ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD
RENUMBERING AND CREATING RULES

The Wisconsin Natural Resources Board proposes an orderto renumber NR 811.02(4) to (28); and to create NR
811.02(4,), (5), (13), (15), (28) and (29) and subch. XIVto ch. NR 811 relating to the development of an aquifer
storage recovery well or the operation of an ASR systemby a municipal water utility.

DG-33-01

Analysis Prepared by the Department of Natural Resources

Statutory Authority: ss.160.19, 280.11(1), 281.11, 281.12(1), 281.13(3), 281.17(8) and 281.41, Stats.
Statutes Interpreted: $5.160.19(2), 160.19(3), 280.11(1), 281.17(8) and 281.41, Stats.

This action establishes Department of Natural Resources (DNR) policy regarding the development of aquifer
storage recovery (ASR) wells and the operation of ASR systems by municipal water utilities.

The rules that are being proposed define terms and create regulatory requirements which are necessary to
comply with existing federal regulations pertaining to the quality of drinking water provided by a public water
systemand the control of underground injectionwells. The rules are also being proposed in orderto comply
with state regulations pertaining to the protection of Wisconsin’s groundwater res ources.

This action describes the submittal requirements for Department review of a requestby a municipal water utility
to develop an aquifer storage recovery well or operate an ASRsystemand identifies the minimum operational
standards forensuring thathuman health is maintained and that the groundwater resources of the state are
adequately protected from contamination.

SECTION 1. NR 811.02(4) to (28) are renumbered NR 811.02(6) to (12), (14), (16) to (27) and (30) to (34),
respectively.
SECTION 2. NR 811.02(4), (5), (13), (15), (28) and (29) are created to read:

NR 811.02(4) “Aquifer storage recovery” or “ASR” means placement oftreated drinking water

underground through a well for the purpose of storing and later recovering the water through the same well for
potable use.

Note: Underground placement of water for the purpose of restoring an aquifer is not included in the definition of “aquifer storage
recovery” or “ASR.”

(5) “ASR system” means all of the ASR wells and related appurtenances within a municipal water
systemand any interconnected public water systemserved by the municipal water system.

(13) “Displacement zone” means the 3-dimensional subsurface region surrounding an aquifer storage
recovery well into which treated drinking water is placed for storage and later recovery.

(15) “Drillhole” means any ofthe following:
(@) Any hole that is bored, drilled or driven.
(b) Any dug hole that is deeperthanit is wide.

(c) Any excavation, shaft or other opening similar to a hole described in par. (a) or (b).




(28) “Treated drinking water” means potable water that has been subjected to treatment methods
approved by the department to comply with the primary drinking water standards contained in ch. NR 809 and
which is obtained directly froma municipal water systemvia piping from the municipal water distribution
systemto the point of underground injection.

(29) “Underground injection” means placement ofany substance underground through a well, drillhole
or water system.

SECTION 3. Chapter NR 811 Subchapter X1V is created to read:
Subchapter XIV — Aquifer Storage Recovery

NR 811.87 General. (1) Approval of the department is required prior to the construction ofany aquifer
storage recovery well or the conversion of any previously constructed well for use as an aquifer storage
recovery well.

Note: Approval to construct or develop an aquifer storage recovery well is notan approval to operate an ASR system.

(2) Approval of the departmentis required prior to the operation of any aquifer storage recovery
system.

Note: The department will not issue an approval to operate an ASR systemuntil after it has reviewed and evaluated the results of
an approved ASR pilot study.

(3) Only treated drinking water may be placed underground throughan ASRsystemwell.

(4) Only a municipal water systemmay construct an aquifer storage recovery well or operate an ASR
system.

NR 811.88 ASR well performance requirements. (1) Unless the department determines that it is not
technically oreconomically feasible, the quality of the treated drinking water to be placed underground through
an aquifer storage recovery well shall comply with the preventive action limits contained in ch. NR 140 prior to
underground injection. Inall cases, the quality of the treated drinking water to be placed underground through
an aquifer storage recovery well shall meet the primary drinking water standards contained in ch. NR 809 and
may not contain any substance at a concentration thatexceeds a state or federal health advisory priorto
underground injection.

Note: Pursuantto s.160.19(2)(b), Stats., the department finds that treated drinking water in a municipal water systemmay at
times exceed preventive action limits established for iron, manganese, nitrate, nitrite, copper, lead, fluoride, asbestos, ch loroform,
bromoform, bromodichloromethane, and dibromochloromethane. Such exceedances may occur at the point of underground injection and
within the displacement zone surrounding an aquifer storage recovery well eventhough the treated water being injected would remain in
compliance with federal and state water quality standards fordrinking water. The maximum allowable concentration of a primary drinking
water contaminant in treated drinking water has been set by the United States Environmental Protection Agency at the lowest level that is
considered to be technically and economically achievable at this time. The department also finds thatit is nottechnically or economically
feasible to require that residual concentrations of chloroform, bromoform, bromodichloromethane, and dib romochloromethane be removed
from the injected water when a disinfection residual is desired at the wellhead to provide additional protection to the water systemfrom
potential biological contamination.

(2) All waterthat is retrieved through an aquifer storage recovery well shall comply with the primary
drinking water standards contained in ch. NR 809 and shall be treated to provide a disinfectant residual prior to
recovery into any municipal water distribution system.

(3) The quality of treated drinking water stored in a displacement zone shall at all times comply with
the primary drinking water standards contained in ch. NR 809. ASR systems shall be designed and operated to
maintain compliance with the groundwater standards contained in ch. NR 140, as required by s. NR 140.22.
Therefore, treated drinking water stored underground in an ASR systemshall comply with the applicable
enforcement standards established in ch. NR 140 prior to movement beyond the property boundary ofthe ASR
well site.



Note: An ASR well site is considered to include lands adjacent to the ASR wellhead that are directly owned by the municipal
water systemand any contiguous properties that are directly owned by the local unit of government of which the water system is a subunit.

(4) Atthe completion of each aquifer storage recovery cycle, the subsurface water in any portion ofa
displacement zone may not attain or exceed ch. NR 140 enforcement standards for iron, manganese, nitrate,
nitrite, copper, lead, fluoride, asbestos, chloroform, bromoform, bromodichloromethane or
dibromochloromethane orch. NR 140 preventive action limits established for any other substance. The
department may grant an exemption from this requirement, in accordance with s. NR 140.28, when an ASR
well or ASR systemis located in an area where the background concentration of a substance attains or exceeds
the groundwater preventive action limit or enforcement standard established for that substance.

Note: Pursuantto s. 160.19(2)(b), Stats., the department finds that routine operation of an ASR systemmay result in an
exceedance of the preventive action limits established for iron, manganese, nitrate, nitrite, copper, lead, fluoride, asbestos chloroform,
bromoform, bromodichloromethane, and dibromochloromethane in a displacement zone. An ASR cycle is normally completed when the
volume of water recovered equals the volume of water that was originally injected; however, the department recognizes thatso me of the
treated drinking water injected during an aquifer storage recovery cycle may remain in an aquifer at the completion of the cy cle and that
substances present in this residual treated drinking water may result in ch. NR 140 preventive action limits being exceeded in an aquifer at
the completion of an aquifer storage recovery cycle.

NR 811.89 Well construction requirements for ASR wells. (1) Each well constructed or converted
for use as an aquifer storage recovery well shall be completed in a manner that complies with the well
construction requirements established in ss. NR 811.16 to 811.24.

(2) Any monitoring well constructed on an ASRwell site shall comply with the well construction
requirements established in ss. NR 811.16 to 811.24. For the purpose of this subsection, an ASRwell site is
consideredto include only those lands adjacent to the ASRwellhead that are directly owned by the municipal
water system.

(3) Each monitoring well that is located beyond the property boundary ofan ASR well site and that is
constructed as part ofan ASR system pilot study, ASRsystemdevelopmentstudy, or for ASR operational
monitoring shall comply with the monitoring well construction requirements established in ch. NR 141. For the
purpose of this subsection, an ASRwell site is considered to include only those lands adjacent to the ASR
wellhead that are directly owned by the municipal water system.

(4) Each aquifer storage recovery well shall be enclosed within a lockable protective structure that is
secured from tampering or unauthorized entry in a mannerthat is approved by the department.

(5) Each monitoring well shall be enclosed within a lockable protective covering and secured from
tampering or unauthorized entry in a manner that is approved by the department.

NR 811.90 Equipment, appurtenances and piping for ASR wells and ASR systems. (1) Pumping
equipment, appurtenances and piping that are to be installed as part of an ASR systemshall comply with the
requirements ofss. NR 811.34 to 811.38.

(2) Department approval shall be obtained priorto installation or modification of any well, pumping
equipment, appurtenances or piping for the purpose of aquifer storage recovery.

(3) Security shall be provided foreach ASRwell site in a mannerthatis approved by the department.

NR 811.91 ASR system pilot studies. (1) Department approval is required priorto conducting any
ASR systempilot study.

(2) Only a municipal water systemmay perform an ASR systempilot study.
(3) A request to conduct an ASR system pilot study shall be submitted to the department in writing.

The requestshall identify the location of each existing well that is being considered for use as an ASRwell
within the proposed ASRsystem, the location of any new well that is anticipated to be constructed foruse as an



ASR well within the proposed ASRsystemand any additional wells that are to be used or constructed as part of
the ASR system pilot study.

(4) Each requestto conductan ASRsystempilot study shall contain all of the following:

(@) A preliminary hydrogeologic report that describes the methods and results of any hydrologic
investigation, aquifer testing, hydrogeologic modeling or geochemical modeling performed to identify the
location of the proposed ASRsystemwell sites. The preliminary hydrogeologic report shall identify the
location of each existing public or private water well and each potential source of groundwater contamination
that is located within 1200 feet of the outer perimeter of the displacement zone thatis calculated to be
established around each ofthe proposed ASRwells within the proposed ASRsystem. The report shall also
identify the well selected for further evaluation during the ASRwell pilot test, identify the dimensions ofthe
displacement zone that will be created around the designated test well, and describe the currentand anticipated
groundwater flow patterns found in the vicinity of the designated test well.

(b) A preliminary engineering report that provides an analysis of the technical feasibility for
developing each of the potential ASRwells identified for the proposed ASR systemand estimates the probable
percentage of treated drinking water that would be recovered from each of the potential ASRwells during an
ASR cycle.

(c) Plans and specifications forany well equipment, pumping equipment, appurtenances or piping that
is to be constructed oraltered in orderto complete the proposed ASR system pilot study.

(d) A description of all operating procedures to be followed during the ASRwell pilot study. This
description shall contain details suchas, but not limited to, the maximum volume of waterto be placed
underground, the flow rate and pressure of underground injection, the expected water storage period, anticipated
water retrieval rates, and methods proposed for disposing of the water recovered during the ASR system pilot
study.

(e) A description ofall performance and compliance monitoring procedures to be followed during the
ASR systempilot study. This descriptionshall include a listing of the sampling locations, methods and
schedules that will be used to ensure that the aquifer storage recovery well remains in compliance with the
performance requirements set forth in s. NR 811.88.

(P Plans and specifications foreach monitoring well proposed as part of the ASR system pilot study.
A minimum of one monitoring well is required as part of the ASR systempilot study. The department may
require additional monitoring wells should the proposed ASR systemencompass multip le or otherwise unique
geologic formations. The departmentmay also waive the monitoring well requirement if water quality data
from other ASR system pilot studies conducted in similar geologic conditions is submitted as part of the ASR
systempilot study request and is determined to be applicable by the department.

(5) The department may require modification of plans and specifications, operating procedures or
compliance and monitoring procedures required in sub. (4) to ensure that compliance with the performance
requirements in s. NR 811.88 can be determined.

(6) Within 180 days after completing an approved ASR system pilot study or prior to recovering any
water retrieved through an ASRwell into a water distribution system, a municipal water systems hall submit a
final report on the ASR system pilot study to the department.

NR 811.92 ASR system development testing. (1) Department approval shall be obtained priorto any
ASR systemdevelopment testing.

(2) Following the completion of an approved ASR system pilot study, each additional ASRwell that is
to be developed within an ASRsystemshall be subject to ASR systemdevelopment testing.



(3) The department may require monitoring wells to be installed as part ofan ASR system
development test if it finds any of the following:

(@) Geologic conditions in the vicinity of the proposed ASRwell are not consistent with the conditions
examined during the municipal water system’s ASR system pilot study.

(b) Geologic conditions in the vicinity ofthe proposed ASRwell are not consistent with the conditions
reported in other ASR system pilot studies or ASR system development tests performed by other municipal
water systems.

(c) Results obtained during the municipal water system’s ASR systempilot study or o theraquifer tests
indicate that additional monitoring is warranted to ensure compliance with the water quality standards
established in chs. NR 140 and 809.

(4) Each requestforan ASR systemdevelopment test shallinclude a report or testing plan that
contains the following:

(@) A comparison of the hydrogeologic conditions and formations found at the ASRsystem pilot study
well site and any well site that is to be evaluated as part of the ASRsystemdevelopment testing request.

(b) An evaluation ofthe municipal water system’s ASRsystempilot test results and the transferability
of those results to any well that is to be included as part ofthe ASRsystemdevelopment test.

(c) Plans and specifications forany well equipment, pumping equipment, appurtenances or piping that
is to be constructed or altered as part ofthe ASRsystemdevelopment test.

(d) A description of all operating procedures to be followed during the ASRsystemdevelopment test.
This description shall contain details such as, but not limited to, the volume of water to be placed underground,
the flow rate and pressure of underground injection, backflushing schedules, the expected water storage period,
anticipated water retrieval rates and methods for disposing of water recovered during the ASRsystem
development test.

(e) A description ofall performance and compliance monitoring procedures to be followed during the
ASR systemdevelopment test.

(f) A description ofany monitoring wells proposed to be constructed or utilized during the ASR system
development test.

(5) The department may require modification of plans and specifications, operating procedures or
compliance and monitoring procedures required under sub. (4) to ensure that compliance with the performance
requirements ins. NR 811.88 can be determined.

(6) Within 180 days after completing an approved ASR systemdevelopment test or prior to recovering
any water retrieved through any newly developed aquifer storage recovery well into a water distribution system,
the municipal water systemconducting the test shall submit a final report containing the final results ofthe
investigation to the department.

(7) The department may deny a request to performan ASR systemdevelopment testif it determines
that the test cannot be conducted in a mannerthat is protective of human health orthe environment. Whenever
a request to performan ASR systemdevelopment test is denied, the department shall provide the person who
submitted the request foran ASR development test with a written explanation of the reasons for denying the
request.

NR 811.93 Operating an ASR system. (1) Department approval to operate an ASRsystemshall be
obtained priorto recovery of any water retrieved through an aquifer storage rec overy wellinto a municipal
water system.



(2) Only a municipal water systemmay submit a request to operate an ASRsystem.

(3) Completion of an ASR pilot study is required before a municipal water systemmay submit a
request to operate an ASRsystem.

(4) Completion of an ASR systemdevelopment test and approval of the department is required before
any additional aquifer storage recovery well that was not approved as part of an original request to operate an
ASR systemis connected to the existing ASRsystem.

(5) A request to operate an ASRsystemshall be submitted to the departmentin writing and shall
contain the following:

(@) A copy ofthe final report of the approved ASR system pilot study and copies of any approved ASR
systemdevelopment studies conducted by the municipal water system.

(b) A final plans and specifications report that describes the components of the ASR system. The final
plans and specifications report shall include as built drawings for each aquifer storage recovery welland each
monitoring well that was constructed as part of the ASRsystem pilot study or ASR systemdevelopment study.
The report shallalso include descriptions of pumping equipment, piping and other appurtenances that are
installed or required for ASR systemoperation.

(c) A proposed final operating plan that describes the entire ASRcycle and shows how the ASR
systemwill be integrated into municipal water systemoperations. The proposed final operating plan shall
include details such as, but not limited to, the total volume of water to be injected, rate of injection, pressure of
injection, length of the water storage period, rate of recovery, post-recovery water treatment techniques
necessary to maintain a distribution systemdisinfectantresidual, and methods for disposing of any water that
cannot be recovered into the water distribution system.

(d) A proposed demand management and water accountability plan that describes actions which the
municipal water systemis currently conducting or will be initiating to ensure thatgroundwater and surface
water resources are conserved and used as efficiently as possible.

(e) A proposed compliance and monitoring plan thatlists all sampling parameters and provides details
on monitoring schedules, monitoring locations, sampling methods and quality assurance techniques that will be
followed to ensure thatcompliance with the requirements setforth in s. NR 811.88 is maintained. The
compliance and monitoring plan shall provide for testing of the water that is to be injected, stored and recovered
through each aquifer storage recovery well and for the groundwater presentin any monitoring well that is
installed as part ofthe ASR system. Parameters to be analyzed for each water quality sample collected, the
locations for sample collection and the frequency at which water quality samples are to be collected shall be
determined by the department following a review of the final ASR systempilot study report or ASR system
development study report, the proposed operating plan, the proposed monitoring plan and the drinking water
quality monitoring schedule currently followed by the municipal water system. Unless otherwise specified by
the department, all water quality results obtained from ASR systemcompliance monitoring activities shall be
compiled and submitted to the department on an annual basis and at least 45 days prior to the start of each new
ASR cycle.

(6) The department may require modification of any plans and specifications, operating plans, demand
management and water accountability plans or compliance and monitoring plans required in sub. (5) in any
manner necessary to ensure compliance with the performance standards set forth in s. NR 811.88.

(7) If requested, the department may consider and approve the modification of plans and specifications,
operating plans, demand management and water accountability plans or compliance and monitoring plans
required in sub. (5) if information submitted in support ofa requested modification demonstrates to the
satisfaction of the department that the proposed modifications will continue to ensure compliance with the

standards set forth in s. NR 811.88 and any other applicable requirements contained in ch. NR 811.




The foregoing rule was approved and adopted by the State of Wisconsin Natural Resources Board on
August 14, 2002.

The rule shall take effect on the first day of the month following publication in the Wisconsin
administrative registeras provided in s. 227.22(2)(intro), Stats.

Dated at Madison, Wisconsin

STATE OF WISCONSIN
DEPARTMENT OF NATURAL RESOURCES

By

Darrell Bazzell, Secretary
(SEAL)



