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1. INTRODUCTION 
Small community water systems are a type of public water system that typically consist of 
single-family home developments, condos, apartment complexes, mobile home parks, or 
schools with dormitories. The New Hampshire Department of Environmental Services (NHDES) 
has developed a set of administrative rules for community water systems that develop a water 
source: Env-Dw 305, Small Production Wells for Small Community Water Systems. These rules 
apply to the follow situations: 

 Siting a new well at a new or existing community water system. 

 Reactivating an existing well that is inactive at a community water system. 

 Deepening or hydrofracturing an existing active well at a community water system. 
The purpose of the rules is to ensure that a small community water system will be able to 
provide water from its well(s) to meet its demands and that water will be able to meet 
established water quality standards. The pumping test provides the data required to determine 
if a well can maintain a particular yield for a prolonged period and assess the quality of water 
produced by the well.  
 
This guide has been developed to help explain the reporting requirements and technical 
procedures used in a typical pumping test and well siting reports for small community water 
systems. There are three phases to the process that are discussed in detail in this guide: 

1. Preliminary Application: When the community water system owner chooses to develop 
a new water source (well), they must submit a preliminary application, including a 
pumping test proposal with water quality analysis, for approval by the NHDES 
community well siting program. 

2. Pumping Test: After the preliminary application is approved by NHDES, the pumping 
test operator will work with the water system’s owner and/or operator to complete the 
proposed pumping test.  

3. Final Report: After the pumping test, the applicant must submit a final report to NHDES 
that summarizes all of the information collected during the pumping test.  

 
The final section of this guide covers other situations that are frequently encountered with 
small community water systems, including replacement well siting, well deepening and the 
reactivation of an inactive well. 
 
Due to the technical requirements of this process, the preliminary application, pumping test, 
and final report must be prepared or supervised by a person who holds a current license or 
certification in New Hampshire for one of the following: 

 Professional Geologist or Engineer. 

 Certified Water System Operator. 

 Water Well Contractor or Pump Installer. 
Several companies provide these services to water systems and NHDES can provide a list of 
companies who have completed small community well siting projects recently in New 
Hampshire. If you have any questions about well siting or information provided in this guide, 
feel free to call the NHDES Community Well Siting Manager at (603) 271-8866. 
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2. THE PRELIMINARY APPLICATION 
When a proposed new community water system is being developed or an existing community 
water system decides to add another well, NHDES strongly recommends the water system, 
otherwise referred to as the applicant, develop a site map with a proposed well location and 
discuss the project with NHDES before drilling the well or completing a preliminary application. 
Once the initial site plan has been reviewed by NHDES, the applicant can begin to complete the 
preliminary application and/or drill the well. Please note that the well itself needs to be 
installed by New Hampshire licensed water well contractor, but it is not required to be installed 
before the preliminary application is submitted and approved.  

2.1. Initial Assessment of Well Site 

During this initial phase of the project, the applicant should familiarize themselves with the 
following testing standards, siting criteria, and setback requirements in order to ensure that the 
well’s location complies with NHDES rules: 

2.1.1. Source Capacity and Permitted Production Volume  

In order to ensure an adequate water supply for the water system, NHDES has established 
design requirements for community water systems based on the number and type of housing 
units. It is important to calculate the amount of water needed by the system so an adequate 
well yield can be targeted for the pumping test.  

 
The applicant must calculate the “Source Capacity” or the daily production volume the water 
systems needs to develop as part of the well permitting process. Env-Dw 405, Design Standards 
for Small PWS, establishes the source capacity requirements for community water systems (See 
the Preliminary Report Form, Section 2.0 and Worksheet A, for directions for calculating source 
capacity). If in-ground irrigation is planned, the expected daily demand volume from the 
irrigation system must be added to source capacity calculations. The preferable method for 
estimating irrigation water use is on that is provided by the designer of the irrigation system.  

 
In addition to the system’s source capacity requirements, the system is required to develop 
wells with a permitted production volume (PPV) that is at least equal to the source capacity. 
The PPV is the volume of water, in gallons per day, that is approved to be withdrawal from the 
well by NHDES through the well siting process and is typically the rate at with well is pump 
tested. PPV is an estimate of the volume a well can safely yield with a reasonable amount of 
drawdown. The combined PPVs for all of a water system’s wells must equal or exceed the 
system’s source capacity requirement.  

2.1.2. Control and maintenance of the well site and the sanitary protective area 

Once the desired well yield needed to supply the system has been established, this amount can 
be used to determine the size of the sanitary protective area (SPA). The SPA is a circle centered 
on the well, with a fixed radius typically between 150 and 200 feet for most small community 
wells, dependent upon the PPV. Any land use activity that is not directly related to the 
operation and maintenance of the well and the water system is prohibited from the SPA. 
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Additionally, the water supplier must own or legally control the well site and land in the SPA. 
For instances where ownership is not feasible, legal control is commonly by perpetual 
easement. Acceptable forms of control give the water system complete jurisdiction over all 
activities within the SPA. The applicant must provide proof of SPA ownership/control as part of 
the permitting process. In the event that water system ownership changes, legal control must 
remain with the system and transfer to the new owner. 

  
In order to protect the well from contamination, the SPA must be maintained in a natural state. 
No terrain alteration is allowed in the SPA except the minimal amount required for well and 
water system construction and maintenance. Discharges from retention or detention ponds, 
drainage swales, storm drains, or similar man-made structures are not allowed into or across an 
SPA. Final well site approval will not be granted until all sanitary radius requirements are 
adequately met. 

2.1.3. Setbacks from surface waters and floodplains 

To avoid groundwater under the direct influence of surface water (also referred to as GWUDI), 
the well(s) must be set back at least 50 feet from surface water features including, but not 
limited to, streams, ponds, lakes and wetlands that are inundated for at least 30 consecutive 
days. Any bedrock well located within 200 feet of surface water or any overburden well located 
within 100 feet of surface water, must be sampled for microscopic particulate analysis (MPA) 
during the pumping test to assess whether surface water will affect the well water quality (see 
section 3 and Appendix B for more detail). 

 
New wells also cannot be subject to flooding so avoid siting the well within the 100-year 
floodplain. If there is no alternative to site the well(s) outside the floodplain, wells generally are 
allowed to be sited in the floodplain as long as the elevation of the well’s casing is a minimum 
of three feet above the 100-year base flood elevation so that the well is not submerged during 
a flood event. New wells are not allowed to be located within a river’s designated floodway, the 
zone of the river where fast-moving water occurs during flooding events. 

2.1.4. Wellhead Protection Area 

Applicants are required to evaluate other water users and potential contaminant sources within 
the wellhead protection area (WHPA) for a new well. The WHPA is the land area that likely 
supplies recharge to a well and through which contaminants are likely to move toward the well 
and potentially impact its water quality. For small community bedrock wells, the WHPA is 
typically a circle with a fixed radius of between 1,500 and 3,600 feet depending on the 
withdrawal volume. Known contamination sources located in the WHPA of a proposed well 
cannot impact the water quality at the well. The rules require that an applicant have adequate 
knowledge of active contamination sources and develop a contamination control program 
when necessary. Known contamination sources are identified and evaluated by the Source 
Water Hazard Inventory.  
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2.2. Complete the Preliminary Application  

A preliminary report must be completed and approved before conducting a withdrawal test. 
Use of the preliminary report form, which can be found on the NHDES Community Well Siting 
website, is strongly recommended for standard community well siting projects because the 
form provides clear instructions and prompts the application for all of the required information. 
All documents shall be submitted electronically to the Community Well Siting Manager through 
email. The preliminary application consists of a summary of the Information items discussed 
above (system overview, source capacity, SPA, WHPA, other water users, and contamination 
sources) and a proposal for the pumping test and water quality sampling, as described below 
and explained in the form.  

2.2.1. Pumping Test Requirements  

Under Env-Dw 305, all proposed new community wells must undergo a constant rate pumping 
test to assess a well’s sustainable production volume (establish a PPV), and sample water 
quality. In general, the pumping test is designed to conservatively determine a well’s yield and 
observe the degree of water level recovery in the well after a sustained pumping period.  
 
The requirements for a standard pumping test are outlined in the table below. Section 3 
contains in-depth guidance for planning and running a pumping test, including setting up 
discharge lines, instrumenting the well(s), troubleshooting the test, taking water level and 
pumping rate measurements, determining stabilization, and collecting required water quality 
samples.  

Table 1: Components of a Standard Pumping Test   
 

Duration of Pumping 72 hours 

Minimum Duration of Pumping  
48 hours only if the average change in water level is 
less than 0.5 feet over 12 hours 

Water Level Measurement Precision To the nearest 0.01 foot. 

Minimum Water Level Measurement 
Frequency 

- Just before pumping begins; then, 

- Every 5 minutes for the first hour of pumping, 
then once an hour thereafter for the remainder of 
pumping. 

Monitoring of Nearby Wells 

Water levels in private and public wells within 1,000 
feet of the proposed new source well/s shall be 
monitored, if permission has been obtained from 
the owner 

Recovery Water Level Monitoring 
At least 10 measurements over a duration 
equivalent to the pumping period, or until 90% 
recovery of pretest water level. 

Pumping Rate & Measurement Precision Must remain constant (+/- 5%) 

Pumping Rate Measurement 
Frequency 

Every 15 minutes for the first 2 hours of 
pumping and at least once an hour 
thereafter. 
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2.2.2. Water Quality Requirements 

The applicant must collect an extensive set of water quality samples at the end of the pumping 
test for analysis by a certified laboratory. The list of required parameters is generally referred to 
as the “NH Safe Drinking Water Act” list by labs and, for the applicant’s convenience, a list of 
the required and optional parameters is provided in Appendix A. Note that other compounds 
may be required to be analyzed as a condition of the NHDES preliminary application approval.  
Please check with the community wells siting manager if you have any questions regarding the 
required analysis. 

2.3. Obtain Preliminary Application Approval 

NHDES will notify the applicant in writing within 30 days of the receipt of the preliminary report 
as to whether or not the report is approved or what other information is needed. If necessary, 
NHDES will contact the applicant during the review to discuss the information provided in the 
preliminary application and possibly request a supplemental submittal if the required 
information is incomplete. Once NHDES issues a letter approving the preliminary application, 
the applicant can perform the withdrawal test.  

2.4. Water Conservation Plan  

In order to receive the final well siting approval for a new community water supply well, the 
water system must have an approved water conservation plan from the NHDES Water 
Conservation Program. If the system does not already have a water conservation plan approved 
by NHDES, it is recommended, but not required, that the water system submit a draft plan to 
the NHDES Water Conservation Program before the withdrawal test has been completed. This 
should ensure ample time to comment on the plan before the final report is submitted. If the 
water conservation plan is submitted at the same time as the final report, it has the potential to 
delay the well siting approval. 
 
3. PERFORMING THE WITHDRAWAL TEST  
In general, the pumping (or withdrawal) test is designed to conservatively determine a well’s 
yield and observe the degree of water level recovery in the well after a sustained pumping 
period. The pumping test is to be completed in accordance with the administrative rules in Env-
Dw 305, the approved preliminary application and any additional conditions listed in the NHDES 
approval letter of the preliminary application. Pumping test operators are typically either a New 
Hampshire licensed pump installer contractor or a hydrogeologist/engineering consulting 
company. While planning the pumping test, the operator shall review all of the details of each 
component including: 

 The proposed pumping rates for all wells being tested in order to properly size the 
pumps and inline flow meters. 

 The operation of existing wells for active systems. 

 The timing of the pumping test, including the duration of the pumping and recovery 
periods. 

 Other wells or surface waters required to be monitored during the test.  

 Water level monitoring locations, equipment and frequency.  
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 Water quality sampling parameters, timing and frequency. 

 The New Hampshire accredited laboratory that will be used to analyze the samples.  

 Discharge location and NHDES temporary groundwater discharge permit.  

 Other potentially site specific requirements of the test. 
 

The operator needs to know whether the well is being tested as a new well, replacement well, 
or deepened/hydrofractured well as these situations have different pumping test requirements 
that are summarized in Section 3 of this guide. Note that no pumping test is required if the well 
is being redeveloped by surging or any similar treatment to remove encrustation inside the 
borehole, unless this process is paired with hydrofracturing. 
 
Microscopic particulate analysis (MPA) sampling will be required if surface water or an 
inundated wetland is within 200 feet of a new bedrock well or 100 feet of a new gravel well. 
MPA sampling analyzes the well water for biological indicators of surface water. Collecting an 
MPA requires special equipment and advanced planning before the pumping test, therefore 
additional guidance on MPA sampling and the correct piping setup are included in Appendix B. 
Based on the project, the assessment for potential surface water impacts on the new water 
supply well may also include analysis for aerobic spore forming bacteria. 
 
It may be necessary to measure water levels in private residential water supply wells. Ensure 
that the applicant has obtained written permission from the well owner to enter the property 
for the purposes of monitoring the well prior to the pumping test. Do not take measurements 
after dark at private wells unless discussed with the owner. Section 3.1 contains information 
about measurement equipment for the pumping test, and Appendix D contains additional 
information about how to safely measure water levels in active private water supply wells. 
 
If water from the pumping test is being discharged on the ground or nearby surface water, a 
permit must be obtained from NHDES before the pumping test. Contact the NHDES 
Groundwater Discharge Permitting and Registration Program at (603) 271-2858 for more 
information, and more information can be found on their NHDES website. 

3.1. Setting Up Equipment for a Pumping Test 

This section summarizes the typical site equipment that is necessary to complete a pumping 
test. A typical pumping test setup is depicted in the diagram below, other setups are 
acceptable, dependent on the well type and setting. Minimize use of electrical tape, PVC 
cement, Teflon tape for pipe threads, pipe dope, or plumbing materials that may contain trace 
sources of contamination. The equipment should be set up and tested at least a day or two 
before starting the test to ensure it’s in working order.  
 
The equipment attached to the discharge pipe should include a sample tap for water quality 
sampling, check valve to prevent backflow, in-line totalizing flow meter (digital or analog, 
preferably reading in gallons), a valve to control flow, and if necessary, the plumbing for MPA 
sampling (not shown on diagram below, see Appendix B). A stilling tube should be inserted 
down the well when the pump is installed for ease and accuracy of water level measurements. 
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Note that stilling tubes are a design requirement for community water supply wells (see rule 
Env-Dw 405.23).  
 
The pumping test should be staffed full time during the pumping portion of the test. Even if 
dataloggers are used for water level measurement, the test site should never be left 
unattended for security reasons. In addition, manual meter readings and discharge rates must 
be recorded at regular intervals. Sudden changes in water levels or generator failure can cause 
the test to fail if unobserved and pumping rates are kept constant. A form to record water level 
and pumping rate information is provided in Appendix C. 
 

 
Figure 1 – Typical small community well pumping test setup 

3.1.1. Pump installation and sizing 

Pump selection and installations shall be done by a qualified professional. If the pump is 
permanently installed in the well, rather than temporarily for the pumping test, the pump must 
be installed by a New Hampshire licensed pump installer in accordance with New Hampshire 
Water Well Board Rules We 700 along with a stilling tube. Temporary pump installations may 
be performed by water system operators, and professional engineers/geologists as long as the 
permanent pump is installed by a licensed pump installer (see Water Well Board rule We 
302.02e).    
 
The pump should be sized correctly to pump at the rate designated in the pumping test design. 
Over or under-sized pumps can make it difficult to maintain a constant pumping rate. The pump 
should be located above the uppermost water-bearing fracture in the well so that water flows 
upward over the pump, cooling it. The pump depth is of critical importance, as it will affect the 
available water for the test. If water levels approach the pump depth, the rate may have to be 
reduced or test may have to be stopped and restarted at a later date.  
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Electrical service to the pump must be able to run for the entire test without stopping. Make 
sure the electrical supply matches the pump. If using a generator, make sure the generator and 
all necessary fuel is stored away from the wellhead. If the operator leaves the test site for any 
reason, make sure the generator is adequately fueled before leaving. If refueling the generator 
during the test will be necessary, outfit the fuel dispenser with an absorbent pad to catch any 
spills. If possible, lay a large heavy mil plastic sheet or tarp flat on the ground and back or place 
the generator over it. Pull the sheeting up around the wheels and secure it with duct tape to 
form a catch basin under the generator. Set a five-gallon pail under the filler pipe as an extra 
spill catcher. 

 
The use of a variable speed pump motor is not recommended for pumping tests as it can be 
difficult to maintain a constant pumping rate and can cause issues with back-pressure. If the 
pumping rate is not maintained, the pumping test period may need to be extended.  

 
Spare equipment, such as an extra electronic water level measurement device, generator and 
sample bottles, and a set of basic tools are useful to have on site if needed.  

3.1.2. Discharge Pipe Setup and Location  

The discharge pipe setup should contain the elements depicted in Figure 1: 

 A ball or gate valve or similar device to regulate and maintain a constant pumping rate. 
As water levels fall, the valve will need adjustment in order to maintain the constant 
pumping rate. Pumps with variable frequency drives (which are beyond the scope of this 
guide) can also be used to regulate flow from the well. 

 An inline flow meter must be used to measure the flow rate. A bucket and stopwatch is 
not acceptable, though this method may be used to verify the meter’s accuracy. Choose 
a new meter that reads in gallons rather than cubic feet to make recording flow rates 
easier. A cumulative or “totalizing” meter is recommended since the operator must 
record meter readings along with the pumping rate. If a used meter is installed, ensure 
that it has been calibrated recently. 

 A check valve should be installed to prevent the backflow of water into the well when 
the pump is shut off. 

 Locate the water quality sampling tap where it is least likely to be affected by 
turbulence in the pipe. Some of the sample bottles are small and require a low and 
steady flow to fill. Do not use Teflon tape, pipe dope or PVC cement on the sample tap 
fitting as these products may contain trace levels of contaminants that could affect your 
water quality results. It’s preferable to have a minor leak in the discharge line than 
possible contamination of the water sample. Do not take water quality samples from 
the end of the discharge hose. 

 If MPA sampling is required, the operator must equip the discharge line with a diverter 
valve for the filter/canister assembly before pumping is started. Low flows of 
approximately 1-2 gpm must be maintained through the filter assembly. Turbulence 
within the canister can cause material and organisms to be washed out rather than 
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captured in the filter, so pressure regulation is very important. See the diagram in 
Appendix B for a schematic of the diverter setup. 

 The discharge line must be long enough so that the pumped water will not affect the 
aquifer’s response to pumping. A good rule of thumb is at least the length of the 
sanitary protective area radius, but it may need to be longer depending upon site 
conditions. If onsite conditions dictate a different discharge location, contact NHDES for 
approval. All discharges require the applicant to obtain a groundwater discharge permit 
through the NHDES before starting the test. In general, the discharge water should 
remain within the property boundaries, down gradient of the well, and infiltrate into the 
ground without causing erosion.  

 Monitor the discharge location periodically during the test to make sure no erosion or 
scouring at the discharge point is occurring. Bring a large piece of plywood or similar 
material to place under the hose end to dissipate the flow. Note that water is generally 
not allowed to be pumped directly into a surface water body.  

 Discharging water from the test well into the water system’s storage tank, rather than 
onto the ground, may be allowed in certain situations, particularly if the system needs 
the water to maintain their supply during the test. Obtain permission to temporarily 
connect the well to the system from the NHDES Drinking Water and Groundwater 
Bureau prior to pumping water into a storage tank. A clean bacteria and nitrate sample 
are required, although the applicant shall contact NHDES engineering staff directly at 
(603) 271-2949 for additional information regarding the requirements. Please note, a 
flow meter, sampling tap, and a method for controlling the flow rate on the discharge 
line are all still necessary if pumped water is directed into the storage tank. An overflow 
line from the tank may also be necessary. 

3.1.3. Water Level Measurement Equipment  

Water level measurements are an essential part of the pumping test and several steps must be 
followed to ensure accurate readings: 

 Always measure water levels from the same point on the top of the well casing. 

 Water levels must be measured with a device capable of reading to less than an inch 
and recorded in either fractions of an inch or 100ths of a foot (0.00). Electronic water 
level probes are recommended since they are reliable and can be easily rented for a 
pumping test. Make sure all personnel know how to read the tape on the electronic 
probe before starting the test. It’s a good idea to double check measurements to ensure 
accuracy.  

 Sonic water level meters are acceptable but readings must be verified for accuracy 
before the start of the test as some well and pump setups are not compatible with sonic 
water level meters.  

 Electronic pressure transducers with dataloggers are recommended for use for water 
level measurements because they are reliable and automated, but measurements need 
to be calibrated with manual water level measurements with an electronic water level 
probe. It is recommended to record manual readings throughout the test to verify the 
accuracy of the transducer data. Pressure transducers should only be used by staff that 
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have experience operating them and can ensure that the devices are programmed 
correctly before starting the test.  

 A stilling tube shall be installed in the production well for measuring water levels during 
the pumping test. The benefit of using as stilling tube is that it avoids getting the probe 
or transducer stuck in the well and it allows for water level measurements that are not 
subject to faulty readings from cascading water from fractures above the water level. 
The stilling tube is easiest to install at the same time as the pump and can be secured to 
the pump’s drop pipe. 

 Flexible poly pipe may be used for stilling tubes, although kinks or bends in the tube 
may make it difficult to record measurements when the tube is long. Make sure the 
diameter of the tube is large enough to accommodate the probe, one-inch diameter 
pipe is usually sufficient. 

3.2. The Constant Rate Pumping Test 

3.2.1. Pumping Test Plan  

Before starting the test, create a detailed plan and timeline that includes the target start time 
of each well, the pumping rate of each well, when water quality sampled and the list of water 
quality parameters, and when each pump will be stopped. New wells must be pumped at a 
constant rate to evaluate drawdown of water levels within the well over time. The pumping 
rate should be started at the proposed permitted production volume (PPV), which must be 
greater than the system’s source capacity. Existing wells, if not needed by the system, may or 
may not be included in the pumping test, which will be determined in the preliminary 
application approved by NHDES. The proposed pumping rates for all wells, new and existing, 
and the duration pumping are outlined in the preliminary application. If shutting down existing 
wells is impractical or the wells are needed to demonstrate source capacity, they must be 
pumped at either their PPV or the volume needed to supply the system. If multiple wells are 
being tested, it is common to stagger the start of the wells to better evaluate the effect of each 
well on the surrounding aquifer. 
 
If the person who designed the pumping test is not present during the test, the operator should 
have a copy of the pumping test design as approved in the preliminary report before beginning 
the test. Do not start the pumping test without knowing the details of the approved test from 
the preliminary report.  
 
Note: If the wellhead is flooded or there is any ponded water within 20 feet of the wellhead, do 
not start the pumping test until the area is dry. If open slurry pits are located near the wellhead, 
they must be filled in before starting the test. The standing water may contain bacteria or 
microbes that might reach the well water and cause false positives in water quality analyses. 

3.2.2. Measuring Discharge, Accuracy, & Equipment 

Changing the pumping rate during the test causes water levels in the well to change too and 
since the consultant uses these water levels to tell how the aquifer reacts when pumped, 
changing the pumping rate makes the assessment of aquifer conditions more difficult. For this 
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reason, the pumping rate may not change more than +/- 5% for the last 24 hours of pumping 
(e.g. for a 10 gpm well this means +/- 0.5 gpm). In the beginning of the test, the pumping rate 
can be reduced if there is excessive drawdown of water levels in the well or if the proposed 
rates do not appear to be sustainable for the entire length of the pumping test.  Discharge 
measurements must be taken every 15 minutes for the first 2 hours and at least once every 
hour for the rest of the test. Be sure to record the meter reading before the start of the test.  
 
The pumping or discharge rate must be measured with a properly sized device that has been 
recently calibrated. Water meters can have units of gallons, gallons per minute (gpm), or cubic 
feet per second (cfs). If using a totalizer meter, the operator will need to determine gpm by 
taking two readings one minute apart and subtracting the smaller reading from the larger one. 
Do this several times and average the results. Be sure to note the units of all measurements on 
the pumping test log. 

3.2.3. Water Level Measurement Frequency in Wells 

Record the water level measurements on a sample log form (see Appendix C for a sample 
form). All measurements should be from the top of the well casing and are recorded with a 
precision of in 100ths of a foot. Along with the depth, write down the elapsed time in minutes 
from the start of the test for each water level measurement. Enter all data on a well log sheet. 
Each well being monitored should have its own log sheet because putting several columns of 
water levels on one sheet leads to mistakes. If you know when you should be taking water level 
and discharge measurements, you can fill in the elapsed time column before the pumping test. 
 
The pump should have been off for at least 24 hours before starting the test. This allows the 
well to recover if pump operation was tested during setup. Record the static water level just 
before starting the pump because water levels tend to vary even under non-pumping 
conditions. Rules require that water levels are recorded every 5 minutes for the first hour of 
pumping. Additional field staff may be necessary early in the test to complete the higher 
frequency of water level and discharge rate measurements. After the first hour of testing, water 
levels must be measured at least every hour or at the frequency that was proposed in the 
approved pumping test design. 

3.2.4. Other Measurements  

If there is any surface water body or inundated wetland within 150 feet of the well(s), water 
levels must be measured there also. An inundated wetland is one that is flooded for at least 30 
consecutive days. The pumping test proposal should note if surface water or wetlands must be 
monitored. Use a staff gauge or similar device to take readings before pumping starts and every 
6 hours thereafter (or more frequently if stated in the pumping test design). The measurement 
device should be affixed to a stake driven into the bottom of the surface water body. Be sure 
the calibrated side of the device is facing the bank. A yard stick works well for this. However, be 
sure to record the pre-pumping water level regardless of the device used. 
 
If MPA sampling is required, the pumping test operator may also be responsible for measuring 
pH, specific conductance, and temperature of the discharged well water and the nearest 
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surface water. If so, make sure the equipment necessary for these measurements is on hand. 
Choose a measurement point on the surface water body that is both near and accessible. Put a 
stake with flagging at the measuring point. For safety reasons, NHDES frequently waives the 
need to do surface water measurements during nighttime hours. Although there is no 
requirement regarding the frequency of these measurements, NHDES recommends taking 
measurements at least hourly. See Appendix B for complete directions for MPA sampling. 

3.2.5. Equipment for Monitoring Non-System/Private Wells & Accuracy 

NHDES recommends using sonic water level meters, often called pingers, for monitoring private 
wells. With this type of meter, there is no chance of getting the meter stuck or possibly 
introducing bacteria into the well.  
 
The sonic water device operates by bouncing sound waves off objects. The time it takes for the 
sound wave to leave and return to the meter is recorded and the distance to the object is 
calculated. For the sonic device to work properly, the sound wave must bounce off the water in 
the well. If there are any obstructions inside the casing, like wire guides, the meter may only be 
recording the depth to that object. Always test a sonic device on a well before utilizing one. 
Take a measurement, and then run the water until you hear the pump turn on in the well. 
Recheck the water level with the pump running to verify that the measurement has changed. If 
it does not, try moving the device to a different spot on the casing. 
 
Once it has been determined that the device works for a particular well, mark the measuring 
point on the well casing with an indelible marker and always use the same spot.  
 
If a sonic water level meter is not used, a pressure transducer or regular electronic water level 
meter is also acceptable. Using a datalogger with a transducer allows the operator to setup the 
meter to automatically read the water level on a set time interval. This allows for more and 
better data collection from private wells than hand measurements alone. 
 
If a sonic water level measurement device is NOT used in a private well, follow the guidance in 
Appendix D related to sanitary practices for private wells. This guidance goes through the 
required bacteria sampling and disinfection procedures required to safely monitor an active 
water supply well. 

3.2.6. Weather Conditions  

Weather records from the withdrawal testing period can be downloaded from established 
weather stations located near the withdrawal. If no stations exist, precipitation data must be 
collected for one week prior to testing. Even if an established weather station is used, the 
operator must record on the log sheet all rain or snow events and other weather conditions at 
least twice daily throughout the testing and recovery period. Also make notes describing the 
intensity, frequency and duration of all rain events. It is important to record weather events 
because excessive precipitation or drought can affect the aquifer’s response to pumping.  
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3.2.7. Troubleshooting the Pumping Test 

The primary problems that may occur during a pumping test are excessive drawdown during 
pumping, or a power supply failure that causes a pump shutdown. 
 
If water levels in the pumping well or other non-system wells being monitored appear to 
dropping excessively without stabilizing, the operator should consider contacting the owner 
and NHDES to discuss reducing the pumping rate. Per rule Env-Dw 305.29(d), NHDES cannot 
approve a well with excessive drawdown, specifically a well with more than 35 feet of 
drawdown per gpm of yield. This means for a 5 gpm yield, there cannot be more than 175 feet 
of drawdown in the test well and for a 10 gpm yield, there cannot be more than 350 feet of 
drawdown from the initial static water level. Water levels in the well should remain above the 
upper water bearing zone in the well. If this zone is not known, there needs to be a sufficient 
amount of water above the pump in the well. This information about the well must be 
established and discussed in the pre-planning portion of the pumping test, so that good 
decisions can be made during the pumping test. Failure to pump the well at an appropriate 
volume, by either over stressing the well or not meeting the source capacity for the system, 
may result in needing to re-test the well. 
 
In the event that power is cutoff during the pumping portion of the test, the issue should be 
diagnosed and fixed and the pumping test reinitiated. 
 
If anything affects pumping during the test, remember that pumping at a constant rate for at 
least the last 24 hours at a rate that varies less than +/- 5%is required. Examples of events that 
may affect pumping are the generator running out of fuel and pump or electrical failures. Note 
all changes made during the test on the log sheet and the reasons for the change. If there are 
any significant variations in the pumping rate in the final 24-hours of the pumping tests, it may 
require the test to be extended for another day. 

3.3. Water Quality Sampling 

3.3.1. Timing of Water Quality Sampling 

Water quality samples must be collected at the end of the test before shutting down the pump. 
A full Safe Drinking Water Act (SDWA) analysis must be done along with radon, low-level 1,4-
Dioxane, and PFAS compounds. A full listing of the parameters for that analysis can be found in 
Appendix A, although check with NHDES small community well siting program to verify this list 
is up-to-date.  
 
The laboratory selected must be accredited by the state of New Hampshire for all drinking 
water categories being tested, use approved methods, and be able to meet required detection 
limits. 
 
Be sure to coordinate with the laboratory beforehand on the sample delivery in order to ensure 
they will be able to process the samples within the holding times. Generally, labs will not accept 
water samples on a Friday afternoon due to short hold times on certain parameters. 
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3.3.2. Water Quality Sample Collection and Delivery 

Be very careful when collecting water samples and always use the sampling tap. This will help 
ensure the sample is not contaminated during the collection process. Wear nitrile gloves and do 
not touch the insides of both the sample bottles and their caps. Contact the lab regarding any 
questions about how to collect samples. The full range of testing for SDWA costs over $1,000 
for just one well, so it is important the samples are collected correctly the first time. After 
sampling, immediately place the samples in a cooler with ice, until they can be transported to 
the lab. Most labs will measure the temperature of the samples when they arrive and reject any 
sample warmer than 50° F.  

3.4. Pumping Test Duration 

A small community pumping test typically runs for 72 hours, although may be stopped after 48 
hours only if stabilization within the well has occurred. Env-Dw 305.14(d)(3) states that if the 
change in the water level is 0.5 feet or less over a period of at least 12 hours, the pumping test 
can be stopped after 48 hours. If this is the case, the pumping test operator must contact the 
owner and NHDES to get approval before collecting a sample and shutting down the well after 
48 hours. 

3.5. Recovery Period 

The small community well rules require the pumping test operator to record water levels during 
the recovery period. At least 10 measurements are taken and recorded in a period that lasts 
until the well has recovered 90%of the drawdown or the full duration of the pumping test, 
whichever is shorter. If the water level in the well does not sufficiently recover to 90%of the 
static (pre-pumping) water level over a duration equivalent to the pumping period, the 
production rate tested is not sustainable and the well will need to be retested at a lower rate. 
 
Once recovery period is over, all the monitoring equipment can be removed. Any private wells 
being monitored with a transducer or electronic water level meter will need to be resampled 
for bacteria after the well is resealed. Be sure to coordinate with the homeowner and report 
any positive bacteria results to the NHDES community well siting manager and follow the 
guidance provided in Appendix D.  
 
4. THE FINAL REPORT 
After the pumping test is complete, a final report must be submitted and approved by NHDES. 
As a convenience, NHDES has developed a final report form, which can be found on the NHDES 
Community Well Siting website, to assist in meeting most rule-related standards, however, an 
applicant is not required to use the form and may submit an original report at their discretion. 
Regardless of the submittal type, the final report should include all of the data collected during 
the pumping test program. Similar to the preliminary application, using the Final Report Form is 
strongly recommended for standard community well siting projects as the form provides clear 
instructions and prompts the applicant for all of the required information. All documents shall 
be submitted electronically to the Community Well Siting Manager through email. 
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4.1. Well Construction  

Submit a copy of the well completion report that was prepared by the New Hampshire-licensed 
water well contractor with the final report. 

4.2. Document Control of Sanitary Protective Area  

Provide legal documentation of SPA control, such as copies of recorded deeds, easements, 
condominium covenants, or similar documents. Copies of deed documents, easements, 
covenants, etc. that are not recorded with the county registry of deeds, even those that are 
signed and dated, are not acceptable proof of ownership or control of the SPA. 

4.3. Assess the Sustainable Yield of the Well 

Document and analyze the pumping test data. See the Final Report Form Section 3.0 for 
assistance in reporting and analyzing pumping test data. Assessment of the sustainable yield of 
the well should, at a minimum, include the following: 
 

 A semi-log plot of water levels versus time for the pumped well that depicts a straight 
line extrapolation of drawdown to 180 days (259,200 minutes). Appendix E provides 
more technical details regarding this requirement.  

 An evaluation of the amount of drawdown recorded relative to the production rate of 
the pumping test. 

 An evaluation of the extent of water level recovery of the pumped well. 

 A review of the effects of pumping the well on water levels and observations from all 
locations monitored during the pumping test 

4.4. Document Water Quality  

Use Section 4.0 of the Final Report Form to document water quality, or as a guide for 
submitting this material. If water derived from the well exhibits natural substances that exceed 
primary drinking water standards, a treatment system for the water may be necessary. Contact 
the Drinking Water and Groundwater Bureau at (603) 271-2513 or dwgbinfo@des.nh.gov for 
direction to the appropriate staff member who can address treatment options and provide 
treatment system approval.  
 
If water derived from a well has detected levels of non-naturally occurring contaminants, 
contact the community well siting manager with the results to discuss next steps. 

4.5. Wellhead Protection Program 

Use Section 5.0 of the Final Report Form to present the Wellhead Protection Program. If an 
active, known contamination source exists in the WHPA, the applicant must perform a 
complete review of all NHDES Waste Management Division files relating to the site. Using the 
information gleaned from those files, pumping test and water quality data, and geology of the 
well site, the applicant must propose a contamination control plan, if deemed necessary. The 
plan may propose, but not be limited to, frequent water quality sampling and analysis, 
placement of monitoring wells between the contamination source and the well, alternate well 

mailto:dwgbinfo@des.nh.gov
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sites, and/or treatment methods. The plan must demonstrate that groundwater contamination 
in the vicinity of the proposed production well can be managed and will not impact the water 
quality at the well. 

4.6. Water Conservation Plan Approval 

A water conservation plan (WCP) must be submitted to the NHDES water conservation program 
and approved before NHDES can issue final approval for the new community water supply well. 
It is advisable to submit the WCP as early as possible to avoid delay in other NHDES reviews. 
Contact NHDES’ water conservation program manager for assistance in drafting a WCP or 
review the WCP guidance document that can be found on the NHDES website.  

4.7. Obtain Final Report Approval 

Submit the final report to the Small Community Well Program Manager in an electronic 
format. NHDES will respond to a final report in writing within 30 days of its receipt. If 
necessary, NHDES will contact the applicant during the review process to request 
information not provided with the report or to discuss data presented in the report. 
Once final approval is issued by NHDES, it expires within four years of the approval date 
if the well is not connected to a water system. 

4.8. Approval to Connect the New Well(s) to the System 

After receipt of well siting approval, the water system must obtain written approval for the 
connection of approved source to the water system. Connection requirements for new wells 
are as follows: 

 At least 18 inches of well casing must remain above ground surface after backfill. 

 Construction of all public water supply wells must meet We 602, New Well Construction. 

 Each new well must be permanently equipped with a stilling tube for water level 
measurement. 

 Each new well must have a dedicated water meter and source sampling tap. 
 
For new wells at existing systems: Once well siting approval is given for a new well at an 
existing system, NHDES will assign a public water supply source identification number, but will 
not list the well as active until the system owner has received approval to connect the well to 
the system and notified NHDES that the well connection has been completed. Once notified 
that the well is active, NHDES will issue a revised chemical monitoring schedule for the system. 
 
For new wells at new systems: A public water supply identification number is assigned to the 
system and source when the water system is activated. The water system owner must contact 
NHDES when the well and water supply system become operational. NHDES staff may 
periodically contact the water system owner and request a status report on the construction of 
the water system. Once a public water system identification number is assigned, a chemical 
monitoring schedule will be forwarded to the water system.  
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Contact Chemical Monitoring at (603) 271-3907 for further information regarding chemical 
monitoring. Please be advised that it’s a violation of New Hampshire state law to connect an 
unapproved source to a community water system. 

 

5. REPLACEMENT WELLS, REGAINING LOST CAPACITY, AND OTHER WELL SITING ACTIVITIES 
 

5.1. Replacement Wells 
 

Replacement wells may be sited under Env-Dw 305.34 and Env-Dw 305.35 if certain criteria are 
met, including: 

 The replacement well must be constructed in the same aquifer as the well it replaces 
(i.e. a gravel well cannot replace a bedrock well). 

 The water system must document the need for a replacement well due to either lost 
capacity or water quality that no longer meets drinking water standards. If water 
quality issues mandate the construction of a replacement well, the water system must 
be able to document that treatment is not feasible, cost-effective, or possible.  

 The replacement well cannot be used to expand the water system (e.g. adding new 
service connections or demand) and will not be permitted for a volume greater than 
was originally approved, used or demonstrated for the well it replaces. 

 
The applicant shall request approval to replace a well by supplying the following information 
listed in Env-Dw 305.35, including: 
 

 A site plan and description of activities and structures in the SPA and surrounding 
property and any proposed efforts to improve existing conditions in the SPA.  

 A plan for completing a constant rate pumping test lasting at least 24 hours and 
collection of water quality samples from the replacement well. Water levels and 
discharge rates must be recorded every five minutes for the first hour of pumping and 
once an hour thereafter. Water quality analyses shall include all parameters required for 
a new well. 

 A plan for abandonment of the existing well by a New Hampshire-licensed New 
Hampshire water well contractor. Note that if the water system wishes to retain the 
well being replaced as a back-up or emergency source, a Water Conservation Plan must 
be approved and implemented in lieu of abandonment of the well. 

 
Once NHDES receives and approves the above information, the pumping test and water quality 
sampling may be performed. Note that a groundwater discharge permit must be obtained for 
the pumping test discharge water. Once the pumping test and water quality analysis is 
complete, the applicant shall submit the following items to NHDES: 
 

 A copy of the well completion report for the replacement well. 

 A copy of the pumping test log and water quality analysis results. 
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 A map depicting all activities in the sanitary protective area (SPA) and a discussion of 
how the SPA was improved to meet the requirements of Env-Dw 301.06, if applicable. 

 
Within 90 days of replacement well approval, the applicant must submit a copy of the well 
abandonment form for the well that was replaced, prepared by the New Hampshire-licensed 
water well contractor.  
 
The replacement well will be approved for the volume sustained during the pumping test or the 
yield of the abandoned well, whichever is less. 
 

5.2. Regaining Lost Well Capacity by Hydrofracture or Deepening  
 

A system owner may request approval to regain lost capacity of an existing production well if 
the project is necessary to meet the original source capacity requirements and will not be used 
to expand the existing system. Common methods of regaining lost capacity include 
hydrofracture and deepening. The applicant must submit to NHDES the information required by 
Env-Dw 305.33, in a letter or the preliminary report form, prior to deepening or hydrofracturing 
the well, including a plan for completing a constant rate pumping test lasting at least six hours 
and collection of water quality samples from the well. 
 
Once this preliminary application has been submitted to NHDES and approved, the applicant 
must perform the testing and submit all pumping test log and measurements, and water quality 
data to NHDES for final approval. 
 

5.3. Reactivation of an Inactive Well 
 

Wells that have been taken out of service and/or disconnected from the water system and have 
not been actively sampled as part of the water system’s chemical monitoring plan issued by 
NHDES must meet all the requirements for approval of new wells in order to be reactivated. 

5.4. Emergency Connection Approval 
 

In emergency conditions, NHDES is able to approve connection of a new water supply well to a 
water system under an expedited process that temporarily bypasses the need for testing. These 
approvals are issued for a limited period of time and if the system wishes to continue to use the 
well, standard well testing must be completed and well siting approval must be obtained. 
Generally, the temporary approvals expire after 60 days and the well must be either 
disconnected from the water system or approved.  
 
To obtain Emergency Well approval the water system must: 
 

 Notify the Drinking Water and Groundwater Bureau Engineering Section in writing, 
via email or at (603) 271-2513 that an emergency exists and describe the nature of 
the emergency.  
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 Site the well so that it meets all the SPA and setback requirements, or, if it cannot 
meet all criteria, it meets as many as feasible. 

 Provide NHDES with nitrate and bacteria water quality sampling analyses from the 
well that documents the well meets drinking water standards for these 
constituents. 

 Obtain emergency connection approval from DWGB design review/engineering 
staff.  

 
For additional Information, visit www.des.nh.gov or call (603) 271-8866. 

  

http://des.nh.gov/
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6.  TERMS AND ABBREVIATIONS 
 
Aquifer – An underground water-bearing geologic formation; fractured rock or sand and gravel. 

Community Water System – A public water system that serves 15 service connections or 25 residents, 
year-round. 

Constant Pumping Rate – A pumping rate that does not vary more than +/- 5%. 

Discharge – The process of pumping water from a well and moving the water to another location. 

Datalogger – An electronic device that automatically records water levels. 

DWGB – The NHDES Drinking Water and Groundwater Bureau. 

Env-Dw 305 – The Administrative Rules regulating the siting of wells pumping at a rate less than 40 gpm 
for small community water systems (small wells). 

Groundwater – Water stored in water-bearing underground geologic formations. 

Non-System Wells – Those not owned or utilized by the applicant’s water system. May be public or 
private. 

Microscopic Particulate Analysis (MPA) – Sampling that analyzes whether organisms common to 
surface water, but rare in groundwater, exist in the production well water. 

NHDES – The New Hampshire Department of Environmental Services 

Permitted Production Volume (PPV) – The maximum water volume permitted by NHDES that may be 
withdrawn from the well in any 24-hour period and determined by the pumping test. 

Preliminary Report – Report submitted to NHDES by the applicant or consultant that outlines how the 
pumping test will be operated. 

Private Wells – Those not owned by the system being tested or by another public water system. 

Recovery – The period just after a pump is shut down when the water level in the well returns to a pre-
pumping condition. 

Sanitary Protective Area (SPA) – The area defined by a circle centered on the well, where the radius is 
determined by the PPV of the well. This area must be maintained in a natural state in accordance with 
Env-Dw 305.10 and be owned or controlled by the water system. 

Source Capacity – The minimum daily volume of water the system needs to be able to produce 
from its source/s. 

SDWA – The federal Safe Drinking Water Act 

Stilling tube – A tube placed in a well through which water level measurements are taken. 

Surface Water – A body of standing or flowing water, such as a lake, pond, stream or a wetland 
that is inundated with water above the ground surface for at least 30 continuous days a year. 

Wetland – Any area that supports vegetation typically adapted for life in saturated soil 
conditions.  
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Appendix A – Water Quality Sampling Requirements for Withdrawal Tests 
 

This document summarizes the water quality analytical parameters for withdrawal tests for 
community water systems and bottled water sources required by the New Hampshire 
Department of Environmental Services (NHDES) during: 

 New well siting. 

 Reactivating an existing well that is inactive.  

 Replacing an existing active well. 

 Deepening or hydrofracturing an existing active well. 
 

Approval of a pumping test proposal, including water quality sampling parameters, is required 
from the NHDES Community Well Siting Program before conducting the pumping test. Please 
note that this list is different from the routine chemical monitoring requirements for public 
water systems.  
 
The parameters have been divided into two tables: 

1. The analytical parameters in Table l are mandatory for the sample collected at the end 
of the pumping test for all wells referenced above.  

2. The analytical parameters in Table II shall only be required to be sampled on a case-by-
case basis if NHDES determines it is appropriate due to a potential or known 
contamination source in the vicinity of the well.   

 
Please note that the required parameter list is frequently modified and the applicant is 
responsible for ensuring that the samples are analyzed for the correct and most up-to-date 
list of constituents. The laboratory chosen must have accreditation to perform the required 
analysis or can subcontract the analysis to a laboratory that is accredited and performs analysis 
via the appropriate analytical methods.  
 
Please contact the NHDES Community Well Siting Program at (603) 271-8866 with questions. 
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Table I: Mandatory parameters for samples collected at the end of the pumping test 
 

Group Parameter Limit (mg/L*) Limit Type 

Bio E. coli Presence MCL 

Bio Total Coliform Presence MCL 

IOC Aluminum 0.05 – 0.2 SMCL 

IOC Antimony 0.006 MCL 

IOC Arsenic 0.0050 NH MCL 

IOC Barium 2 MCL 

IOC Beryllium 0.004 MCL 

IOC Cadmium 0.005 MCL 

IOC Chloride 250 SMCL 

IOC Chromium 0.1 MCL 

IOC Color 15 color units MCL 

IOC Copper 1 SMCL 

IOC Corrosivity Non-corrosive MCL 

IOC Cyanide (as free C) 0.2 MCL 

IOC Fluoride 4 MCL 

IOC Foaming Agents 0.5 SMCL 

IOC Iron 0.3 SMCL 

IOC Lead 0.015 action level 

IOC Manganese 0.05 SMCL 

IOC Mercury 0.002 MCL 

IOC Nickel 0.1 AGQS 

IOC Nitrate (as N) 10 MCL 

IOC Nitrite (as N) 1 MCL 

IOC Odor 
3 threshold 

odor number 
SMCL 

IOC pH 6.5-8.5 SMCL 

IOC Selenium 0.05 MCL 

IOC Silver 0.1 SMCL 

IOC Sodium 100-250 SMCL 

IOC Sulfate 250 SMCL 

IOC Sulfide 0.05 MCL 

IOC Thallium 0.002 MCL 

IOC 
Total Dissolved Solids 
(TDS) 

500 SMCL 

IOC Zinc 5 SMCL 

Rad Analytical Gross Alpha n.e.  
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Group Parameter Limit (mg/L*) Limit Type 

Rad Compliance Gross Alpha 15 pCi/L MCL 

Rad Radium-226 n.e.  

Rad Radium-228 n.e.  

Rad 
Radium 226 & 228 
(Combined) 

5 piC/l MCL 

Rad Uranium (Mass) 0.03 MCL 

Rad Radon n.e.  

SOC Alachlor (Lasso) 0.002 MCL 

SOC Aldicarb (Temik) 0.003 MCL 

SOC 
Aldicarb sulfone 
(aldoxycarb) 

0.002 MCL 

SOC Aldicarb sulfoxide 0.004 MCL 

SOC 
Atrazine (Atranex, 
Crisazine) 

0.003 MCL 

SOC Carbofuran 0.04 MCL 

SOC Chlordane 0.002 MCL 

SOC 
Dibromochloropropane 
(DBCP) 

0.0002 MCL 

SOC Di(2-ethylhexyl)adipate 0.4 MCL 

SOC 
Di(2-
ethylhexyl)phthalate 

0.006 MCL 

SOC Dinoseb 0.007 MCL 

SOC Diquat 0.02 MCL 

SOC Endrin 0.002 MCL 

SOC 
Ethylene dibromide 
(EDB) 

0.00005 MCL 

SOC Glyphosate 0.7 MCL 

SOC Heptachlor 0.0004 MCL 

SOC Heptachlor epoxide 0.0002 MCL 

SOC Hexachlorobenzene 0.001 MCL 

SOC 
Hexachlorocyclopentadi
ene 

0.05 MCL 

SOC Lindane 0.0002 MCL 

SOC 
Methoxychlor (DMDT, 
Martate) 

0.04 MCL 

SOC Oxamyl (Vydate) 0.2 MCL 

SOC PAH (Benzo(a)pyrene) 0.0002 MCL 

SOC Pentachlorophenol 0.001 MCL 

SOC Picloram 0.5 MCL 
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Group Parameter Limit (mg/L*) Limit Type 

SOC Simazine 0.004 MCL 

SOC Toxaphene 0.003 MCL 

SOC 2,4,5 TP (Silvex) 0.05 MCL 

SOC 2,4-D 0.07 MCL 

VOC Benzene 0.005 MCL 

VOC Carbon tetrachloride 0.005 MCL 

VOC 1,2-Dichlorobenzene 0.6 MCL 

VOC 1,4-Dichlorobenzene 0.075 MCL 

VOC 1,2-Dichloroethane 0.005 MCL 

VOC 1,1-Dichloroethylene 0.007 MCL 

VOC cis-1,2-Dichloroethylene 0.07 MCL 

VOC 
trans-1,2-
Dichloroethylene 

0.1 MCL 

VOC 
Dichloromethane 
(methylene chloride) 

0.005 MCL 

VOC 1,2-Dichloropropane 0.005 MCL 

VOC Ethylbenzene 0.7 MCL 

VOC 
Methyl tertiary-butyl 
ether (MtBE) 

0.013  NH MCL 

VOC 
Monochlorobenzene 
(Chlorobenzene) 

0.1 MCL 

VOC Styrene 0.1 MCL 

VOC Tetrachloroethylene 0.005 MCL 

VOC Toluene 1 MCL 

VOC 1,1,1-Trichloroethane 0.2 MCL 

VOC 1,2,4-Trichlorobenzene 0.07 MCL 

VOC 1,1,2-Trichloroethane 0.005 MCL 

VOC Trichloroethylene 0.005 MCL 

VOC Vinyl chloride 0.002 MCL 

VOC Xylenes (total) 10 MCL 

VOCA 
Di-isopropyl ether 
(DIPE) 

0.12 
AGQS 

VOCA 
Ethyl tertiary butyl 
ether (ETBE) 

0.04 
AGQS 

VOCA 
Tertiary amyl methyl 
ether (TAME) 

0.14 
AGQS 

VOCA 
Tertiary butyl alcohol 
(TBA) 

0.04 
AGQS 

VOCA 1,4-Dioxane 0.00032 AGQS 
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Group Parameter Limit (mg/L*) Limit Type 

SOC 

Per and Polyfluoroalkyl 
Substances (PFAS) – 
Minimum of 9 analytes: 
PFOS, PFOA, PFNA, 
PFHxS, PFBA, PFPeA, 
PFHxA, PFHpA, and 
PFBS. 

PFOA – 12 ng/L 
PFOS – 15 ng/L 
PFHxS – 18 ng/L 
PFNA – 11 ng/L 

NH MCL 

 
Notes: 
  *unless otherwise noted 
  MCL- The Maximum Contaminant Level allowed in drinking water 
  AGQS – ambient groundwater quality standard  
  Bio - biological  
  Rad - radiological parameter 
  IOC - inorganic compound 
  SOC - synthetic organic compound 
  VOC - volatile organic compound  
  VOCA - volatile organic compound with AGQS value 
  n.e. - not established-reporting is required 
  mg/L – milligrams per liter 
  ng/L – nanograms per lite (parts per trillion) 
  pCi/L – picocuries per liter 
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Table II: Site-Specific Parameters as Required by NHDES 
 
 

Group Parameter 
Limit 
(mg/L*) 

Limit Type 

IOC Asbestos (only for existing 
wells with 
concrete/asbestos piping) 

7 fibers (>10 
um) per liter 

MCL 

Rad Beta Particles 4 mrem/yr MCL 

SOC Dalapon 0.2 MCL 

SOC Endothall 0.1 MCL 

SOC 
Polychlorinated biphenyls 
(PCBs)  500 ng/L 

MCL 

SOC 2,3,7,8 TCDD (Dioxin)  30 ng/L MCL 

Bio 
Microscopic Particulate 
Analysis (MPA) 

n/a   

Bio 
Anaerobic/Aerobic Spore 
Forming Bacteria 

n/a  

n/a 

Any other constituent 
directly related to a 
known or suspected 
contaminant release near 
the well 

Constituent 
dependent 

  

 
Notes: 
  *unless otherwise noted 
  MCL- The Maximum Contaminant Level allowed in drinking water 
  Bio - biological  
  Rad - radiological parameter 
  IOC - inorganic compound 
  SOC - synthetic organic compound 
  mg/L – milligrams per liter 
  ng/L – nanograms per lite (parts per trillion) 
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Appendix B – Microscopic Particulate Analysis (MPA) Sampling Guidance 
 
If the well is being approved as a new well, or an existing well is being reactivated and a 
standard pumping test is required, the microscopic particulate analysis (MPA) sampling can be 
run either at the end of the test or during it, provided tasks a - k below are performed. These 
wells are typically not plumbed to a pumphouse. 
 
If the well is an existing well and MPA sampling is required because the well is suspected of 
producing groundwater under direct influence of surface water (GWUDI), or if the well is 
already plumbed to a pumphouse, tasks l - t below should be performed. 
 
The discharge flow rate for sampling is very low, only 1-2 gpm, so the sampling valve must be 
equipped with a meter to determine flow rate. Also the MPA sampler(s) must be able to 
measure the temperature, pH, and specific conductance of the discharged water, either 
through the diverter for the MPA analysis or from the discharge water that is to be pumped to 
waste. 
 
New Well or Reactivated Well with Pumping Test: 
 

1. NHDES generally follows USEPA’s Consensus Method for Determining 
Groundwaters Under the Direct Influence of Surface Water Using Microscopic 
Particulate Analysis (MPA). The method constitutes diverting 500-1,000 gallons 
of source water through a synthetic filter over an approximate 8 to 24-hour 
period at a flow rate of between 1-2 gpm.  

 
2. Equip the pump discharge piping with a diverter valve that is to be used with the 

filter assembly before the start of pumping. See Figure 1 for an example of the 
type of set-up needed, per the guideline in item a. above. Please note that the 
valve/faucet control can be either on the inlet or outlet line. It is more commonly 
located on the inlet line. 

 
3. If the filter canister is clear plastic, it should be protected from sunlight. Wrap 

the canister with any material that will exclude light. Sunlight causes some 
surface water organisms to multiply, resulting in a false high count. If testing is 
performed in cold weather, the canister must be protected from freezing. 

 
4. Begin pumping the production well at the constant rate required for new well 

approval and start monitoring pH, conductivity and temperature in both the 
discharge water and the nearby surface water feature(s). Preferably, monitoring 
for these parameters should begin as soon as feasible during the pumping test, 
however; an acceptable minimum monitoring period prior to MPA sample 
collection is 8 to 10 hours.  
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5. The stabilization criteria for discharge water screening parameters is considered 
the following:  

 

 pH: +/- 0.2 standard units.  

 Specific Conductance: +/-3 %. 

 Temperature: +/- 2 degrees Celsius (about 3° F to 4° F).  

 Minimum stabilization time for the parameters i. – iii. above that need to 
be demonstrated prior to sample collection: 8 to 10 hours.  

 
6. After 8 to 10 hours of demonstrated stability for pH, specific conductance, and 

temperature, the MPA sampling should commence. If the parameters in e. above 
vary widely or do not converge then screening shall continue until screening 
parameters meet the stabilization criteria and then MPA sampling should 
commence. If convergence has not occurred prior to the end of the standard 
pumping test, contact NHDES for further guidance. 

 
7. Divert water through the MPA filter apparatus only after field parameters have 

stabilized (see above). 
 

8. Prior to starting the MPA sampling, run pump discharge water through the 
empty canister for several minutes to rinse it. After rinsing, turn off water to the 
canister, pour out the rinse water and insert the filter. Use latex gloves when 
handling the filter. Reassemble the canister.  

 
9. Continue to monitor pH, specific conductance and temperature throughout 

sampling. 
 

10. When sampling is complete, carefully remove the filter from the canister, again 
using latex gloves, and package according to the directions received with the 
unit, as provided by your analytical laboratory.  

 
11. Please note that the stabilization criteria listed above are general guidelines and 

are not “fixed”; NHDES recognizes that site-specific issues and professional 
judgment play a role in determination of stabilization, and encourage the 
sampler to contact this office and discuss the issue should it arise.  

 
Existing or New Well Plumbed to a Pumphouse: 
 

1. NHDES generally follows USEPA’s Consensus Method for Determining 
Groundwaters Under the Direct Influence of Surface Water Using Microscopic 
Particulate Analysis (MPA). The method constitutes diverting 500-1,000 gallons 
of source water through a synthetic filter over an approximate 8 to 24-hour 
period at a flow rate of between 1-2 gpm.  
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2. Equip the pump discharge piping with a diverter valve that is to be used with the 
filter assembly. With an existing source that is on-line and hooked to the system, 
this location will most likely be the source tap on the incoming supply line from 
the well. Please note that attention should be given to the need for backflow 
prevention between the inlet line of the sampling apparatus (shown in Figure 1) 
and both the source and distribution system. 

 
3. If the filter canister is clear plastic, it should be protected from sunlight. Wrap 

the canister with any material that will exclude light. Sunlight causes some 
surface water organisms to multiply, resulting in a false high count. If testing is 
performed in cold weather, the canister must be protected from freezing.  

 
4. Set the production well for “hand” or “manual” operation and begin pumping at 

a constant rate. The pumped water can be directed into the storage tank or 
discharged to waste. Start monitoring pH, conductivity and temperature 
immediately in both the discharge water and a nearby surface water location. 
These parameters should be monitored for at least 2 hours before starting the 
MPA. 

 
5. If the pumped water will be directed into the storage tank, excess water should 

be diverted from the tank to avoid overflow. In some cases, temporarily shutting 
down other system wells so that they do not contribute water to the tank can 
help reduce overflow. If it is not possible to divert enough water from the 
storage tank to avoid overflow, care should be taken that overflow of the tank 
does not cause soil erosion outside the pumphouse, or flooding inside the 
pumphouse itself.  

 
6. After the 2-hour pumping period divert water through the MPA filter and begin 

the sampling process. Prior to starting the MPA sampling, run pump discharge 
water through the empty canister for several minutes to rinse it. After rinsing, 
turn off water to the canister, dump out the rinse water and insert the filter. Use 
latex gloves when handling the filter. Reassemble the canister.  

 
7. If the well is equipped with a high capacity pump, it may be difficult to maintain 

a 1-2 gpm flow through the filter assembly. In these cases, a splitter should be 
attached to the discharge tap used to divert water through the filter. A garden 
hose can be attached to one arm of the splitter and the filter assembly attached 
to the other. 

 
8. Continue to monitor pH, specific conductance and temperature throughout 

sampling for the entire duration it takes to collect a sample (8-24 hours). 
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9. When sampling is complete, carefully remove the filter from the canister, again 
using latex gloves, and package according to the directions provided by your 
analytical laboratory with the unit.  

 
Laboratory Considerations and MPA Sampling Materials: 

 
When your project needs to collect an MPA sample, you should plan to contact your lab well in 
advance of the pumping test. Since most labs do not perform MPA in-house, they will need 
extra time to arrange the analysis with a separate lab and order your sample containers and 
filter. If your regular lab does not subcontract MPA, contact NHDES for assistance in locating a 
laboratory that performs MPA. 
 
 

Figure 1 
 

  
 
Figure from "Consensus Method for Determining Groundwaters Under the Direct Influence of 
Surface Water Using Microscopic Particulate Analysis." USEPA, October 1992.  
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Appendix C – Example Pumping Test Log 
 

Water System Name:__________________________________ EPA ID#:___________________ 

Description of Well Location:______________________________________________________ 

Well Depth:_____________ Depth of Pump Intake/Screen: _____________________________ 

Reference Point Used to Measure Depths:___________ Casing Stick-Up:__________________ 

Test Performer Name:___________________________________________________________ 

Date Test Started:_____________________ Static (No Pumping) Water Level:______________ 
 
 

 
Day/Time 

 
Elapsed 
Time 

 
Depth to 
Water  

 
Pumping 
Rate 

 
Comments/Weather/Meter 
Reading 
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Appendix D – Sanitary Practices for Monitoring Water Levels in Private Water Supply Wells 
 
Pumping tests for community water supply production wells sometimes include monitoring water levels 
in nearby domestic water supply wells to assess if they are influenced by the withdrawal. This guidance 
is for a pump test operator, typically an environmental consultant, water company, or water system 
operator, to assist them in properly installing monitoring equipment, like a transducer or electric 
water level probe, temporarily within a private water supply well. This guidance does not apply to 
monitoring private drinking water supply wells that are monitored with a device that does not make 
direct contact with the groundwater (e.g. sonic water level meter), or dedicated small diameter 
monitoring wells or piezometers. It also does not apply to the permanent installation or modification of 
well equipment or materials, as these activities would have to be conducted in accordance with Water 
Well Board Rules, We 100-1000.  

 
Procedure for Installing Monitoring Equipment and Sampling for Bacteria in a Private Water 
Supply Well 
 
If care is not taken, bacteria may be introduced into a water supply well when installing monitoring 
equipment, resulting in unsafe conditions for the homeowner and additional time and effort for the 
operator. NHDES recommends completing the following to ensure the drinking water is not adversely 
affected by monitoring:  
 
1. Before monitoring any water supply well, permission shall be obtained from the well owner. NHDES 

maintains a well monitoring request form letter template for your use. This form letter includes a 
request for any known information about the well construction. It is important to maintain good 
communication with the well owner regarding the monitoring schedule and activities throughout 
the withdrawal testing program.  

 
2. Before opening the well cap, collect a water sample for bacteria analysis from a faucet that receives 

water from the drinking water well (e.g. kitchen or bathroom sink, or outdoor spigot). It is 
recommended to remove any aerators from the fixture and use a spray bottle or paper towel with 
chlorine solution to sanitize the faucet itself. After it’s been sanitized, flush water through the faucet 
for several minutes before collecting the sample.  
 

3. The sample should be collected, preserved, and transported per laboratory instructions. All samples 
must be analyzed by a NH ELAP-accredited laboratory. NHDES recommends testing for total 
coliform bacteria and E. coli bacteria using the most probably number (MPN) method that counts 
the number of bacterial colonies as opposed to a presence-absence method. The purpose of this 
sample is to establish if there are any pre-existing bacteria issues in the well before monitoring has 
taken place.  
 

4. Open the well cap and inspect the inside and the outside of the well for any significant construction 
or sanitary concerns (e.g. cap or conduit not sealed properly, issues with pump wires, animal activity 
inside of well cap). Note any issues and report them to NHDES so they can be discussed with the 
well owner.  
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5. Before installing a monitoring device in a well, clean and sanitize everything that goes inside the well 
(e.g. probes, cables, etc.) with a chlorine solution. The sanitized monitoring equipment should be 
placed in the well without being cross-contaminated by the ground or other objects. Using a 5-
gallon bucket filled with a disinfection solution at the wellhead itself may greatly assist with keeping 
equipment disinfected until installation.  
 

6. Once the monitoring equipment is installed, the well cap should be put back on. If the monitoring 
equipment must come out of the well, preventing the cap from being fully secured, cover the well 
with a plastic bag or other item to seal and protect any openings from the entrance of foreign 
objects during the monitoring period. 
 

7. Once the monitoring is complete, carefully remove the equipment and reseal the well. Take 
precautions against introducing anything into the well while doing this. 

 
8. Once the well is sealed, collect a second bacteria sample at the same location as was completed 

previously using the same procedure. Be sure to purge a substantial volume of water from the well 
prior to collecting the sample. The purpose of this sample is to ensure water quality was not 
degraded as a result of the installation of the monitoring equipment. 

 
The results from pre-monitoring and post-monitoring bacteria samples should be immediately reported 
to NHDES once they are received from the laboratory. NHDES can contact any homeowner with the 
sample results if bacteria are detected.  
 
If total coliform or E. coli are detected in the initial sample, the operator is not responsible for 
disinfecting the well, as this is a pre-existing issue. Any observations of the well and water system can be 
helpful to determine the cause of the bacteria. NHDES will contact the homeowner and discuss the 
results. If they choose to disinfect the well at this time, the monitoring equipment must be removed 
beforehand.  

 
If total coliform or E. coli are detected in the well after the final sample was collected but not in the 
initial sample, it is possible that bacteria were introduced into the well by the monitoring equipment. 
The MPN method is useful in this situation to as concentration of the bacteria can help decide to either 
disinfect the well or wait and resample the well for bacteria. After obtaining the authorization from the 
well owner, the applicant is responsible for disinfecting the well. Procedures for well disinfection are 
outlined in NHDES fact sheet DWGB-4-11.  
 
The sanitary practices outlined above should be considered as guidance only. The operator should 
determine the most effective way to protect drinking water supply wells, as well as its own liability. For 
example, the operator or well owner may want to consider testing for additional parameters or 
collecting samples more frequently. Furthermore, the operator must obtain permission from any well 
owner prior to disclosing the results of their water quality analysis to any other party. 
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Appendix E – Guide for Creating a 180-Day Time/Drawdown Chart 
 
A required component of the final report is an analysis of the drawdown of water levels 
observed during the pumping test. Water levels are required to be extrapolated out from the 
end of the pumping test to 180 days using a semi-logarithmic scale. This type of graph 
estimates the water level in the well after 180 days of pumping. It assumes the drawdown 
trend at the end of the pumping test does not change and that pumping continues at a 
constant rate for 180 days with no recharge.  
 
To create this chart, begin by recording the pumping test water level measurements and the 
elapsed times at which the measurements were taken. These data points will be graphed on a 
semi-logarithmic plot, with the x-axis (time) in logarithmic scale and the y-axis (water level) in 
normal scale. Each increment on a logarithmic axis is 10 times the previous one. For example, a 
log axis with a maximum of 1,000 would have the increments 1, 10, 100 and 1,000. The lines on 
the graph between 1 and 10 represent 2, 3, 4, …, and the ones between 10 and 100 are 20, 30, 
40, … (see the semi-log graph below). 
 
When creating the plot, time in minutes should be graphed on the logarithmic scale axis (x-axis) 
and drawdown in feet on the normal scale axis (y-axis). Mark the points on the graph by 
matching the drawdown measurement on the y-axis to the elapsed time on the x-axis. For 
example, the graph below shows one measurement of 11.51 feet taken at 10 minutes into the 
test. Note, that the y-axis has been reversed, so that zero is at the top of the chart instead of 
the bottom, which is a more intuitive way to view water level charts. 

 

 
 

10, 11.51

0

2

4

6

8

10

12

14

1 10 100 1000

D
ra

w
d

o
w

n
 (

ft
) 

[y
 a

x
is

]

Time (min) [x axis]

Semi-log Graph



 

38 
 

  

The rest of the measurements are then plotted the same way. Sample Plot 1 shows the data 
points listed in the table below. For simplicity, only four drawdown measurements are plotted. 
Typically, all of the measurements taken during the pumping test are used in this analysis. 
 

Elapsed Time (min) Drawdown (ft) 

10 11.51 

60 21.24 

120 23.46 

360 25.03 

 

 
 
Now extend the time axis out to 180 days, or 259,200 minutes and the drawdown axis to 20 or 
30 feet more than the largest drawdown measurement, as shown in Sample Plot 2. 
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Draw a best-fit line from the last 12 to 36 hours of the test and mark a straight line through 
them. Extend the straight line out to the 180-day point, or 259,200 minutes, as shown in 
Sample Plot 3.  
 
 
 

 
 

Read the drawdown at 180 days from the chart. In this instance that water level is 
approximately 35 feet. If this water level is below the pump or the upper water bearing zone in 
the well, the pumping rate that was tested may not be sustainable in the long run and the 
permitted production volume may need to be lower than the pumping test rate. 
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