the landscape eight times per day. A hydraulic zone valve type was selected 

for this given system. With the piping and other basic parts, the system material costs 

were estimated to be about $1,580. These costs do not include installation. See Appendix 

8 for Geoflow Subsurface Drip Systems’ spreadsheet analysis for the Hecht household.

To complete the cost analysis, installation and operation and maintenance estimates were 

used that were based on annual average labor fees (Geoflow Subsurface Drip Systems, 

2009). For this analysis, the estimated installation cost was $2,500 and annual operation 

and maintenance costs were $320. The first economic analysis assumed replacement in
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fifteen years and inflation that accounted for increasing water costs over time. The 

second analysis assumed no system replacement necessary over a thirty-year period.

Both financial analyses account for a three percent inflation rate. See Appendix 9 for the 

complete cost-benefit analysis. In states such as California, the system costs would also 

need to account for the possibility of tax breaks and all other financial incentives which 

may occur. Currently there is no mention of tax breaks in Montana, since the concept of 

gray water use is very new to the state. The inclusion of expenses outside of the system 

components, such as filters and pumps, further determine if a gray water system is a 

worthwhile investment. These additional costs were included in the total system

expenses.
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D. Typical Water Utility Bills

To determine the economic feasibility of a gray water system, the cost of water must be 

figured into the equation. Table 4 shows water costs for the Hecht family for the months 

of April through September of 2008. The values in Table 4 were calculated from monthly 

water bills shown in Appendix 7. These costs include water demands for landscape 

irrigation. The unit water costs are specified in thousands of gallons.

Table 4. Average Monthly Water Utility Bills, April through September 

2008 (City of Lewistown, 2008)

Service Unit Cost Amount Charges Balance

Water 1.07/thousand 22.33 thousand 23.90 23.90

gallons gallons

Water Base 20.15, for %” NA 20.15 20.15

connection, fixed

cost

Sewer 57.87 57.87 57.87

Sewer Base 12.50 12.50 12.50

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 114.42 114.42
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1. Yearly Water Demands Without Gray Water Use

The table below shows the Hecht family’s total water consumption for the year 2007. 

The total water use value of 187,000 gallons was used for comparison of potable water 

demands with gray water use in the cost-benefit analysis.

a. Yearly Water Expenses (City of Lewistown, 2008)

Table 5. Average Yearly Water Expenses

Service Unit Cost Amount Charges Balance

Water 1.07/thousand 187 thousand 200.09 200.09

gallons gallons

Water Base 20.15/mo., for NA 241.80 241.80

%” connection,

fixed cost

Sewer 57.87/month 694.44 694.44

Sewer Base 12.50/month 150 150

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 1286.33 1286.33
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E. Cost-Benefit Analysis

Using the current cost of water at $1.07 per thousand gallons and a yearly water 

consumption of 187,000 gallons, the savings and expenses of the proposed system were 

calculated. These water expenses were calculated neglecting Sewer, Sewer Base, and 

Water Base costs. To determine the savings or expenses associated with the proposed 

system, an inflation rate of three percent was used to account for increasing water costs. 

The analysis assumed a daily gray water contribution of 305 gallons per day over each 

year. The calculations also accounted for the cost of the gray water system, plumber 

installation fees, annual operation and maintenance expenses, and system replacement in 

fifteen years. With these numbers, the gray water system was not found financially 

beneficial. This estimate assumes that the system life was only fifteen years because of 

Geoflow’s fifteen-year system guarantee. These calculations do not account for the 

system outlasting the fifteen year guarantee, even though some current systems have 

endured several more years of sufficient operation. Geoflow customers have reported 

systems lasting in excess of twenty-five years prior to replacement. For this reason, a 

second cost analysis was conducted, assuming a system life of more than thirty years. 

This analysis also did not find financial savings. Further studies should investigate the 

possibilities of savings and expenses of gray water use to better determine the costs.
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V. Discussion

The cost-benefit analysis of this study approximated the expenses of purchasing, 

installing, maintaining, and replacing a gray water delivery system for landscape 

irrigation. The proposed system would reduce household water demands, and would 

decrease water bills. However, this study found that a gray water delivery system would 

be rather expensive and that the savings in water bills would not offset the system costs. 

The first cost estimate assumed the following criteria:

1. Full system replacement every fifteen years

2. National average costs for installation and maintenance fees

3. Annual inflation of three percent.

The second cost estimate accounted for installation and maintenance fees and annual

inflation, but assumed no replacement was necessary over a thirty-year period. These 

criteria could be erroneous and may slightly alter the cost estimate. The system 

replacement assumption, for example, increases the cost considerably. Geoflow 

Subsurface Drip Systems guarantees their products for fifteen years. However, a number 

of their customers have maintained such systems for twenty to twenty-five years, due to 

compliance with proper operation and maintenance procedures (Geoflow Subsurface 

Drip Systems, 2009). The labor estimates used for installation and maintenance are 

national averages, and may not accurately represent current labor costs in Montana. A 

labor bid from a local plumber and sewage specialists may change these expenses. This 

estimate also does not account for potential tax breaks and other savings that could incur 

with a gray water system. The state of Montana could help offset the expenses by
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providing tax breaks for homeowners who invest, install, and use gray water systems. 

Other states like California have provided this financial incentive because gray water use 

helps the state conserve its water resources. The state of Montana could provide these tax 

breaks for its own benefit. Doing such would help alleviate water rights battles, reduce 

water consumption in drier areas, and preserve its current water supply for future 

generations.

«
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VI. Conclusion

This study investigated the economic feasibility of a gray water system for a family of 

five in Central Montana. The data and costs approximated the costs of purchasing and 

using this system for landscape irrigation. The system would reduce household water 

demands, and therefore would decrease water bills. This study found that a gray water 

system would not be cost-effective at this time. However, a gray water system may not 

be a poor choice for this family. Water is currently abundant and inexpensive in 

Lewistown, Montana, but may not remain that way indefinitely. Drought years or future 

water struggles may cause water costs to drastically increase, which would make water 

conservation essential. Gray water use, although not a necessity, could be very beneficial 

throughout Montana. As water rights battles between property owners, especially 

farmers, continue to escalate, water conservation efforts will become more practical and 

necessary for individual home owners. For those reasons, the potential for Montana gray 

water use should be further researched. The use of gray water provides similar incentives 

to the recycling of disposable containers. Although not financially rewarding or required 

by Montana state law, the recycling effort reduces the accumulation of landfill wastes. 

Recycling paper, plastics, and aluminum products helps the planet remain a safe and 

healthy place for future generations. Gray water use also aids in this effort. The 

recycling of water will help human populations better utilize the earth’s clean water 

supply. Gray water use will not only benefit the natural environment, but could also 

benefit future home economics. The cost of gray water use could become more feasible 

in the near future, should the state of Montana choose to grant tax incentives for gray

water users.
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The results of this study not only impact people living in Montana but also affect people 

residing in other states and countries. The use of gray water, although not presently 

profitable, is beneficial for the entire planet. Recycling water helps decrease human 

demands for fresh water, which in turn helps natural ecosystems. As the population 

continues to increase its demand for water, the amount of fresh water will become 

scarcer. For this reason, other states and countries should encourage their citizens to 

investigate and implement gray water systems for their irrigation needs. Doing such will 

help future generations alleviate some of their water battles.
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Appendix 1. Montana House Bill No. 259

2007 Montana Legislature

HOUSE BILL NO. 259

INTRODUCED BY M. REINHART, FUREY, MCALPIN, WARD

AN ACT DEFINING TERMS; RESTRICTING THE USE AND LOCATION OF GRAY 

WATER REUSE SYSTEMS; DIRECTING THE BOARD OF ENVIRONMENTAL 

REVIEW TO CREATE RULES REGULATING RESIDENTIAL GRAY WATER REUSE 

SYSTEMS; AMENDING SECTION 75-5-305, MCA; AND PROVIDING AN 
APPLICABILITY CLAUSE.

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF MONTANA:

Section 1. Definitions. As used in this part, unless the context indicates otherwise, the 
following definitions apply:

(1) "Gray water" means wastewater that is collected separately from a sewage flow and 
that does not contain industrial chemicals, hazardous wastes, or wastewater from toilets.

(2) "Gray water reuse system" means a plumbing system for a private, single-family 
residence that collects gray water.



Section 2. Residential gray water reuse -- restrictions. (1) Gray water may not be used to 
irrigate plants to be consumed by humans.

(2) Gray water reuse systems may not be located within a flood plain, as defined in 76-5- 
103.

Section 3. Section 75-5-305, MCA, is amended to read:

"75-5-305. Adoption of requirements for treatment of wastes -- variance procedure - 
- appeals. (1) The board may establish minimum requirements for the treatment of wastes. 
For cases in which the federal government has adopted technology-based treatment 

requirements for a particular industry or activity in 40 CFR, chapter I, subchapter N, the 

board shall adopt those requirements by reference. To the extent that the federal government 

has not adopted minimum treatment requirements for a particular industry or activity, the 

board may do so, through rulemaking, for parameters likely to affect beneficial uses, 

ensuring that the requirements are cost-effective and economically, environmentally, and 
technologically feasible. Except for the technology-based treatment requirements set forth in 

40 CFR, chapter I, subchapter N, minimum treatment may not be required to address the 

discharge of a parameter when the discharge is considered nonsignificant under rules adopted 
pursuant to 75-5-301.

(2) (a) The board shall establish minimum requirements for the control and disposal of 
sewage from private and public buildings, including standards and procedures for variances 
from the requirements.

(b) For gray water reuse systems in private, single-family residences, the board shall
establish rules that:



(i) allow the diversion of gray water from wastewater treatment systems and limit the 
amount of gray water flow allowed by permit:

(ii) address the uses of gray water, including when and how gray water may be applied to
land; and

(iii) include any other provisions that the board considers necessary to ensure that gray

water reuse systems comply with laws and regulations and protect public health and the
environment. *

(3) An applicant for a variance from minimum requirements adopted by a local board of 

health pursuant to 50-2-116(1 )(i) may appeal the local board of health's final decision to the 

department by submitting a written request for a hearing within 30 days after the decision.

The written request must describe the activity for which the variance is requested, include
*

copies of all documents submitted to the local board of health in support of the variance, and 
specify the reasons for the appeal of the local board of health's final decision.

(4) The department shall conduct a hearing on the request pursuant to Title 2, chapter 4, 

part 6. Within 30 days after the hearing, the department shall grant, conditionally grant, or 

deny the variance. The department shall base its decision on the board's standards for a 
variance.

(5) A decision of the department pursuant to subsection (4) is appealable to district court 
under the provisions of Title 2, chapter 4, part 7."

Section 4. Local gray water regulations. The requirements of 75-5-305 and [section 2] 

are minimum requirements and do not restrict a local governing body from adopting stricter 
or additional regulations for gray water reuse systems.



Section 5. Codification instruction. [Sections 1, 2, and 4] are intended to be codified as

an integral part of Title 75, chapter 5, part 3, and the provisions of Title 75, chapter 5, part 3,
apply to [sections 1, 2, and 4],

Section 6. Applicability. (1) [This act] applies to gray water systems that are installed 
after [the effective date of this act].

(2) [This act] and any rules or requirements adopted as a result of [this act] may not be 

imposed on a gray water system that was installed on or before [the effective date of this act].

- END -

Prepared by Montana Legislative Services 
(406) 444-3064
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Appendix 2. Montana Department of Environmental Quality Gray Water 
Definitions and Standards

October 9, 2008 
DEQ4

Definitions

Gray Water - wastewater that is collected separately from a sewage flow 
and that does not contain industrial chemicals, hazardous wastes, or 
wastewater from toilets.

Surge Tank - a watertight structure or container that is part of a gray water 
irrigation system.

Waste Segregation - Waste segregation systems consist of dry disposal for 
human waste, such as various composting, chemical, dehydrating and 
incinerator type systems, with separate disposal for gray water.

Irrigation - Irrigation systems are those that provide for the 
subsurface application of wastewater to any outdoor planted material 
by means of a piping system.

System description in chapter - here is an example:

Gray water is untreated wastewater collected from bath tubs, showers, lavatory 
sinks, kitchen sinks, dishwashers, clothes washing machines, and laundry tubs. 
Gray water is wastewater, but it is not highly contaminated with chemicals, 
organic matter, suspended solids or microorganisms that are potentially 
pathogenic. In general, treatment and disposal of gray water is subject to all 
applicable provisions in this Circular, except that gray water may be used for 
irrigation as provided in this chapter.



Gray Water Irrigation Systems

1.0 General

1.1 Except as provided in 1.2, treatment and disposal of gray water must be by 
means of a wastewater treatment system that meets all applicable requirements 
of this Circular. Gray water reuse within a building or residence for uses such as 
toilet flushing is permitted without review, provided that the gray water is 
ultimately disposed by means of an approved wastewater treatment system that 
meets all applicable requirements of this Circular.

1.2 Gray water irrigation systems that meet the requirements of this chapter are not 
subject to the other chapters in this Circular, except as specifically referenced in 
this chapter.

1.3 The collection, storage and distribution portions of a gray water irrigation system 
must be designed in accordance with this chapter. The reviewing authority may 
allow the use of other designs and material pursuant to the review of 
manufacturer’s information and data to substantiate the proposed alternative.

1.4 Gray water is untreated wastewater collected from bath tubs, showers, lavatory 
sinks, kitchen sinks, dishwashers, clothes washing machines, and laundry tubs. 
Commercial buildings may not utilize gray water from kitchen sinks or floor drains 
unless documentation is presented verifying that the strength of the gray water 
does not exceed typical parameters.

1.4.1 All effluent from sources that are not gray water must be disposed of in 
an approved wastewater system.

1.4.2 Laundry water exposed to soiled diapers shall not be used for gray water 
irrigation.

1.4.3 The reviewing authority may require sampling data to insure that the 
strength of gray water used for irrigation does not exceed typical 
parameters

1.5 As provided in 75-5-326, MCA, gray water may not be used to irrigate plants to 
be consumed by humans.

1.6 Gray water systems may not be located within a flood plain, as defined in 76-5-
103, MCA.

1.7 Gray water irrigation systems must use subsurface dispersal. Ponding or water 
surfacing must not occur at any gray water irrigation location.

1.8 Gray water irrigation system designs may be augmented with either potable 
water or storm water collected from roofs.



1.9 All gray water irrigation system piping and appurtenances must be easily 
identifiable as non-potable through the use of purple piping and continuous 
marking at a minimum of 4-foot intervals. Tanks, pumps and other equipment 
must also be labeled as “non-potable” using a permanent label placed in a 
conspicuous location.

2.0 Design

2.1 Estimated Residential Flow Rates

A. Number of occupants per residential
dwelling unit:

1st bedroom 2
Each additional bedroom 1

B. Flow for each occupant is:
Showers, tubs, washbasins 25gpd
Laundry 15 gpd
Kitchen 10 gpd

To determine total flow rate for the gray water irrigation system the number of 
occupants must be multiplied by the estimated flow shown on the table.

2.2 Estimated Non- Residential Flow Rates:

Non-residential flow rates must be substantiated by the system designer and 
approved by the reviewing authority.

2.3 At least one test hole must be dug within 25 feet of each irrigation zone. Test 
holes must be at least 7 feet deep.

2.4 Gray water irrigation systems must have an effective distribution area based on 
local soils and their corresponding application rate as described in Table 8-1 and 
Appendix B.

2.5 If potable water is used to augment gray water for irrigation within the same 
distribution network, a method of backflow prevention for the potable water 
source must be included that is consistent with the requirements of ARM Title 17, 
chapter 38, subchapter 3.

2.6 Gray water irrigation systems that are designed to prevent freezing may be used 
year-round.

2.7 Gray water irrigation systems that are not designed to prevent freezing must be 
used in conjunction with a supplemental year-round method for wastewater 
treatment and disposal that meets applicable state and local requirements.

2.7.1 The year-round wastewater treatment system must be sized to accept
and treat the total flow from the gray water irrigation system together with 
any other effluent in the system.



2.7.2 Seasonal gray water irrigation systems must include a three way diverter 
valve to easily divert gray water to the year-round supplemental 
wastewater treatment system when needed.

2.7.3 A gray water irrigation system may not adversely impact the functioning of 
the supplemental year-round wastewater treatment system

2.8 Gray water irrigation systems that include wastewater from kitchen sources or 
dishwashers may include a grease trap/interceptor.

3.0 Collection and Distribution

3.1 Hose bib or hose type attachments, including frost-free hydrants, may not be 
present on a gray water irrigation system.

3.2 The design must include appropriate valves in order to isolate the surge tank, 
irrigation zones, and connection to a wastewater treatment system.

3.3 The volume of any storm water collected from roofs and diverted to the gray 
water system must be included in the design capacity. If the system contains a 
surge tank, the roof storm water collection system must include an approved 
diversion valve to limit the volume discharged to the surge tank.

3.4 Surge Tanks may be incorporated in to a gray water irrigation system design. 
Surge Tanks allow for uniform distribution of the gray water despite variable flow 
from the source. If a gray water irrigation system contains a surge tank, the tank 
must meet the following requirements:

3.4.1 Surge tanks used for the storage and distribution of gray water must be 
warranted by the manufacturer for use with wastewater.

3.4.2 Surge tanks used for single family residential gray water irrigation 
systems must have the following minimum volume:

1 bedroom
2 bedrooms
3 bedrooms

150 gallons 
200 gallons 
250 gallons

Each additional bedroom add 50 gallons

3.4.3 If the surge tank will be used to retain flow from sources other than single 
family dwellings, it must be sized to hold 1.5 times the maximum daily 
flow.

3.4.4 Surge tanks may be installed either inside or outside a building, above or 
below ground.

3.4.4.1 Above-ground surge tanks must be installed on a level, 
three inch concrete slab or equivalent, and must be 
anchored against overturning.



3.4.4.2 Below ground surge tanks must be installed on dry, level, 
well-compacted soil. Buoyancy of the surge tank must be 
considered and prevented with appropriate construction 
where high groundwater exists.

3.4.5 Surge tanks must be equipped with an overflow pipe of the same 
diameter as the influent pipe for the gray water. The overflow must be 
permanently connected to an approved wastewater treatment system. 
This connection should be made to the building drain, building sewer or 
upstream of the septic tank, if any. The overflow drain shall not be 
equipped with a shutoff valve. For waste segregation systems without an 
approved wastewater treatment system, the overflow from the surge tank 
must be connected to a second redundant surge tank. The second surge 
tank must also connect to the gray water irrigation system.

3.4.6 Above ground surge tanks must be equipped with an emergency drain of 
the same diameter as the influent pipe for the gray water. The emergency 
drain must be permanently connected to an approved wastewater 
treatment system. This connection should be made to the building drain, 
building sewer or upstream of the septic tank, if any.

3.4.7 The surge tank must include a method of backflow prevention that 
complies with ARM 17.38 Chapter 3.

3.4.8 Surge tanks must be plumbed and vented in accordance with the Uniform 
Plumbing Code.

3.4.9 If storage time within the collection system is going to exceed 24 hours, 
appropriate treatment for odor control may be necessary.

3.5 All gray water irrigation systems should include a filter to prevent the buildup of 
solids and to insure proper system functioning. If no filter is included in the 
design, at least three valved irrigation zones must be designated. Each irrigation 
zone shall have the required length of trench to accommodate the entire gray 
water flow per day with automatic valves to rotate the distribution of gray water 
between irrigation zones.

3.6 Gravity fed absorption trenches must not exceed 100 feet in length.

3.7 All dosed gray water irrigation systems must meet the following minimum 
requirements:

3.7.1 Surge tanks must provide sufficient access to allow maintenance of 
the tank and pumps.

3.7.2 Surge tanks using a siphon should have a dose counter installed to 
check for continued function of the siphon.

3.7.3 High-water alarms must be provided for all surge tanks utilizing 
pumps.



3.7.4 The minimum dose volume must be equal to the drained volume of 
the discharge line and manifold plus a volume equal to at least 2 
times the lateral volume.

3.7.5 The duration of each discharge should not exceed 15 minutes to 
promote uniform distribution and soil absorption.

3.7.6 The reserve volume of the dosing system surge tank must be at least 
equivalent to 25% of the design flow. This reserve volume is 
computed from the high-level alarm.

3.7.7 Cleanouts shall be provided at the end of every lateral. The cleanout 
must be within 6 inches of finished grade and should be made with 
either a long sweep elbow or two 45 degree bends.

3.7.8 Dosed irrigation systems should be field-tested to verify uniform 
distribution.

4.0 Operation and Maintenance Standards

4.1 The property owner is responsible for proper operation and maintenance of their 
gray water irrigation systems.

4.2 All public gray water irrigation systems must submit an operation and 
maintenance manual to the reviewing authority in accordance with Appendix D of 
this Circular.
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Appendix 3. Proposed Montana Gray Water Rules and Sub Rules

Draft Gray Water Reuse Rules 
October 10,2008

NEW RULE I (17,36.319?) GRAY WATER REUSE

(1) This rule applies to gray water reuse on subdivision parcels that are 
subject to review, or that have been approved, under Title 76, chapter 4, MCA.

(2) Except as provided in (3) and (4), treatment and disposal of gray water 
must be by means of a wastewater treatment system that meets all of the requirements of 
this chapter and applicable department Circulars. Gray water reuse within a building or 
residence for uses such as toilet flushing is permitted without review, provided that the 
gray water is ultimately disposed by means of a wastewater treatment system that is in 
compliance with this chapter and applicable department Circulars.

(3) Gray water may be used for outdoor irrigation as provided in (4). If a gray 
water irrigation system meets all of the requirements in (4), the system is not subject to 
the requirements of subchapter 3.

(4) Gray water that is collected separately from sewage flow and that does not 
contain industrial chemicals, hazardous wastes, or wastewater from toilets may be used 
for irrigation, if the following requirements are met:

(a) prior to installation, a gray water irrigation system must have a permit 
from the local health department; a

(b) gray water irrigation must be subsurface, with a collection and application 
system that is designed, installed, and used in accordance with department Circular DEQ- 
4;

(c) As provided in 75-5-326, MCA, gray water may not be used to irrigate 
plants to be consumed by humans and gray water systems may not be located within a 
floodplain, as defined in 76-5-103, MCA;

(d) there must be a minimum of 4 feet of soil between the point of gray water 
application and a limiting layer, as defined in ARM 17.36.101;

(e) unless a waiver is granted by the department, gray water irrigation may 
not occur within 100 feet of public drinking water wells, or within 50 feet of nonpublic 
drinking water wells; and



(f) gray water irrigation systems in subdivisions must be approved under Title 
76, chapter 4, MCA, before installation. If a system complies with (a) through (e), 
review under Title 76, chapter 4, MCA, is not required if the system serves:

(i) a parcel that has a previous certificate of subdivision approval issued 
pursuant to Title 76, Chapter 4, MCA, if no other changes to the certificate are proposed; 
or

(ii) a parcel that, when created, was exempt from review under Title 76, 
chapter 4, MCA because it was served solely by municipal facilities, as defined in 76-4- 
102, MCA.

(5) Subdivision applications must contain descriptions of the soils within 25 
feet of proposed gray water irrigation areas. Soils must be described in accordance with 
Appendix B of department Circular DEQ-4. The locations of test holes must be 
established by a person qualified to evaluate and identify soil in accordance with ASTM 
standard D5921-96el (Standard Practice for Subsurface Site Characterization of Test Pits 
for On-Site Septic Systems). Each test hole must be keyed by a number on a copy of the 
lot layout or map with the information provided in the report.

17.36.101 DEFINITIONS (1) through (15) remain the same.

(16) “Gray water” means wastewater that is collected separately from sewage
flow and that does not contain industrial chemicals, hazardous wastes, or wastewater
from toilets.

(16) remains the same but is renumbered (17).
(47) (18) "Holding tank" means a watertight receptacle that receives wastewater 

for retention and does not as part of its normal operation dispose of or treat the 
wastewater. The term does not include surge tanks used in a gray water irrigation system 
if the system meets the requirements of NEW RULE I.

(18) through (64) remain the same but are renumbered (19) through (65).

17.36.102 APPLICATION—GENERAL (1) through (5) remain the same.
(6) If a proposed subdivision includes subsurface wastewater disposal, including

gray water irrigation, facilities, the developer shall notify the designated agent of the 
local board of health prior to presenting the subdivision application to the reviewing 
authority. The designated agent may conduct a preliminary site assessment to determine 
whether the site meets applicable state and local requirements.

17.36.103 APPLICATION—CONTENTS (1) through (l)(i)(iv) remain the
same.

(i) If gray water irrigation systems are proposed:
(i) descriptions of the soils within 25 feet of proposed gray water irrigation areas.

Soils must be described in accordance with Appendix B of department Circular DEQ-4.



The locations of test holes must be established by a person qualified to evaluate and
identify soil in accordance with ASTM standard D5921-96el (Standard Practice for
Subsurface Site Characterization of Test Pits for On-Site Septic Systems). Each test hole
must be keyed by a number on a copy of the lot layout or map with the information
provided in the report; and

(ii) the location and design of the proposed systems;

(i) through (q) remain the same but are renumbered (j) through (r).

17.36.104 APPLICATION-LOT LAYOUT DOCUMENT (1) Remains the
same.

(2) The following information must be provided on the lot layout document. 
Other information (e.g., percolation test results, soil profile descriptions) may be included 
on the lot layout document only if the document remains legible:

(a) through (i) remain the same.
(j) information as set out in Table 1 for the specific water supply and wastewater 

systems in the subdivision. All systems must be labeled as "existing" or "proposed".

Table 6. DEQ Requirements for Lot Layouts

Subdivisions 
served by 
nonmunicipal 
wells

Subdivisions 
served by 
nonmunicipal 
wastewater 
systems

Subdivisions 
served by 
municipal water

Subdivisions 
served by 
municipal 
wastewater 
systems

Existing and 
proposed 
wells and 
100-ft 
setback

X X X X

Water lines
(suction and 
pressure)

X X

Water lines
(extension
and
connections)

X X

Existing and
proposed; 
wastewater 
systems 
(drainfield, 
replacement 
area, and 
existing 
septic tanks)

X X



Subdivisions 
served by 
nonmunicipal 
wells

Subdivisions 
served by 
nonmunicipal 
wastewater 
systems

Subdivisions 
served by 
municipal water

Subdivisions 
served by 
municipal 
wastewater 
systems

Percent and 
direction of 
slope across 
the drainfield

X X

Sewer lines 
(extensions 
and
connections), 
gray water
irrigation
systems

X X X X

Lakes,
springs,
irrigation
ditches,
wetlands and
streams

X X

Percolation 
test locations, 
if provided, 
keyed to 
result form

X

Soil pit 
locations 
keyed to soil 
profile 
descriptions

X

Ground water 
monitoring 
wells keyed 
to monitoring 
results form

X

Floodplain
boundaries X X X X
Cisterns X

Existing
building
locations

X

Driveways X



Subdivisions 
served by 
nonmunicipal 
wells

Subdivisions 
served by 
nonmunicipal 
wastewater 
systems

Subdivisions 
served by 
municipal water

Subdivisions 
served by 
municipal 
wastewater 
systems

Road cuts 
and
escarpments 
or slopes > 
25%

X

Mixing zone
boundaries
and
direction of 
ground 
water flow

X X

17.36.323 SEWAGE SYSTEMS: HORIZONTAL SETBACKS; WAIVERS
(1) Minimum horizontal setback distances (in feet) shown in Table 3 of this rule 

must be maintained. The setbacks in this rule are not applicable to gray water irrigation 
systems that meet the requirements of NEW RULE I.

(2) through (4) and Table 3 remain the same.

17.36.345 ADOPTION BY REFERENCE (1) For purposes of this chapter, the 
department adopts and incorporates by reference the following documents. All 
references to these documents in this chapter refer to the edition set out below:

(a) through (c) remain the same.
(d) Department Circular DEQ-4, "Montana Standards for Subsurface Wastewater 

Treatment Systems," 2004 2009 edition;
(e) through (k) remain the same.
(2) remains the same.

Subchapter 9 Rules

NEW RULE II (17.36,919?) GRAY WATER REUSE

(1) Except as provided in (2) and (3), treatment and disposal of gray water 
must be by means of a wastewater treatment system that meets all of the requirements of 
this subchapter and applicable department Circulars. Gray water reuse within a building 
or residence for uses such as toilet flushing is permitted without a permit under this 
subchapter, provided that the gray water is ultimately disposed by means of a wastewater 
treatment system that is in compliance with this subchapter and applicable department 
Circulars.



(2) Gray water may be used for outdoor irrigation as provided in (3). If a gray 
water irrigation system meets all of the requirements in (3), the system is not subject to 
the requirements of ARM 17.36.914, ARM 17.36.916, and ARM 17.36.918.

(3) Gray water that is collected separately from sewage flow and that does not 
contain industrial chemicals, hazardous wastes, or wastewater from toilets may be used 
for irrigation, if the following requirements are met:

(a) prior to installation, a gray water irrigation system must obtain a permit 
under this subchapter;

(b) gray water irrigation must be subsurface, using a collection and 
application system that is designed, installed, and used in accordance with department 
Circular DEQ-4;

(c) as provided in 75-5-326, MCA, gray water may not be used to irrigate 
plants to be consumed by humans, and gray water systems may not be located in a 
floodplain, as defined in 76-5-103, MCA;

(d) there must be a minimum vertical separation of 4 feet of soil between the 
point of gray water application and a limiting layer, as defined in ARM 17.36.912;

(e) gray water irrigation may not occur within 100 feet of public drinking 
water wells, or within 50 feet of nonpublic drinking water wells; and

(f) if required under Title 76, chapter 4, MCA, and implementing rules, a gray 
water irrigation system must obtain subdivision approval from the department.

(4) Soil descriptions must be provided for each proposed gray water irrigation 
system. Soils must be described in accordance with Appendix B of department Circular 
DEQ-4. The locations of test holes must be established by a person qualified to evaluate 
and identify soil in accordance with ASTM standard D5921-96el (Standard Practice for 
Subsurface Site Characterization of Test Pits for On-Site Septic Systems).

17.36.911 SCOPE (1) Remains the same.

(2) Under 50-2-116, MCA, local boards of health must adopt regulations no less 
stringent than this subchapter 9 for wastewater treatment systems for private and public 
buildings and facilities installed after October 1. 1991.

17.36.912 DEFINITIONS (1) through (7) remain the same.

(8) "Experimental system" means a wastewater treatment system for which 
specific design standards are not provided in department Circular DEQ-4;-2004 edition, 
DEQ-2,1999 edition, or this subchapter.



(9) and (10) remain the same.

(11) "Gray water" means wastewater other than toilet wastes or industrial 
chemicals including, but not limited to, shower and-bath wastewater, kitchen wastewater,
and laundry wastewater.

(11) “Gray water” means wastewater that is collected separately from a sewage
flow and that does not contain industrial chemicals, hazardous wastes, or wastewater
from toilets.

(12) Remains the same.
(13) "Holding tank" means a watertight receptacle that receives wastewater for 

retention and does not, as part of its normal operation, dispose or treat the wastewater. 
The term does not include surge tanks used in a gray water irrigation system if the system
meets the requirements of NEW RULE II.

(14) through (34) remain the same.
(35) "Variance" means the grant, pursuant to ARM 17.36.922, by the reviewing 

authority of an exception to the minimum requirements set out in this subchapter or 
department Circular DEQ-4, 2004 edition.

(36) and ( 37) remain the same.

17.36.914 WASTEWATER TREATMENT SYSTEMS - TECHNICAL ' 
REQUIREMENTS (1) Except as provided in ARM 17.36.916, all wastewater treatment 
systems must be designed and constructed in accordance with the applicable 
requirements in ARM 17.36.913 and in department Circular DEQ-4, 2004 edition.

(2) Department Circular DEQ-4, 2004 2009 edition, which sets forth standards 
for subsurface sewage treatment systems, and department Circular DEQ-2, 1999 edition, 
which sets forth design standards for wastewater facilities, is are adopted and 
incorporated by reference for purposes of this subchapter. All references to these 
documents in this subchapter refer to the editions set out above. Copies are available 
from the Department of Environmental Quality, P.O. Box 200901, Helena, MT 59620- 
0901.

(3) through (7) remain the same.

17.36.916 ABSORPTION BEDS, HOLDING TANKS, SEEPAGE PITS, PIT
PRIVIES, CESSPOOLS - TECHNICAL REQUIREMENTS AND PROHIBITIONS

(1) The wastewater treatment systems described in (3) through (7) may be 
allowed only if the reviewing authority determines that:

(a) site constraints prevent the applicant from constructing any system described 
in department Circular DEQ-4, 2004 edition;

(b) through (2) remain the same.
(3) Absorption beds may be used for replacement systems only and may not be 

constructed in unstabilized fill. Absorption beds must also meet the design and 
construction requirements in department Circular DEQ-4, 2004 edition.

(4) Seepage pits may be used for replacement systems only, and only when no 
other means of treatment and disposal is available.



(a) Remains the same
(b) Permit applications for seepage pits must include plans for the proposed pit. 

Seepage pits must meet the design and construction requirements in department Circular

(5) Holding tank systems may be approved only if the facility to be served is for 
seasonal use.

(a) Remains the same.
(b) Holding tanks must meet the design and construction requirements in 

department Circular DEQ-4, 2004 edition.
(c) Remains the same.
(6) Sealed pit privy systems may be approved only if the facility to be served 

does not have a piped water supply, and the facility is a seasonal-use recreational site.
(a) Permit applications for sealed pit privies must include plans for the proposed 

sealed pit. Sealed pit privy systems must meet the design and construction requirements 
in department Circular DEQ-4 ,-2004 edition.

(7) and (8) remain the same.

17.36.918 HORIZONTAL SETBACKS, FLOODPLAINS
(1) through (4) remain the same.
(5) The setbacks in this rule are not applicable to gray water irrigation systems

that meet the requirements of NEW RULE II,

PWS Rules

17.38.101 PLANS FOR PUBLIC WATER SUPPLY OR WASTEWATER
SYSTEM (1) through (4)(d) remain the same.

(e) the board adopts and incorporates by reference NEW RULE I for purposes of
review of public gray water irrigation systems. The design report, plans, and
specifications for public gray water irrigation systems must be prepared in accordance
with NEW RULE I, and in accordance with the format and criteria set forth in department
Circular DEQ-4, "Montana Standards for Subsurface Wastewater Treatment Systems;"
For purposes of this chapter, "gray water" means wastewater that is collected separately
from a sewage flow and that does not contain industrial chemicals, hazardous wastes, or
wastewater from toilets.

(e) through (i) remain the same, but are renumbered (f) through (j).
(5) through (15) remain the same.
(16) For purposes of this chapter, the department adopts and incorporates by 

reference the following documents. All references to these documents in this chapter 
refer to the edition set out below:

(a) through (c) remain the same.
(d) Department of Environmental Quality Circular DEQ-4, 2004 2009 edition, 

which sets forth standards for subsurface wastewater treatment systems;
(e) through (17) remain the same.
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Appendix 4. Arizona Department of Environmental Quality Water Pollution 
Control Aquifer Protection Permit General Provisions

TITLE 18. ENVIRONMENTAL QUALITY
CHAPTER 9. DEPARTMENT OF ENVIRONMENTAL QUALITY 

WATER POLLUTION CONTROL Supp. 05-3

ARTICLE 7. DIRECT REUSE OF RECLAIMED WATER 
R18-9-701. Definitions
Unless provided otherwise, the definitions provided in A.R.S. § 49-201, A.A.C. R18-9- 
101, R18-9-601, R18-11-301, and the following terms apply to this Article:

1. "Direct reuse" means the beneficial use of reclaimed water for a purpose allowed
by this Article. The following is not a direct reuse of reclaimed water:
a. The use of water subsequent to its discharge under the conditions of a National

Pollutant Discharge Elimination System permit;
b. The use of water subsequent to discharge under the conditions of an Aquifer

Protection Permit issued under 18 A.A.C. 9, Articles 1 through 3; or
c. The use of industrial wastewater or reclaimed water, or both, in a workplace

subject to a federal program that protects workers from workplace exposures.
2. "Direct reuse site" means an area permitted for the application or impoundment of

reclaimed water. An impoundment operated for disposal under an Aquifer 
Protection Permit is not a direct reuse site.

3. "End user" means a person who directly reuses reclaimed water meeting the 
standards for Classes A+, A, B+, B, and C, established under 18 A.A.C. 11, 
Article 3.

4. "Gray water" means wastewater collected separately from a sewage flow that 
originates from a clothes washer, bathtub, shower, and sink, but does not include 
wastewater from a kitchen sink, dishwasher, or toilet.

5. "Industrial wastewater" means wastewater generated from an industrial process.
6. "Irrigation" means the beneficial use of water or reclaimed water, or both, for 

growing crops, turf, or silviculture, or for landscaping.
7. "Open access" means that access to reclaimed water by the general public is 

uncontrolled.
8. "Reclaimed water" means water that has been treated or processed by a wastewater

treatment plant or an on-site wastewater treatment facility. A.R.S. § 49-201(31).
9. "Reclaimed water agent" means a person who holds a permit to distribute 

reclaimed water to more than one end user.
10. "Reclaimed water blending facility" means an installation or method of operation 

that receives reclaimed water from a sewage treatment facility or other reclaimed 
water blending facility classified to produce Class C or better reclaimed water and 
blends it with other water so that the produced water may be used for a higher- 
class purpose listed in 18 A.A.C. 11, Article 3, Appendix A.

11. "Restricted access" means that access to reclaimed water by the general public is 
controlled.



Historical Note
Former Section R9-20-401 repealed, new Section R9-20-401 adopted effective May

24, 1985 (Supp. 85-3). Former Section R9-20-401 renumbered without change as 
Section R18-9-701 (Supp. 87-3). Amended by final rulemaking at 7 A.A.R. 758, 

effective January 16, 2001 (Supp. 01-1).
R18-9-702. Applicability and Standards for Reclaimed Water Classes
A. This Article applies to:

1. An owner or operator of a sewage treatment facility that generates reclaimed water
for direct reuse,

2. An owner or operator of a reclaimed water blending facility,
3. A reclaimed water agent,
4. An end user,
5. A person who uses gray water,
6. A person who directly reuses reclaimed water from a sewage treatment facility

combined with industrial wastewater or combined with reclaimed water from an 
industrial wastewater treatment facility, and

7. A person who directly reuses reclaimed water from an industrial wastewater 
treatment facility in the production or processing of a crop or substance that may 
be used as human or animal food.

B. Reclaimed water classes A+, A, B+, B, and C specified in this Article shall meet the 
standards established in 18 A.A.C. 11, Article 3.

C. Nothing in this Article exempts the disposal of reclaimed water from the Aquifer
Protection Permit requirements under A.R.S. Title 49, Chapter 2, Articles 1, 2, and 3.

Historical Note
Former Section R9-20-402 repealed, new Section R9-20-402 adopted effective May

24, 1985 (Supp. 85-3). Former Section R9-20-402 renumbered without change as 
Section R18-9-702 (Supp. 87-3). Section repealed; new Section adopted by final 

rulemaking at 7 A.A.R. 758, effective January 16, 2001 (Supp. 01-1).
R18-9-703. Transition of Permits
A. A person may directly reuse reclaimed water under an individual Aquifer Protection

Permit or a Permit for the Reuse of Reclaimed Wastewater issued by the Department 
before January 1, 2001 if the person meets the conditions of the permit and the permit 
does not expire.

B. A person meeting the requirements of subsection (A) may apply for a new reclaimed 
water permit under this Article.
1. To obtain a reclaimed water permit, a person shall submit a Reclaimed Water 

Individual Permit application, required under R18-9-705(B), a Notice of Intent for 
Direct Reuse of Reclaimed Water, required under R18-9-708(B)(2), or a Notice of 
Intent to Operate, required under R18-9-708(C)(l) to the Department at least 120 
days before the current permit expires.

2. The Department shall continue the terms of the individual Aquifer Protection 
Permit or the Permit for the Reuse of Reclaimed Wastewater beyond the stated 
date of expiration if:
a. The permitted direct reuse is of a continuing nature; and
b. The permittee submits a timely and complete application for a new permit.



C. Sewage treatment facility generating reclaimed water.
1. At the request of a permittee, the Department shall amend an individual Aquifer

Protection Permit issued before January 1, 2001 if the permittee adequately 
demonstrates that the applicable quality of reclaimed water produced for direct 
reuse is achieved. The Department shall review:
a. The information in the individual Aquifer Protection Permit application and the

water quality test results from the previous two years to determine the 
classification of reclaimed water generated by the sewage treatment facility; 
and

b. The available water quality data if the sewage treatment facility has operated
for less than two years.

2. The Department shall ensure that an amended individual Aquifer Protection Permit
contains:
a. Identification of the class of reclaimed water generated by the facility;
b. Requirements for monitoring reclaimed water quality and flow at a frequency

appropriate to demonstrate compliance with this Article and 18 A.A.C. 11, 
Article 3;

c. Requirements for quarterly reporting of the following data to the Department,
any reclaimed water agent who has contracted for delivery of reclaimed water 
from the facility, and any end user who has not waived interest in receiving 
this information:
i. Water quality test results demonstrating that reclaimed water produced by

the facility meets the applicable standards for the class of water identified 
in subsection (C)(2)(a), and

ii. The total volume of reclaimed water generated for direct reuse.
d. Provision for cessation of delivery, if necessary, and storage or disposal if 

reclaimed water cannot be delivered for direct reuse.

Historical Note
Former Section R9-20-403 repealed, new Section R9-20-403 adopted effective May 

24, 1985 (Supp. 85-3). Former Section R9-20-403 renumbered without change as
Section R18-9-703 (Supp. 87-3). Editorial change to labels in subsection (c)(8) 
(Supp. 89-4). Section repealed; new Section adopted by final rulemaking at 7

A.A.R. 758, effective January 16, 2001 (Supp. 01-1).
R18-9-704. General Requirements
A. Sewage treatment facility. Except for permits continued under R18-9-703(A), a 

sewage treatment facility owner or operator shall provide reclaimed water for direct 
reuse only under an individual Aquifer Protection Permit amended under R18-9- 
703(C)(2).

B. Additional treatment. If an owner or operator of a facility accepts reclaimed water and 
provides additional treatment for a higher quality direct reuse, the facility is 
considered a sewage treatment facility and shall operate under the requirements of an 
individual Aquifer Protection Permit amended under R18-9-703(C)(2).

C. Reclaimed water blending facility. An owner or operator of a reclaimed water 
blending facility shall not conduct blending operations without obtaining a Reclaimed 
Water Individual Permit or Reclaimed Water General Permit.



D. Reclaimed water agent. A person shall not operate as a reclaimed water agent without 
obtaining a Reclaimed Water Individual Permit or a Reclaimed Water General 
Permit.

E. End user. A person shall not directly reuse reclaimed water unless permitted under this
Article.

F. Irrigating with reclaimed water. A permittee irrigating with reclaimed water shall:
1. Use application methods that reasonably preclude human contact with reclaimed

water;
2. Prevent reclaimed water from standing on open access areas during normal periods

of use;
3. Prevent reclaimed water from coming into contact with drinking fountains, water

coolers, or eating areas; and
4. Secure hose bibbs discharging reclaimed water to prevent use by the public.

G. Prohibited activities.
1. Irrigating with untreated sewage;
2. Providing or using reclaimed water for any of the following activities:

a. Direct reuse for human consumption;
b. Direct reuse for swimming, wind surfing, water skiing, or other full-immersion

water activity with a potential of ingestion; or
c. Direct reuse for evaporative cooling or misting.

3. Misapplying reclaimed water for any of the following reasons:
a. Application of a stated class of reclaimed water that is of lesser quality than

allowed by this Article for the type of direct reuse application;
b. Application of reclaimed water to any area other than a direct reuse site; or
c. Allowing runoff of reclaimed water or reclaimed water mixed with stormwater

from a direct reuse site, except for agricultural return flow that is directed onto 
an adjacent field or returned to an open water conveyance.

H. A permittee shall place and maintain signage at locations specified in Table 1 so the 
public is informed that reclaimed water is in use and that no one should drink from 
the system.



Table 7. Signage Requirements for Direct Reuse Sites

Reclaimed
Water
Class

Hose Bibbs Residential
Irrigation Schoolground Irrigation

Other
Open
Access
Irrigation

Restricted
Access
Irrigation

Mobile
Reclaimed
Water
Dispersal

A+ Each bibb

Front yard, or 
all entrances to 
a subdivision if 
the signage is 
supplemented 
by written
yearly
notification to 
individual 
homeowners by 
the
homeowner's
association.

On premises visible to staff and 
students None None

Back of
truck or on 
tank

A Each bibb

Front yard, or 
all entrances to 
a subdivision if 
the signage is 
supplemented 
by written
yearly
notification to 
individual 
homeowners by 
the
homeowner's
association.

On premises visible to staff and 
students None None

Back of
truck or on 
tank

B+ Each bibb Direct Reuse 
Not Allowed Direct Reuse Not Allowed

Direct
Reuse
Not
Allowed

1. Ingress 
points
2.On
premises
or at
reasonably
spaced
intervals
not more 
than 1/4 
mile, as 
applicable 
to the use
3. Notice 
on golf 
score
cards, if 
applicable

Back of
truck or on 
tank

B Each bibb Direct Reuse 
Not Allowed Direct Reuse Not Allowed

Direct
Reuse
Not
Allowed

1. Ingress 
points 2. 
On
premises 
or at
reasonably

Back of
truck or on 
tank



spaced
intervals
not more
than 1/4 
mile, as 
applicable 
to the use
3. Notice 
on golf 
score
cards, if 
applicable

c Each bibb Direct Reuse 
Not Allowed Direct Reuse Not Allowed

Direct
Reuse
Not
Allowed

1. Ingress 
points 2. 
On
premises 
or at
reasonably 
spaced 
intervals 
not more
than 1/4 
mile, as 
applicable 
to the use

Back of
truck or on 
tank

Note: All impoundments with open access including lakes, ponds, ornamental fountains, waterfalls, and other water 
features shall be posted with signs regardless of the class of reclaimed water.

Historical Note
Former Section R9-20-404 repealed, new Section R9-20-404 adopted effective May 

24, 1985 (Supp. 85-3). Former Section R9-20-404 renumbered without change as 
Section R18-9-704 (Supp. 87-3). Section repealed; new Section adopted by final

rulemaking at 7 A.A.R. 758, effective January 16, 2001 (Supp. 01-1).

R18-9-705. Reclaimed Water Individual Permit Application
A. Pre-application conference. Upon request of an applicant, the Department shall 

schedule and hold a pre-application conference with the applicant to discuss any 
requirements in this Article.

B. To apply for a Reclaimed Water Individual Permit, a person shall provide the 
Department with:
1. The following information on a form provided by the Department:

a. The name and mailing address of the owner or operator of the facility or the
reclaimed water agent;

b. The social security number of the applicant, if the applicant is an individual;
c. The legal description of the direct reuse site, including latitude and longitude

coordinates;
d. Any other federal or state environmental permits issued to the applicant;
e. Source of reclaimed water to be directly reused;
f. Volume of reclaimed water to be directly reused on an annual basis;
g. Class of reclaimed water to be directly reused;



h. Description of the direct reuse activity; and
i. The applicant's signature certifying that the information submitted in the

application is true and accurate to the best of the applicant's knowledge.
2. A copy of the certificate of disclosure of violations required under A.R.S. 8 49-

109; and
3. The applicable permit fee specified under 18 A.A.C. 14.

C. Administrative completeness review. Upon receipt, the Department shall review the
Reclaimed Water Individual Permit application to determine its administrative 
completeness under A.R.S. § 41-1074 and A.A.C. R18-1-503.

D. Substantive review. Upon receipt of a complete Reclaimed Water Individual Permit 
application, the Department shall review the application to determine its substantive 
adequacy under A.R.S. § 41-1075 and A.A.C. R18-1-504.

E. Draft permit. The Department shall provide the applicant a copy of a draft of the 
Reclaimed Water Individual Permit before the notice specified in subsection (F) is 
published.

F. Public participation.
1. Notice of Preliminary Decision.

a. The Department shall publish a Notice of Preliminary Decision to issue or deny
a Reclaimed Water Individual Permit within a period of time that allows the 
Department to meet the licensing time-frame requirements under 18 A.A.C. 5.

b. The Department shall publish the Notice of Preliminary Decision regarding the
issuance or denial of a final permit determination in one or more newspapers 
of general circulation where the facility is located.

c. The Department shall accept written comments from the public before a 
Reclaimed Water Individual Permit is issued or denied.

d. The written public comment period begins on the publication date of the Notice
of Preliminary Decision and extends for 30 calendar days.

2. After publishing the notice specified in subsection (F)(1)(a), the Department shall
hold a public hearing to address the Notice of Preliminary Decision if the 
Department determines that:
a. Public interest in a public hearing exists, or
b. Issues or information have been brought to the attention of the Department that

are relevant to the permitting decision and have not been considered 
previously in the permitting process.

3. If the Department determines that a public hearing is necessary and a public 
hearing has not already been noticed under subsection (F)(1)(a), the Department 
shall schedule a public hearing and republish the Notice of Preliminary Decision 
as a legal notice at least once, in one or more newspapers of general circulation 
where the facility is located.

4. The Department shall accept written public comment until the close of the hearing
record as specified by the person presiding at the public hearing.

G. Final permit issuance or denial.
1. The Department shall give the applicant written notification of its final decision to 

issue or deny the permit application within the overall licensing time-frame 
requirements in 18 A.A.C. 5.



2. The Department may deny a Reclaimed Water Individual Permit if the Department
determines upon completion of the application process that the applicant has:
a. Failed or refused to correct a deficiency in the permit application;
b. Failed to demonstrate that the facility and the operation will protect public 

health and water quality. This determination shall be based on:
i. The information submitted in the permit application,
ii. Any information submitted to the Department as written public comment or

following a public hearing; or
iii. Any information relevant to the demonstration that is developed or 

acquired by the Department, or
c. Provided false or misleading information.

3. If the Department denies a Reclaimed Water Individual Permit the Department
shall provide the applicant with written notification that explains the following:
a. The reasons for the denial with references to the statutes or rules on which the

denial is based.
b. The applicant's right to appeal the denial, including the number of days the 

applicant has to file a notice of appeal, and the name and telephone number of 
the Department contact person who can answer questions regarding the 
appeals process.

c. The applicant's right to request an informal settlement conference under A.R.S.
§§ 41-1092.03(A) and 41-1092.06.

Historical Note
Former Section R9-20-405 repealed, new Section R9-20-405 adopted effective May 

24,1985 (Supp. 85-3). Former Section R9-20-405 renumbered without change as 
Section R18-9-705 (Supp. 87-3). Section repealed; new Section adopted by final

rulemaking at 7 A.A.R. 758, effective January 16, 2001 (Supp. 01-1).
R18-9-706. Reclaimed Water Individual Permit General Provisions
A. A Reclaimed Water Individual Permit obtained under R18-9-705:

1. Is valid for five years;
2. May be amended, transferred, reissued, or revoked by the Director based on 

whether the permittee meets the terms of the individual permit and the 
requirements of this Article; and

3. Continues, pending the issuance of a new permit, with the same terms following its
expiration if the following are met:
a. The permittee submits an application for a new permit at least 120 days before

the expiration of the existing permit; and
b. The permitted activity is of a continuing nature.

B. A Reclaimed Water Individual Permit shall contain, if applicable:
1. The class of reclaimed water to be applied for direct reuse;
2. Specific reuse applications or limitations on reuse;
3. Requirements for monitoring reclaimed water quality and flow to demonstrate 

compliance with this Article and 18 A.A.C. 11, Article 3;
4. Requirements for reporting the following data to demonstrate compliance with this

Article and 18 A.A.C. 11, Article 3:



a. Water quality test results demonstrating that the reclaimed water meets the
applicable standards for the class of water identified in subsection (B)(1), and

b. The total volume of reclaimed water generated for direct reuse.
5. Requirements for maintaining records of all monitoring information and 

monitoring activities that include:
a. The date, description of sampling location, and time of sampling or 

measurement;
b. The name of the person who performed the sampling or measurement;
c. The date the analyses were performed;
d. The name of the person who performed the analyses;
e. The analytical techniques or methods used;
f. The results of the analyses; and
g. Documentation of sampling technique, sample preservation, and transportation,

including chain-of-custody forms.
6. Requirements to retain all monitoring activity records and results, including all 

original strip chart recordings for continuous monitoring instrumentation, and 
calibration and maintenance records for five years from the date of sampling or 
analysis. The Director shall extend the five-year retention period:
a. During the course of an unresolved litigation regarding compliance with the

permit conditions, or
b. For any other justifiable cause.

7. A requirement to allow all end users access to the records of physical, chemical,
and biological quality of the reclaimed water.

C. Permit transfer. A permittee may transfer a Reclaimed Water Individual Permit to
another person if the following conditions are met:
1. The permittee notifies the Director of the proposed transfer.
2. The permittee submits a written agreement containing a specific date for the 

transfer of permit responsibility and coverage between the current permittee and 
the proposed new permittee, including an acknowledgment that the existing 
permittee is liable for violations up to the date of transfer and that the proposed 
new permittee will be liable for violations from that date forward.

3. The notice specified in subsection (C)(1) contains any information for the proposed
new permittee that is changed from the information submitted under R18-9- 
705(B).

4. The Director, within 30 days of receiving a transfer notice from the permittee, does
not notify both the current permittee and proposed new permittee of the intent to 
amend, revoke, or reissue the permit or require the proposed new permittee to file 
an application for a new permit rather than agreeing to transfer the current permit.

Historical Note
Former Section R9-20-406 repealed, new Section R9-20-406 adopted effective May

24, 1985 (Supp. 85-3). Former Section R9-20-406 renumbered without change as 
Section R18-9-706 (Supp. 87-3). Amended effective December 1, 1988 (Supp.
88-4). Section repealed; new Section adopted by final rulemaking at 7 A.A.R.

758, effective January 16, 2001 (Supp. 01-1).



R18-9-707. Reclaimed Water Individual Permit Where Industrial Wastewater 
Influences the Characteristics of Reclaimed Water
A. The following activities are prohibited unless a Reclaimed Water Individual Permit is 

obtained under R18-9-705:
1. Direct reuse of reclaimed water from a sewage treatment facility that is combined

with industrial wastewater or that is combined with reclaimed water from an 
industrial wastewater treatment facility.

2. Direct reuse of reclaimed water from an industrial wastewater treatment facility for
production or processing of a crop or substance that may be used as human or 
animal food.

B. In addition to the requirements in R18-9-705(B), an application for a Reclaimed Water 
Individual Permit shall include:
1. Each source of the industrial wastewater with Standard Industrial Code, and the

projected rates and volumes from each source;
2. The chemical, biological, and physical characteristics of the industrial wastewater

from each source; and
3. If reclaimed water will be used in the processing of any crop or substance that may

be used as human or animal food, the information regarding food safety and any 
potential adverse health effects of this direct reuse.

Historical Note
Former Section R9-20-407 repealed, new Section R9-30-407 adopted effective May 

24, 1985 (Supp. 85-3). Former Section R9-20-407 renumbered without change as 
Section R18-9-707 (Supp. 87-3). Section repealed; new Section adopted by final

rulemaking at 7 A.A.R. 758, effective January 16, 2001 (Supp. 01-1).
R18-9-708. Reusing Reclaimed Water Under a General Permit
A. Type 1 Reclaimed Water General Permit. A person may directly reuse reclaimed 

water without notice to the Department if:
1. The direct reuse is specifically authorized by and meets the requirements of this

Article, and
2. Complies with the requirements of the Type 1 Reclaimed Water General Permit

under R18-9-711.
B. Type 2 Reclaimed Water General Permit.

1. A person may directly reuse reclaimed water under a Type 2 Reclaimed Water
General Permit if:
a. The direct reuse is authorized by and meets the requirements of this Article;
b. The direct reuse meets all the conditions of the applicable Type 2 Reclaimed

Water General Permit under R18-9-712 through R18-9-716;
c. The person files a Notice of Intent for Direct Reuse of Reclaimed Water under

subsection (B)(2); and
d. The person submits the applicable fee established in 18 A.A.C. 14.

2. Notice of Intent for Direct Reuse of Reclaimed Water.
a. A person shall submit, by certified mail, in person, or by another method

approved by the Department, the Notice of Intent for Direct Reuse of 
Reclaimed Water on a form provided by the Department.

b. The Notice of Intent for Direct Reuse of Reclaimed Water shall include;



i. The name, address, and telephone number of the applicant;
ii. The social security number of the applicant, if the applicant is an 

individual;
iii. The name, address, and telephone number of the contact person;
iv. The source, volume, and class of reclaimed water to be directly reused;
v. A legal description of the direct reuse site, including latitude and longitude

coordinates;
vi. The description of the direct reuse activity, including a description of 

acreage and the type of vegetation to be irrigated, if applicable to the type 
of direct reuse activity; and

vii. The permittee's signature certifying that the permittee agrees to comply 
with all requirements of this Article, including specific terms of the 
applicable Reclaimed Water General Permit.

C. Type 3 Reclaimed Water General Permit. A person may operate under a Type 3 
Reclaimed Water General Permit after filing an applicable Notice of Intent to Operate 
with the Department and receiving a written Verification of General Permit 
Conformance for the operation.
1. Application submittal. The applicant shall submit, either by certified mail, in 

person at the Department, or by another method approved by the Department:
a. The Notice of Intent to Operate on a form provided by the Department 

containing the information specified in the applicable Type 3 Reclaimed 
Water General Permit under R18-9-717(B), R18-9-718(C), or R18-9-719(B), 
and

b. The applicable fee established in 18 A.A.C. 14.
2. Verification issuance. If, after reviewing the Notice of Intent to Operate, the

Department determines that the direct reuse conforms with the conditions of a 
Type 3 Reclaimed Water General Permit and all other applicable requirements of 
this Article, the Department shall issue the Verification of General Permit 
Conformance.

3. Verification denial.
a. If the Department determines on the basis of its review or an inspection that the

direct reuse does not conform to the conditions of the applicable Type 3 
Reclaimed Water General Permit or other applicable requirements of this 
Article, the Department shall notify the applicant of its decision not to issue 
the Verification of General Permit Conformance.

b. If an application is denied, the applicant shall not operate under a Type 3 
Reclaimed Water General Permit.

c. The applicant may appeal the decision not to issue a Verification of General
Permit Conformance under A.R.S. §§ 41-1092 through 41-1092.12.

4. Automatic issuance. If the Department does not issue the Verification of General
Permit Conformance within the time-frame specified under 18 A.A.C. 1, Article 
5, and does not notify the applicant that it will not issue the verification, the 
verification automatically becomes effective upon expiration of the overall time- 
frame.



Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-709. Reclaimed Water General Permit Renewal and Transfer
A. General permit renewal. A permittee shall renew a Reclaimed Water General Permit at 

least 90 days before the permit expires by following the procedure described in either 
R18-9-708(B) or (C) and include the applicable fee established in 18 A.A.C. 14.
1. A Type 1 Reclaimed Water General Permit is valid as long as the conditions of the

general permit and the requirements of this Article are met. No renewal is 
required;

2. A Type 2 Reclaimed Water General Permit is valid for five years from the date the
Department receives the Notice of Intent for Direct Reuse of Reclaimed Water;

3. A Type 3 Reclaimed Water General Permit is valid for five years from the date the
Verification of General Permit Conformance becomes effective.

B. General permit transfer. A permittee shall provide notice to the Department by 
certified mail within 15 days following the transfer of a Type 2 or Type 3 Reclaimed 
Water General Permit. The Notice of Transfer shall:
1. Contain any information that has changed from the original Notice of Intent for

Direct Reuse of Reclaimed Water or the Notice of Intent to Operate, including all 
information on the proposed new permittee, and

2. Include the applicable fee established in 18 A.A.C. 14.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-710. Reclaimed Water General Permit Revocation
A. The Director may revoke a Reclaimed Water General Permit if the permittee fails to 

comply with any requirement in this Article, including a condition specified in the 
applicable Reclaimed Water General Permit. The Director shall make the 
determination based on the risk to public health and safety or a threat to waters of the 
state.
1. Before revoking a general permit, the Department shall provide notice to the 

permittee by certified mail of the Department's intent to revoke the Reclaimed 
Water General Permit. The notice of intent to revoke the general permit shall 
provide the permittee a reasonable opportunity to correct any noncompliance and 
specify a time-frame within which the permittee shall achieve compliance.

2. If the permittee fails to correct the noncompliance within the specified time-frame,
the Department shall notify the permittee, by certified mail, of the Director's 
decision to revoke the Reclaimed Water General Permit.

B. The Director shall revoke a Reclaimed Water General Permit for any or all facilities 
located within a specific geographic area, if, due to a geologic or hydrologic 
condition, the cumulative effect of the facilities subject to the Reclaimed Water 
General Permit has violated or will violate a Water Quality Standard established 
under A.R.S. §§ 49-221 and 49-223.



Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-711. Type 1 Reclaimed Water General Permit for Gray Water
A. A Type 1 Reclaimed Water General Permit allows private residential direct reuse of 

gray water for a flow of less than 400 gallons per day if all the following conditions 
are met:
1. Human contact with gray water and soil irrigated by gray water is avoided;
2. Gray water originating from the residence is used and contained within the 

property boundary for household gardening, composting, lawn watering, or 
landscape irrigation;

3. Surface application of gray water is not used for irrigation of food plants, except
for citrus and nut trees;

4. The gray water does not contain hazardous chemicals derived from activities such
as cleaning car parts, washing greasy or oily rags, or disposing of waste solutions 
from home photo labs or similar hobbyist or home occupational activities;

5. The application of gray water is managed to minimize standing water on the 
surface;

6. The gray water system is constructed so that if blockage, plugging, or backup of
the system occurs, gray water can be directed into the sewage collection system or 
on-site wastewater treatment and disposal system, as applicable. The gray water 
system may include a means of filtration to reduce plugging and extend system 
lifetime;

7. Any gray water storage tank is covered to restrict access and to eliminate habitat
for mosquitoes or other vectors;

8. The gray water system is sited outside of a floodway;
9. The gray water system is operated to maintain a minimum vertical separation 

distance of at least five feet from the point of gray water application to the top of 
the seasonally high groundwater table;

10. For residences using an on-site wastewater treatment facility for black water 
treatment and disposal, the use of a gray water system does not change the design, 
capacity, or reserve area requirements for the on-site wastewater treatment facility 
at the residence, and ensures that the facility can handle the combined black water 
and gray water flow if the gray water system fails or is not fully used;

11. Any pressure piping used in a gray water system that may be susceptible to cross 
connection with a potable water system clearly indicates that the piping does not 
carry potable water;

12. Gray water applied by surface irrigation does not contain water used to wash 
diapers or similarly soiled or infectious garments unless the gray water is 
disinfected before irrigation; and

13. Surface irrigation by gray water is only by flood or drip irrigation.
B. Prohibitions. The following are prohibited:

1. Gray water use for purposes other than irrigation, and
2. Spray irrigation.

C. Towns, cities, or counties may further limit the use of gray water described in this
Section by rule or ordinance.



Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16,2001 

(Supp. 01-1).
R18-9-712. Type 2 Reclaimed Water General Permit for Direct Reuse of Class A+ 
Reclaimed Water
A. A Type 2 Reclaimed Water General Permit for Direct Reuse of Class A+ Reclaimed

Water allows any direct reuse application of reclaimed water listed in 18 A.A.C. 11, 
Article 3, Appendix A, if the conditions in this Article are met.

B. Record maintenance. A permittee shall maintain records for five years that describe 
the direct reuse site and the total amount of reclaimed water used annually for the 
permitted direct reuse activity. The records shall be made available to the Department 
upon request.

C. A permittee shall post signs as specified in R18-9-704(H).
D. No lining is required for an impoundment storing Class A+ reclaimed water.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-713. Type 2 Reclaimed Water General Permit for Direct Reuse of Class A 
Reclaimed Water
A. A Type 2 Reclaimed Water General Permit for the Direct Reuse of Class A Reclaimed 

Water allows any direct reuse application of reclaimed water listed in 18 A.A.C. 11, 
Article 3, Appendix A, if the conditions in this Article are met.

B. Records and reporting. A permittee shall:
1. Maintain records containing the following information for five years, and make

them available to the Department upon request:
a. The direct reuse site,
b. The volume of reclaimed water applied monthly for each category of direct 

reuse activity listed in 18 A.A.C. 11, Article 3, Appendix A,
c. The total nitrogen concentration of the reclaimed water applied, and
d. The acreage and type of vegetation to which the reclaimed water is applied.

2. Report annually to the Department on or before the anniversary date of the Notice
of Intent:
a. The volume of reclaimed water received,
b. The type of reclaimed water application, and
c. If used for irrigation, the vegetation and acreage irrigated.

C. Nitrogen management. A permittee shall ensure that:
1. Impoundments storing reclaimed water allowed by the general permit are lined 

using a low-hydraulic conductivity artificial or site-specific liner material 
achieving a calculated discharge rate less than 550 gallons per acre per day; and

2. The application rates of the reclaimed water are based on one of the following:
a. The water allotment assigned by the Arizona Department of Water Resources;
b. A water balance that considers consumptive use of water by the crop, turf, or

landscape vegetation; or
c. An alternative method approved by the Department.



D. In addition to the Notice of Intent for Direct Reuse of Reclaimed Water specified in 
R18-9-708(B)(2), the applicant shall provide a list of impoundments and the liner 
characteristics and the method chosen from the list in subsection (C)(2).

E. The permittee shall post signs as specified in R18-9-704(H).

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-714. Type 2 Reclaimed Water General Permit for Direct Reuse of Class B+ 
Reclaimed Water
A. A Type 2 Reclaimed Water General Permit for Direct Reuse of Class B+ Reclaimed 

Water allows any direct reuse application of Class B and Class C reclaimed water 
listed in 18 A.A.C. 11, Article 3, Appendix A, if the conditions in this Article are met.

B. A permittee shall comply with the record maintenance and posting requirements 
established under R18-9-712 and make records available to the Department upon 
request.

C. No lining is required for an impoundment storing Class B+ reclaimed water.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-715. Type 2 Reclaimed Water General Permit for Direct Reuse of Class B 
Reclaimed Water
A. A Type 2 Reclaimed Water General Permit for the Direct Reuse of Class B Reclaimed 

Water allows the direct reuse application of Class B and Class C reclaimed water 
listed in 18 A.A.C. 11, Article 3, Appendix A, if conditions in this Article are met.

B. A permittee shall comply with the requirements established under R18-9-713(B), (C), 
(D), and (E).

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-716. Type 2 Reclaimed Water General Permit for Direct Reuse of Class C 
Reclaimed Water
A. A Type 2 Reclaimed Water General Permit for the Direct Reuse of Class C Reclaimed 

Water allows the direct reuse application of Class C reclaimed water listed in 18
A.A.C. 11, Article 3, Appendix A, if conditions in this Article are met.

B. A permittee shall comply with the requirements established under R18-9-713(B), (C), 
(D), and (E).

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-717. Type 3 Reclaimed Water General Permit for a Reclaimed Water 
Blending Facility



A. Permit conditions.
1. A Type 3 Reclaimed Water General Permit for a Reclaimed Water Blending 

Facility allows the blending of reclaimed water with other water, if the conditions 
in this Article are met.

2. Blending reclaimed water with industrial wastewater or with reclaimed water from
an industrial wastewater treatment plant is not authorized by this general permit.

B. A person shall file with the Department a Notice of Intent to Operate a reclaimed 
water blending facility at least 90 days before the date the proposed activity will start. 
The Notice of Intent to Operate shall include:
1. The name, address, and telephone number of the applicant;
2. The social security number of the applicant, if the applicant is an individual;
3. The name, address, and telephone number of a contact person;
4. The source and volume of reclaimed water to be blended;
5. The class of reclaimed water to be blended;
6. The source, volume, and quality of other water to be blended;
7. A legal description of the reclaimed water blending facility, including latitude and

longitude coordinates;
8. A description of the reclaimed water blending facility, including a demonstration

that the proposed blending methodology will meet the standards established in 18 
A.A.C. 11, Article 3 for the class of reclaimed water the facility will produce;

9. A signature on the notice of intent certifying that the applicant agrees to comply
with the requirements of this Article, 18 A.A.C. 11, Article 3, and the terms of 
this reclaimed water general permit; and

10. The applicable permit fee specified under 18 A.A.C. 14.
C. A person shall not operate a reclaimed water blending facility until the Department 

issues a written Verification of General Permit Conformance under R18-9-708(C).
D. A permittee shall monitor:

1. The blended water quality for total nitrogen and fecal coliform at frequencies 
specified by the class of reclaimed water in 18 A.A.C. 11, Article 3.
a. If the concentration of either total nitrogen or fecal coliform, as applicable, 
. exceeds the limits for the reclaimed water class established in 18 A.A.C. 11,

Article 3, the permittee shall submit a report to the Department within 30 days 
with a proposal to change the blending process. The permittee shall also 
double the monitoring frequency for the next two months.

b. If another exceedance occurs within the interval of increased monitoring, the
permittee shall submit an application within 45 days for a Reclaimed Water 
Individual Permit.

2. The volume of reclaimed water, the volume of the other water, and the total 
volume of blended water delivered for direct reuse on a monthly basis.

E. The permittee shall report the results of the monitoring under subsection (D) to the 
Department on or before the anniversary date of the verification approval and shall 
make this information available to the end users.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).



R18-9-718. Type 3 Reclaimed Water General Permit for a Reclaimed Water Agent
A. A Type 3 Reclaimed Water General Permit allows a person to operate as a Reclaimed 

Water Agent if that the conditions of this Article are met, and the following 
conditions are met for the class of reclaimed water delivered by the Reclaimed Water 
Agent:
1. Signage requirements specified under R18-9-704(H), as applicable;
2. Impoundment liner requirements specified under R18-9-712(D), R18-9-713(C), 

R18-9-714(C), R18-9-715(B), or R18-9-716(B), as applicable; and
3. Nitrogen management requirements specified under R18-9-713(C), R18-9-715(B),

and R18-9-716(B), as applicable.
B. A person holding a Type 3 Reclaimed Water Permit for a Reclaimed Water Agent:

1. Is responsible for the direct reuse of reclaimed water by more than one end user
instead of direct reuse by the end users under separate Type 2 Reclaimed Water 
General Permits, and

2. Shall maintain a contractual agreement with each end user stipulating any end user
responsibilities for the requirements specified under subsection (A).

C. A person shall file with the Department a Notice of Intent to Operate as a reclaimed 
water agent at least 90 days before the date the proposed activity will start. The 
Notice of Intent to Operate shall include:
1. The name, address, and telephone number of the applicant;
2. The social security number of the applicant, if the applicant is an individual;
3. The name, address, and telephone number of a contact person;
4. The following information for each end user to be supplied reclaimed water by the

applicant:
a. The name, address and telephone number of the end user;
b. A legal description of each direct reuse site, including latitude and longitude

coordinates; and
c. A description of each direct reuse activity, including the type of vegetation,

acreage, and annual volume of reclaimed water to be used, unless Class A+ or 
Class B+ reclaimed water is delivered.

5. The source, class, and annual volume of reclaimed water to be delivered by the
applicant;

6. A description of the contractual arrangement between the applicant and each end
user, including any end user responsibilities for the requirements specified under 
subsection (A); and

7. The applicable permit fee specified under 18 A.A.C. 14.
D. A proposed reclaimed water agent shall not distribute reclaimed water to end users 

until the Department issues a written Verification of General Permit Conformance 
issued under R18-9-708(C).

E. A reclaimed water agent shall record and annually report the following information to
the Department, on or before each anniversary date of the verification approval:
1. The total volume of reclaimed water delivered by the reclaimed water agent;
2. The volume of reclaimed water delivered to each end user for Class A, Class B,

and Class C reclaimed water; and
3. Any change in the information submitted under subsection (C).



F. The reclaimed water agent shall notify the Department before the end of each calendar 
year of any changes in the information submitted under subsection (C).

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-719. Type 3 Reclaimed Water General Permit for Gray Water
A. A Type 3 Reclaimed Water General Permit allows a gray water irrigation system if:

1. The general permit described in R18-9-711 does not apply,
2. The flow is not more than 3000 gallons per day, and
3. The gray water system satisfies the notification, design, and installation 

requirements specified in subsection (C).
B. A person shall file a Notice of Intent to Operate a Gray Water Irrigation System with 

the Department at least 90 days before the date the proposed activity will start. The 
Notice of Intent to Operate shall include:
1. The name, address and telephone number of the applicant;
2. The social security number of the applicant, if the applicant is an individual;
3. A legal description of the direct reuse site, including latitude and longitude 

coordinates;
4. The design plans for the gray water irrigation system;
5. A signature on the Notice of Intent to Operate certifying that the applicant agrees to

comply with the requirements of this Article and the terms of this Reclaimed 
Water General Permit; and

6. The applicable permit fee specified under 18 A.A.C. 14.
C. The following technical requirements apply to the design and installation of a gray 

water irrigation system allowed under this Reclaimed Water General Permit:
1. Design of the gray water irrigation system shall meet the on-site wastewater 

treatment facility requirements under R18-9-A312(C), (D)(1), (D)(2), (E)(1), (G), 
and R18-9-E302(C)(l), except the septic tank specified in R18-9-E302(C)(l) is 
not required if pretreatment of gray water is not necessary for the intended 
application;

2. Design of the dispersal trenches for the gray water irrigation system shall meet the
on-site wastewater treatment facility requirements for shallow trenches specified 
in R18-9-E302(C)(2);

3. The depth of the gray water dispersal trenches shall be appropriate for the intended
irrigation use but not more than 5 feet below the finished grade of the native soil; 
and

4. The void space volume of the aggregate fill in the gray water dispersal trench 
below the bottom of the distribution pipe shall have enough capacity to contain 
two days of gray water at the design flow.

D. The Department may review design plans and details and accept a gray water 
irrigation system that differs from the requirements specified in subsection (C) if the 
system provides equivalent performance and protection of human health and water 
quality.



Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).
R18-9-720. Enforcement and Penalties
Any person who violates a condition specified in a permit issued under this Article, 
falsifies data or information submitted to the Department as required under Articles 6 or 7 
of this Chapter, or violates a provision of Article 6 or 7 of this Chapter, is subject to the 
enforcement actions prescribed under A.R.S. §§ 49-261 and 49-262.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 758, effective January 16, 2001 

(Supp. 01-1).



Appendix 5. New Mexico House Bill 114



Appendix 5. New Mexico House Bill 114

New Mexico HB 114
AN ACT RELATING TO WATER QUALITY; PROVIDING FOR RESIDENTIAL 
LANDSCAPE USE OF GRAY WATER; AMENDING SECTIONS OF THE WATER 
QUALITY ACT; DECLARING AN EMERGENCY. BE IT ENACTED BY THE 
LEGISLATURE OF THE STATE OF NEW MEXICO:

Section 1. Section 74-6-2 NMSA 1978 (being Laws 1967, Chapter 190,
Section 2, as amended) is amended to read:
"74-6-2. DEFINITIONS.—As used in the Water Quality Act:

A. "gray water" means untreated household wastewater that has not
come in contact with toilet waste and includes wastewater from bathtubs, showers, 
washbasins, clothes washing machines and laundry tubs, but does not include wastewater 
from kitchen sinks or dishwashers or laundry water from the washing of material soiled 
with human excreta, such as diapers;

B. "water contaminant" means any substance that could alter, if discharged or spilled, the 
physical, chemical, biological or radiological qualities of water. "Water contaminant" 
does not mean source, special nuclear or by-product material as defined by the federal 
Atomic Energy Act of 1954;

C. "water pollution" means introducing or permitting the introduction into water, either 
directly or indirectly, of one or more water contaminants in such quantity and of such 
duration as may with reasonable probability injure human health,
animal or plant life or property, or to unreasonably interfere with the public welfare or the 
use of property;

D. "wastes" means sewage, industrial wastes or any other liquid, gaseous or solid 
substance that may pollute any waters of the state;

E. "sewer system" means pipelines, conduits, pumping stations, force mains or any other 
structures, devices, appurtenances or facilities used for collecting or conducting wastes to 
an ultimate point for treatment or disposal;

F. "treatment works" means any plant or other works used for the purpose of treating, 
stabilizing or holding wastes;

G. "sewerage system" means a system for disposing of wastes, either by surface or 
underground methods, and includes sewer systems, treatment works, disposal wells and 
other systems;



H. "water" means all water, including water situated wholly or partly within or bordering 
upon the state, whether surface or subsurface, public or private, except private waters that 
do not combine with other surface or subsurface water;

I. "person" means an individual or any other entity, including partnerships, corporations, 
associations, responsible business or association agents or officers, the state or a political 
subdivision of the state or any agency, department or instrumentality of the United States 
and any of its officers, agents or employees;

J. "commission" means the water quality control commission;

K. "constituent agency" means, as the context may require, any or all of the following 
agencies of the state:
(1) the department of environment;
(2) the state engineer and the interstate stream commission;
(3) the department of game and fish;
(4) the oil conservation commission;
(5) the state parks division of the energy, minerals and natural resources department;
(6) the New Mexico department of agriculture;
(7) the soil and water conservation commission; and
(8) the bureau of geology and mineral resources at the New
Mexico institute of mining and technology;

L. "new source" means:
(1) any source, the construction of which is commenced after the publication of proposed 
regulations prescribing a standard of performance applicable to the source; or
(2) any existing source when modified to treat substantial additional volumes or when 
there is a substantial change in the character of water contaminants treated;

M. "source" means a building, structure, facility or installation from which there is or 
may be a discharge of water contaminants directly or indirectly into water;

N. "septage" means the residual wastes and water periodically pumped from a liquid 
waste treatment unit or from a holding tank for maintenance or disposal purposes;

O. "sludge" means solid, semi-solid or liquid waste generated from a municipal, 
commercial or industrial wastewater treatment plant, water supply treatment plant or air 
pollution control facility that is associated with the treatment of these wastes. "Sludge" 
does not mean treated effluent from a wastewater treatment plant;

P. "substantial adverse environmental impact" means that an act or omission of the 
violator causes harm or damage:
(1) to human beings; or

(2) that amounts to more than ten thousand dollars ($10,000) damage or mitigation costs 
to flora, including agriculture crops; fish or other aquatic life; waterfowl or other birds;



livestock or wildlife or damage to their habitats; ground water or surface water; or the 
lands of the state;

Q. "federal act" means the Federal Water Pollution Control Act, its subsequent 
amendment and successor provisions; and

R. "standards of performance" means any standard, effluent limitation or effluent 
standard adopted pursuant to the federal act or the Water Quality Act." Section 2. Section 
74-6-4 NMSA 1978 (being Laws 1967, Chapter 190,
Section 4, as amended by Laws 2001, Chapter 240, Section 1 and by Laws 2001, Chapter 
281, Section 1) is amended to read:
"74-6-4. DUTIES AND POWERS OF COMMISSION.-The commission:

A. may accept and supervise the administration of loans and grants from the 
federal government and from other sources, public or private, which loans and 
grants shall not be expended for other than the purposes for which provided;

B. shall adopt a comprehensive water quality management program 
and develop a continuing planning process;

C. shall adopt water quality standards for surface and ground waters
of the state based on credible scientific data and other evidence appropriate under 
the Water Quality Act. The standards shall include narrative standards and as 
appropriate, the designated uses of the waters and the water quality criteria 
necessary to protect such uses. The standards shall at a minimum protect the 
public health or welfare, enhance the quality of water and serve the purposes of 
the Water Quality Act. In making standards, the commission shall give weight it 
deems appropriate to all facts and circumstances, including the use and value of 
the water for
water supplies, propagation of fish and wildlife, recreational purposes and 
agricultural, industrial and other purposes;

D. shall adopt, promulgate and publish regulations to prevent or abate 
water pollution in the state or in any specific geographic area, aquifer or 
watershed of the state or in any part thereof, or for any class of waters, and to 
govern the disposal of septage and sludge and the use of sludge for various 
beneficial purposes. The regulations governing the disposal of septage and sludge 
may include the use of tracking and permitting systems or other reasonable means 
necessary to assure that
septage and sludge are designated for disposal in, and arrive at, disposal facilities, 
other than facilities on the premises where the septage and sludge is generated, for 
which a permit or other authorization has been issued pursuant to the federal act 
or the Water Quality Act. Regulations shall not specify the method to be used to 
prevent or abate water pollution but may specify a standard of performance for 
new sources that reflects the greatest reduction in the concentration of water 
contaminants that the



commission determines to be achievable through application of the best available 
demonstrated control technology, processes, operating methods or other 
alternatives, including where practicable a standard permitting no discharge of 
pollutants. In making regulations, the commission shall give weight it deems 
appropriate to all relevant facts and circumstances, including:

(1) character and degree of injury to or interference with 
health, welfare, environment and property;
(2) the public interest, including the social and economic value 
of the sources of water contaminants;
(3) technical practicability and economic reasonableness of
reducing or eliminating water contaminants from the sources involved and 
previous
experience with equipment and methods available to control the water 
contaminants involved;
(4) successive uses, including but not limited to domestic, 
commercial, industrial, pastoral, agricultural, wildlife and recreational 
uses;
(5) feasibility of a user or a subsequent user treating the water 
before a subsequent use;
(6) property rights and accustomed uses; and
(7) federal water quality requirements;

E. shall assign responsibility for administering its regulations to
constituent agencies so as to assure adequate coverage and prevent duplication of 
effort. To this end, the commission may make such classification of waters and 
sources of water contaminants as will facilitate the assignment of administrative 
responsibilities to constituent agencies. The commission shall also hear and 
decide disputes between constituent agencies as to jurisdiction concerning any 
matters within the purpose of the Water Quality Act. In assigning responsibilities 
to constituent agencies, the commission shall give priority to the primary interests 
of the constituent agencies. The department of environment shall provide 
technical services, including
certification of permits pursuant to the federal act, and shall maintain a repository 
of the scientific data required by this act;

F. may enter into or authorize constituent agencies to enter into
agreements with the federal government or other state governments for purposes 
consistent with the Water Quality Act and receive and allocate to constituent 
agencies funds made available to the commission;
G. may grant an individual variance from any regulation of the
commission whenever it is found that compliance with the regulation will impose 
an unreasonable burden upon any lawful business, occupation or activity. The 
commission may only grant a variance conditioned upon a person effecting a 
particular abatement of water pollution within a reasonable period of time. Any 
variance shall be granted for the period of time specified by the commission. The 
commission shall adopt regulations specifying the procedure under which



variances may be sought, which regulations shall provide for the holding of a 
public hearing before any variance may be granted;

H. may adopt regulations to require the filing with it or a constituent
agency of proposed plans and specifications for the construction and operation of 
new sewer systems, treatment works or sewerage systems or extensions, 
modifications of or additions to new or existing sewer systems, treatment works 
or sewerage systems. Filing with and approval by the federal housing 
administration of plans for an extension to an existing or construction of a new 
sewerage system intended to serve a subdivision solely residential in nature shall 
be deemed compliance with all provisions of this subsection;

I. may adopt regulations requiring notice to it or a constituent agency of intent to 
introduce or allow the introduction of water contaminants into waters of the state;

J. may adopt regulations establishing pretreatment standards that
prohibit or control the introduction into publicly owned sewerage systems of 
water contaminants that are not susceptible to treatment by the treatment works or 
that would interfere with the operation of the treatment works;

K. shall not require a permit respecting the use of water in irrigated
agriculture, except in the case of the employment of a specific practice in 
connection with such irrigation that documentation or actual case history has 
shown to be hazardous to public health or the environment;

L. shall not require a permit for applying less than two hundred fifty
gallons per day of private residential gray water originating from a residence for 
the
resident's household gardening, composting or landscape irrigation if:
(1) a constructed gray water distribution system provides for
overflow into the sewer system or on-site wastewater treatment and disposal 
system;
(2) a gray water storage tank is covered to restrict access and
to eliminate habitat for mosquitos or other vectors;
(3) a gray water system is sited outside of a floodway;
(4) gray water is vertically separated at least five feet above
the ground water table;
(5) gray water pressure piping is clearly identified as a
nonpotable water conduit;
(6) gray water is used on the site where it is generated and
does not run off the property lines;
(7) gray water is applied in a manner that minimizes the
potential for contact with people or domestic pets;
(8) ponding is prohibited, application of gray water is managed
to minimize standing water on the surface and to ensure that the hydraulic 
capacity of



the soil is not exceeded;
(9) gray water is not sprayed;
(10) gray water is not discharged to a watercourse; and
(11) gray water use within municipalities or counties complies
with all applicable municipal or county ordinances enacted pursuant to Chapter 3, 
Article 53 NMSA 1978; and M. shall coordinate application procedures and 
funding cycles for loans and grants from the federal
government and from other sources, public or private, with the local government 
division of the department of finance and administration pursuant to the New 
Mexico Community Assistance Act."

Section 3. EMERGENCY.—It is necessary for the public peace, health and 
safety that this act take effect immediately.
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Appendix 6. Measured Gray Water Consumption and Calculations

a. Showers

Water Volume/Shower* = 14 gallons
Number of Persons = 5 persons 
Number of Showers = 2 showers/person/day
Total Water Volume = Available Gray Water= Water Volume/Shower x Number 

of Persons x Number of Showers
= 14 gallons x 5 persons x 2 showers/person/day 
= 140 gallons/day

* Water volume accounts for water used in 10 minute showers.

b. Clothes Washer

Water Volume/Cycle* = 20 gallons x 2 = 40 gallons/cycle
Volume of Water Retained (in Clothing) =

Weigh, of Water Retained = = # ft, = , )9gg
Zwater 62.4 lb/ft gallons/cycle

Number of Cycles/Day = 4 cycles/day
Water Volume Retained/Day = Number of Cycles/Day x Volume of Water 

Retained
= 4 cycles/day x 1.1988 gallons/cycle 
= 4.7952 gallons/day

Available Gray Water = Water Volume/Cycle x Number of Cycles/Day - 
Water Volume Retained/Day

= 40 gallons/cycle x 4 cycles/day - 4.7952 gallons/day 
= 155.205 gallons/day

* Water Volume/Cycle accounts for both the wash and rinse cycles.

c. Estimated water use from sinks 
Estimated water volume = Available Gray Water= 10 gallons/day

Total Available Gray Water = ^Available Gray Water = 140 +155 + 10 = 305

Gallons/day
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Table 8. Hecht Family Water Utility Bill, June 2008

Service Unit Cost Amount Charges Balance

Water 1.07/thousand 14.0 thousand 14.98 14.98

gallons gallons

Water Base 20.15, for %” NA 20.15 20.15

connection, fixed

/ cost

Sewer 57.87 57.87 57.87

Sewer Base 12.50 12.50 12.50

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 105.50 105.50



Table 9. Hecht Family Water Utility Bill, July 2008

Service Unit Cost Amount Charges Balance

Water 1,07/thousand 26.0 thousand 27.82 27.82

gallons gallons

Water Base 20.15, for %” NA 20.15 20.15

connection, fixed

cost

Sewer 57.87 57.87 57.87

Sewer Base 12.50 12.50 12.50

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 118.34 118.34



Table 10. Hecht Family Water Utility Bill, August 2008

Service Unit Cost Amount Charges Balance

Water 1.07/thousand 41.0 thousand 43.87 43.87

gallons gallons

Water Base 20.15, for %” NA 20.15 20.15

connection, fixed

cost

Sewer 57.87 57.87 57.87

Sewer Base 12.50 12.50 12.50

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 134.39 134.39



Table 11. Hecht Family Water Utility Bill, September 2008

Service Unit Cost Amount Charges Balance

Water 1,07/thousand 26.0 thousand 27.82 27.82

gallons gallons

Water Base 20.15, for %” NA 20.15 20.15

connection, fixed

cost

Sewer 57.87 57.87 57.87

Sewer Base 12.50 12.50 12.50

Irrigation 0 0 0

Miscellaneous 0 0 0

Fire Lines 0 0 0

Roof Drains 0 0 0

Total 118.34 118.34
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Appendix 8. Geoflow System Design

Table 12. Geoflow Field Flow Worksheet

Total field

Total Quantity of effluent to be disposed per day 305
gallons 
/ day

Hydraulic loading rate 0.6

gallons 
/ sq.ft. / 
day

Minimum Dispersal Field Area 508
square
ft.

Total Dispersal Field Area 508
square
ft.

Flow per zone
Number of Zones 1 zone(s)

Dispersal area per zone 508
square
ft.

Choose line spacing between WASTEFLOW 
lines 1 ft.
Choose emitter spacing between WASTEFLOW 
emitters 1 ft.

Total linear ftper zone (minimum required) 508
ft. per 
zone

Total number of emitters per zone 508

emitters
per
zone

Select Wasteflow dripline (16mm)
Wasteflow

Classic dripline
Pressure at the beginning of the dripfield 25 psi
Feet of Head at the beginning of the dripfield 57.75 ft.
What is the flow rate per emitter in gph? 1.31 gph

Dose flow per zone 11.10 gPm

If required, choose
flush velocity 0.5 ft/sec
How many lines of 
WASTEFLOW per zone?

4 lines

Fill in the actual length of 
longest dripline lateral 80

ft.

Max. allowable length of a 
single WASTEFLOW line 120

ft.

Flush flow required at 
the end of each 
dripline 0.37 SPm



Total Flow required to 
achieve flushing 
velocity 1.48 gpm
Total Flow per zone- worst case 
scenario 12.58 gpm

Select 
Filters and
zone
valves

Select Filter Type

Vortex
Screen

Filter

Recommended Filter (item no.) AP4E-1F

Select Zone Valve Type Hydraulic
Recommended Zone Valve 
(item no.) 0 0

Note minimum pressure of 25 psi required for Hydraulic 
valves. Check pressure above.



Dosing
Number of doses per day / 
zone: 8 doses Note
Timer ON. Pump run time 
per dose/zone: 3.26 mins:secs 3.44
Timer OFF. Pump off time 
between doses 2:56 hrs:mins 2.94
Per Zone - Pump run time 
per day/zone: 0:27 hrs:mins 0.46
All Zones - Number of 
doses per day / all zones 8 doses / day
Allow time for field to 
pressurize 0:00:30 hrs:mins:secs 0.500
Filter flush timer 0:00:15 hrs:mins:secs 0.250
Drain
timer 0:05:00 hrs:mins:secs 5.000
Field flush timer 0:01:00 hrs:mins:secs 1.000

Field flush counter 3 cycles Note
Time required to complete 
all functions per day 1:19 hrs:mins 1.32468

Dose volume per zone 38
gallons per 
dose Note

Allow time in the day for controller to have 
pressurization and drainage time.

Flush
Cycle
Flow
formula

Drip tube diameter 0.55 In
Drip Tube Diameter 0.0458 Ft
Drip Tube Cross Sectional 
Area 0.0016 ft2
Flow required per drip l ine 
for flush velocity 0.0008 ft'/sec



Volume i:

Dripline Volume Formula

Tubing Inside diameter 0.55 inches

(linear inches * 
pie *
(ID f 2)squared)
— cubic inches

Total length of 
WASTEFLOW dripline Z 
zone 508 Ft

1728 cubic 
inches in a cubic
ft-

Total Volume in dripline / 
zone 6.27 gallons

7.481 gallons 
in a cubic ft.

Supply line Volume
Inside
diameter 1.25 1.38 inches

Length Ft
Total Volume in supply line 6.76 gallons

Return line Volume
Inside
diameter 2 2.067 inches
Length Ft
Total Volume in supply line 15.17 gallons

Total
recharge
volume 28.20



TOTAL RECHARGE VOLUME FOR 
DRIP SYSTEM

2 INCH FORCE MAIN (25 
feet)

120.77

V= tt(2.067*2.067/12)/4 
* 1

V = 0.0932/4*1
V = 0.0233 cubic feet *
7.48 gallons per cubic 
feet
V = 0.1743 gallons per 
linear feet * 25 linear feet
V = 4.36 Gallons

1.25 INCH SUPPLY MANIFOLD 
(TOTAL OF 87 FEET PER ZONE)

V= n(1. 
* 1

380*1.380/12)/4

V = 0.010387 cubic feet * 7.48 gallons 
per cubic feet
V = 0.07769 gallons per 
linear feet * 87 linear feet
V = 6.76 Gallons

0.5 INCH PC GEOFLOW
WASTEFLOW DRIPLINES (850 FEET)

V = tt(0.55*0.55/12)/4 * 1
V = 0.0066/4*1
V = 0.00165 cubic feet * 
7.48 gallons per cubic 
feet
V = 0.0123 gallons per 
linear feet * 850 linear 
feet



V =10.49 Gallons

TOTAL RECHARGE VOLUME 
REQUIRED = 21.61 GALLONS



Table 13. Geoflow Pump Sizing Worksheet

I
Section 1 
Workshee

Summary from Previous

Flow required to dose field 11.10 gPm
Flow required to flush field 1.48 SPm
Flow required to dose & flush field 12.58 gpm
Filter AP4E-1F
No. of Zones 1 zones
Zone valve -

Dripline
Wasteflow

Classic
Dripline longest lateral 80 ft.

Section 2 Ft of head Pressure

A. Flush line - Losses through return line
Size of flush line in 
inches .5 inch
Length of return line 80 ft.
Equivalent length of 
fittings 5 ft.
Elevation change, (if 
downhill enter 0) 0 ft.
Pressure loss in 100 
ft of pipe 6.73 ft. 2.91 psi
Total pressure loss 
from end of dripline 
to return tank 5.7 fi- 2.48 psi

B.
Dripline -
Losses
through
Wasteflow
dripline

Fill in the length of 
longest dripline 
lateral 80 ft.
Minimum pressure 
required at end of 
dripline 16.17 ft. 7.00 psi
Loss through dripline 
during flushing 3.75 ft. 1.62 psi
Total minimum 
required dripline 
pressure 19.92 ft- 8.62 psi



A+B.
Minimum
Pressure
required
at
beginning
of
dripfield

CALCULATED
pressure 
required at 
beginning of 
dripfield 25.64 ft-

SPECIFIED
pressure at 
beginning of 
dripfield (from 
worksht 1) 57.8 ft.

Great! 
SPECIFIED 
Pressure is 
greater than 
CALCULATED 
Pressure 
requirement. Go 
to next step

C. Drip components - Losses 
through headworks

Filter 11.6 ft.
Zone valve 
pressure 
loss (not in 
diagram) ft.
Flow meter 
pressure 
loss (not in 
diagram) ft.
Other
pressure
losses ft.
Total loss
through
drip
components 11.55 ft.



D. Supply line - Minimum 
Pressure head required to get 
from pump tank to top of 
dripfield

Size of supply line 
in inches 1.25 inch

Length of 
supply line 0 ft.
Equivalent 
length of 
fittings 5 ft.
Height 
from pump 
to tank 
outlet 5 ft.
Elevation 
change, (if 
downhill 
enter 0) 0 ft.

Pressure loss/gain 
in 100 ft. of pipe 4.10 ft. psi

Total gain 
or loss 
from pump 
to field 5.2 ft- psi

Total dynamic 
head 74.5 ft. psi

Pump capacity * 12.6 gpm
Pump Model
Number
Voltz Z Hp / phase

Note: Pump capacity flow assumes flow in dripline does not change during a dose cycle. 
With Wasteflow Classic this can be grossly over stated.
For more accurate flows please see Geoflow's Flushing worksheet.
If you need assistance designing for this additional flow, please
a. See Geoflow flushing worksheet or
b. Contact Geoflow at 800-828-3388.
For pressure loss through the dripline please refer to "Table 1-Dripline" Worksheet in this file or 
Geoflow Design Guidelines or Geoflow's Flushing worksheet.
These are all available online at www.geoflow.com or by phoning 800-828-3388.

http://www.geoflow.com


Table 14. Geoflow Parts List Worksheet

Recommended Total Price

Qty Unit
Item
Number Description List price/unit List

Drip►line

333 ft- WF16-4-12

Wasteflow 
Classic, 
lgph, I2in. 
emitter 
spacing SO. 866

$
440.22

Airvent sind box

2 ea. APVBK-l

1" airvent for 
use on zones
less than
50gpm $21.19

$
42.38

2 ea.
AV BOX 6 
inch 6" round box $10.59

$
21.18

Pressure Regulators - use to keep pressure 
from being too high

1 ea. Select

Restricts 
pressure from 
exceeding 
required 
pressure. 
Required 
with Classic 
dripline.

$
$

Controllers

i ea.
Touchscreen
controllers:

PLC
controller
with
touchscreen
interface

$
$



Pre-asse
Aquatic

>mbled He 
Manufacti

■adworks (Ultra 
jrers, 2009)

Select from 
the Vortex 
Screen
Filter

tab below. The Vortex filter 
was selected on Worksht 1
Field Flow.

1 ea.
WHWS-

V-75F-A

Sporty Headworks box & 
guts with 3/4" Vortex Filter. 
Automatic flush $225.20 $ 225.20

0

BIODISC
Filter
Headworks

$
$

0

GEOVAC
filter
Headworks

$
$

Flow Meters
(Bicwarehouse,
2009)

i ea.

FM-PLS- 
100 (5- 
50gpm)

7 " FPT PVC turbine with pulse 
output 5-50 gpm $151.68 $ 151.68

Zone valves -

0 ea. 0 0

$

$

* Solenoid Flush v
Headworks is not selectei

a Ives - Select only if 
above

ea.
SVLV-B-
100

1" Solenoid 
valve.
24V,FPT,Nor 
mally closed. $ 88.20 $

* Filters - Select only if Headworks is not selected 
above

ea. AP4E-1F

1" screen 
filter. Plastic 
body. M1PT. 
Up to 20 ppm

* Pressure Gauges - Select only if Headworks 
is not selected above

ea. PG-25-Lead

Presssure 
gauge with 
lead $ 54.80 $



DriplinG fittings - Quantities below are 
estimates only.

8 ea. LTSLIP-600

Lockslip 
Adapter. 3/4" 
PVC slip to 
Wasteflow 
dripline $ 1.12 $ 8.96

1.33
3333 ea. LTC-600

This adds 2 
couplings for 
each coil 
ordered. $ 1.18 $ 2.40

ea. LTTEE-600

Lockslip Tee. 
Fits 16mm 
Wasteflow 
dripline $ 2.12 $

ea. LTELL-600

Lockslip 
Elbow. Fits 
16mm 
Wasteflow 
dripline $2.12 $

ea. LTFlex-R-18

18"flex PVC 
riser with 1 
lockslip 
adapter.
Usedfor 
risers $3.60 $

ea. LTFlex-L-36

36"flex PVC 
with 2 
lockslip 
adapters.
Usedfor 
risers or 
loops $7.00 $

Check Valves -
Check design for 
quantities

ea.

Ball check 
with true 
unions

Select size 
from drop 
down menu 
left

$
$

ea. Spring check

Select size 
from drop 
down menu 
left

$
$

Unions

ea. Unions 0
$

$



S
u
b
t
0
t
a
1

$ 892.02

Non-Geo
Industria

flow items (Grainger
1 Supply, 2009)

ea.

Pump
Capacity
(gpm) 12.58

$684.50TDH(ft) 74.51

ea.
Pump tank Previously 

accounted for

ea.
Floats Previously 

accounted for

ft-
PVC
mainline

Previously 
accounted for

ft-

PVC
manifold
(inches)

ea. PVC fittings
Previously 
accounted for

T
0
t
a
1

$1,576.52



Appendix 9. Cost-Benefit Analysis



Appendix 9. Cost-Benefit Analysis

a. Variables

Table 15. System Variables

Cost of System Components $1,576.52
Installation Fees: Based on national average installation 
costs

$2,500.00

Initial Costs: Repeated every 15 years, plus interest accrued= 
Cost of System Components + Installation Fees

$4,076.52

Operation and Maintenance Costs:
Two-hours of labor, twice each year at national average labor 
costs $80/hour (Geoflow Subsurface Drip Systems 2009)=
2 x 2 x $80

$320.00

Guaranteed System Life (Geoflow Subsurface Drip Systems, 
2009)

15 years

Annual Inflation Rate, January 2009 3.00%

Months of Gray Water Use Each Year 7 months
Estimated Yearly Gray Water Use: Using DEQ estimate of
40 gallons/person/day for five people=
40 gallons/person/day x 5 persons x 30 days/month x 7 
months/year

42,000 gallons

Water Costs $ 1.07/thousand 
gallons

Water Savings = $1.07 x 42,000/1000 x 1.03 (to account for 
inflation)

Net Expenses = | Water Savings - Annual Cost|



b. Expenses/Savings

Table 16. Cost Analysis #1: System Expenses and Savings (Assuming

System Replacement at Fifteen Years)

Year Annual Cost Water Savinas Net Expenses =
Annual Cost -
Water Savinas

0 $4,076.52 $44.94 $4,031.58
1 $329.60 $46.29 $283.31
2 $339.49 $47.68 $291.81
3 $349.67 $49.11 $300.57
4 $360.16 $50.58 $309.58
5 $370.97 $52.10 $318.87
6 $382.10 $53.66 $328.44
7 $393.56 $55.27 $338.29
8 $405.37 $56.93 $348.44
9 $417.53 $58.64 $358.89
10 $430.05 $60.40 $369.66
11 $442.95 $62.21 $380.75
12 $456.24 $64.07 $392.17
13 $469.93 $66.00 $403.93
14 $484.03 $67.98 $416.05
15 $6,351.09 $70.02 $6,281.07
16 $498.55 $72.12 $426.43
17 $513.51 $74.28 $439.23
18 $528.91 $76.51 $452.40
19 $544.78 $78.80 $465.98
20 $561.12 $81.17 $479.96
21 $577.96 $83.60 $494.35
22 $595.29 $86.11 $509.18
23 $613.15 $88.69 $524.46
24 $631.55 $91.35 $540.19
25 $650.49 $94.09 $556.40
26 $670.01 $96.92 $573.09
27 $690.11 $99.82 $590.28
28 $710.81 $102.82 $607.99
29 $732.14 $105.90 $626.23
30 $9,894.78 $109.08 $9,785.70

Total $34,472.42 $2,247.12 $32,225.30



Table 17. Cost Analysis #2: System Expenses and Savings (Assuming More 

than Thirty Years’ Use Before System Replacement)

Year Annual Cost Water Savings Net Expenses =
Annual Cost -
Water Savings

0 $4,076.52 $44.94 $4,031.58
1 $329.60 $46.29 $283.31
2 $339.49 $47.68 $291.81
3 $349.67 $49.11 $300.57
4 $360.16 $50.58 $309.58
5 $370.97 $52.10 $318.87
6 $382.10 $53.66 $328.44
7 $393.56 $55.27 $338.29
8 $405.37 $56.93 $348.44
9 $417.53 $58.64 $358.89
10 $430.05 $60.40 $369.66
11 $442.95 $62.21 $380.75
12 $456.24 $64.07 $392.17
13 $469.93 $66.00 $403.93
14 $484.03 $67.98 $416.05
15 $498.55 $70.02 $428.53
16 $513.51 $72.12 $441.39
17 $528.91 $74.28 $454.63
18 $544.78 $76.51 $468.27
19 $561.12 $78.80 $482.32
20 $577.96 $81.17 $496.79
21 $595.29 $83.60 $511.69
22 $613.15 $86.11 $527.04
23 $631.55 $88.69 $542.85
24 $650.49 $91.35 $559.14
25 $670.01 $94.09 $575.91
26 $690.11 $96.92 $593.19
27 $710.81 $99.82 $610.99
28 $732.14 $102.82 $629.32
29 $754.10 $105.90 $648.20
30 $776.72 $109.08 $667.64

Total $19,757.38 $2,247.12 $17,510.26


