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Dear Mr. Miner, 
 
 Please find enclosed a copy of Emery & Garrett Groundwater Investigations (EGGI), 
report entitled, “Final Report, Preliminary Evaluation of the Feasibility to Artificially Recharge 
the Aquifer at the MVD-4 and MVD-5 Well Field, located in Merrimack, New Hampshire.  
 
 Based upon the results of this investigation, we believe that the use of Artificial Recharge 
is a very favorable means to enhance groundwater production, lessen treatment costs, and 
improve water quality at the Well Field.  
 
 I hope you find the information contained herein responsive to your needs.  If you have 
any questions, please do not hesitate to contact either one of us. 
   
  Sincerely, 
 
   
 
  Daniel J. Tinkham, P.G. James M. Emery, P.G.  
  Senior Consultant  Principal    
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I. INTRODUCTION 
 
 Production Wells MVD-4 and MVD-5 are high-yielding sand and gravel wells owned 
and operated by the Merrimack Village District (MVD) and comprise the MVD-4/5 Well Field.  
They are located in the northeastern section of Merrimack, New Hampshire, adjacent to the 
Merrimack River, north of the Souhegan River, and east of Route 3 (Figure 1).  Emery & Garrett 
Groundwater Investigations (EGGI), a Division of GZA, has evaluated the feasibility of utilizing 
local surface water sources to artificially recharge the Aquifer tapped by this well field, thereby 
increasing its overall withdrawal capacity.   
 

As part of an investigation conducted in 2003, EGGI performed a long-term pumping test 
on both wells at a combined pumping rate of 876 gallons per minute (gpm) (1.26 million gallons 
per day (gpd)) (EGGI 2003).  Results of the pumping test were used to define the Wellhead 
Protection Area (WHPA) and showed that natural recharge to this Aquifer cannot sustain long 
term pumping rates greater than 420 gpm (600,000 gpd) (Figure 2).  Therefore, the MVD-4/5 
Well Field would benefit from the addition of Artificial Recharge (AR), derived from a surface 
water source, to supplement natural groundwater recharge.  The overall sustainable yield of the 
Aquifer could potentially be increased by applying Artificial Recharge to make up some (or all) 
of the difference between what the wells can pump (1.26 million gpd) and what the Aquifer can 
yield from natural recharge (600,000 gpd).1   
 

In March 2016, elevated levels of per- and polyfluoroalkyl substances (PFAS) were 
discovered in the groundwater produced by Wells MVD-4 and MVD-5.  Both wells were 
subsequently taken off-line, removing a significant portion of MVD’s total supply capacity.2  
Currently, design work is underway to construct a carbon treatment system to remove PFAS 
from the water produced from this well field.  Additional recharge added to the Aquifer would 
serve to dilute existing concentrations of PFAS and likely decrease the unit cost for treatment of 
the water.  Due to the urgency of providing treatment to Wells MVD-4 and MVD-5, this 

                                                           
1 Recharge that is available form annual precipitation.  
2 Estimated at approximately 16% of total available yield capacity.  

http://www.eggi.com/
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artificial recharge investigation was conducted coincident with the preliminary design of the 
treatment plant. 
 
 This report contains the documentation and final results of our investigation and 
concludes that Artificial Recharge can be an important means of supplementing MVD’s 
available groundwater supply capacity.   
 
II. EVALUATION OF THE AQUIFER AT THE MVD-4/5 WELL FIELD 
 

A.  Design of Temporary Recharge Basins 
 
 1. Hydrogeologic Review and Siting of Potential Recharge Basins 

 
EGGI reviewed published data and those collected during previous investigations to 

select areas that are likely to be hydrogeologically favorable for the infiltration of surface water 
into the subsurface via artificial recharge.  Existing wells, distribution lines, and proposed 
locations for water treatment facilities restrict the available area within the site footprint.  EGGI 
coordinated with the MVD and its engineers, Underwood Engineers of Concord, New 
Hampshire, to determine the areas on the property that are available for the installation and 
maintenance of artificial recharge basins.  

 
Once the available space was considered and the hydrogeologic conceptual model 

updated with available data, ten test pit locations were identified in two primary areas: 1) in the 
abandoned sand & gravel pit south of MVD-5 (Test Pits TP-1, TP-1A, TP-1B, and TP-1C); and 
2) on the terrace west of Production Well MVD-5 (Test Pits TP-2, TP-3, TP-3A, TP-3B, TP-4, 
and TP-5 (Figure 3).  A backhoe was used to install the test pits, generally reaching a total depth 
of approximately six feet below grade. A Professional Geologist was on site to log each Test Pit 
and collect representative samples from selected intervals (Table I).   

 
Test Pit TP-1 and subsequent adjacent pits (TP-1A through TP-1C) all encountered 

shallow groundwater or wet soils at depths ranging from approximately four feet to seven feet 
below grade.  Of course, under normal pumping conditions, the groundwater table in this area 
would be depressed from its natural non-pumping condition.  Test Pits TP-1 and TP-1C 
penetrated clean, well-sorted sandy material below a silty top layer.  TP-1A and 1B encountered 
very poorly-sorted material with silt layers that are not favorable for AR.   

The near-surface stratigraphy was similar in each of the test pits installed on the terrace 
above Wells MVD-4 & MVD-5.  Generally, the logs indicate a fine to medium sand extending 
from the base of an organic soil layer to approximately 2.5 feet.  Below 2.5 feet, the test pits 
encountered a medium to very coarse sand with some gravel (pebbles to cobbles).   

The favorability of sediments for the installation of a recharge basin(s) was assessed by 
EGGI, particularly noting the grain-size distribution and degree of sorting of the intercepted 
material.  This geologic assessment was further complemented with the in-situ testing of the 
near-surface sediment by conducting percolation tests (Perc tests) in the test pits. 
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2. Percolation Tests in Near-Surface Sediments 
 
Percolation tests were conducted in TP-1, TP-2, TP-3, TP-4, and TP-5 (Figure 3 and 

Appendix A).  Most of the Perc testing was completed at a depth of four feet below grade to 
avoid the need for shoring of the test pit walls to ensure the safety of the on-site geologist.  Upon 
completion of the Perc testing, test pits were then deepened for continued sediment logging. 

The Perc tests were conducted by pushing a bottomless 5-gallon bucket into the sand at 
the bottom of each pit to the one-gallon mark.  Next, the buckets were filled with water and the 
cumulative time for each of three successive gallons of water to infiltrate into the subsurface was 
recorded (Table I).  These data provide the basis for estimating infiltration rates below a future 
artificial recharge basin.   

The ability of the subsurface material to accept water was estimated by calculating the 
Perc rate (infiltration rate) of the third gallon that infiltrated into the subsurface.  During the 
infiltration of the first two gallons of water, the unsaturated soil beneath the Perc test is 
“wetting”, therefore the rate of infiltration during the third gallon is considered more 
representative of conditions beneath an infiltration basin.  Test Pit TP-1, where water infiltrated 
at a rate of 4.9 gpm per square foot, provided the fastest Perc rate of the five tests.  The slowest 
Perc rate was 1.1 gpm per square foot, measured in Test Pit TP-3.  These Perc rates are 
considered by EGGI to be very favorable.  

3. Evaluation of Deeper Sediment Percolation Rates 
 
Once the Perc testing was complete, three test boring locations, MER45-AR1, MER45-

AR2, and MER45-AR3, were identified in the areas of the test pits to evaluate the deeper 
subsurface materials (Figure 3 and Appendix B).  Test Borings MER45-AR1 and MER45-AR2 
are located on the terrace west of MVD-5 and MER45-AR3 is within the former sand & gravel 
pit located south of MVD-5. 

 
The three test borings were installed to depths of 73, 62, and 40 feet, respectively.  Test 

Boring MER45-AR1 was the only one to intercept competent bedrock, but all three wells 
intercepted coarse-grained aquifer deposits both above and below the water table (Appendix A).  
During the installation of the test borings, a modified version of a percolation test was applied to 
test the relative permeability of the unsaturated material between the bottom of the recently-
installed test pits and the saturated aquifer deposits.  Artificial Recharge can only be feasible if 
the unsaturated zone allows the migration of artificially recharged water vertically downward so 
that it can recharge the underlying aquifer. 

 
The modified percolation tests were conducted in Test Borings MER45-AR1 and 

MER45-AR2, at depths of 10 feet and 20 feet below grade in each boring.  The testing consisted 
of advancing the four-inch-diameter steel casing, per the normal drilling process, and cleaning 
out the steel casing to the prescribed depth.  A 1.25-inch-diameter drive point well was then 
attached to the well drilling rods and pushed or pounded into the gravel formation below the 
drilling depth.  This allowed the drive point screen to be exposed to relatively undisturbed 
Aquifer formation material.  An automated water level recorder was then installed in the well 
screen and water was added to the drill rods, thus creating a “falling head” permeability test (or 
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slug test).  The rate at which the water in the drill rods was forced into the Aquifer formation 
material is a function of the permeability of that formation.  The results of the permeability 
testing are expressed as hydraulic conductivity with the units of feet/day: 

 
Test Boring Interval 

(feet below ground surface) 
Hydraulic Conductivity 

(feet/day) 
MER45-AR1 10 to 12 21.5 
MER45-AR1 20 to 22 6.5 
MER45-AR2 10 to 12 11.0 
MER45-AR2 20 to 22 1.5 

 
The values of hydraulic conductivity calculated during all four testing intervals fall into a range 
typical of clean fine to medium sands (Appendix B).  It is likely that these conductivity results 
are biased towards lower readings than what are the actual conductivity of the Aquifer formation 
materials due to remnant silt that was present in the wash water inside each boring.  This is 
inherent with any in-situ testing conducted during drilling.  However, the results of the borehole 
permeability testing do suggest that the unsaturated formation is composed of very favorable 
material for the infiltration and migration of artificially-recharged water. 

 
Permanent 3-inch-diameter, PVC monitoring wells were installed in each of the three 

borings.  Subsequent to the installation of the three monitoring wells, each well was developed 
using a combination of surge blocks and pumping to evacuate finer-grained material from the 
well and surrounding formation.  Short-term pumping tests conducted on all three wells 
(MER45-AR1, MER45-AR2, and MER45-AR3) results in specific capacity values of 135, 45, 
and 82 gallons per minute per foot of pumping-induced drawdown (gpm/ft), respectively.  All of 
these values are very high for three-inch-diameter wells and are indicative of the highly 
transmissive aquifer deposits.  Therefore, the deep subsurface in all three areas tested are 
considered very favorable for the infiltration and migration of groundwater beneath artificial 
recharge basins. 
 

4. Recommended Infiltration Basin Design 
 
The average Perc rate calculated during the permeability testing conducted in the shallow 

test pits was 2.9 gallons per minute per square foot, ranging from 1.1 to 4.9 gpm/ft2.  MVD 
would benefit greatly by having the ability to artificially recharge up to 700 gpm (just over one 
million gallons per day) into the MVD-4/5 Well Field.  Assuming the lowest Perc rate of 1.1 
gpm/ft2, it would take an infiltration basin with a bottom area of 636 ft2 (roughly a square basin 
of about 25 feet on each side) to allow that degree of infiltration.  However, given seasonal 
variations in water temperature (which effects viscosity of the water), siltation of the basins, and 
some degree of biofouling, a safety margin of at least five should be built into the basin design.  
Therefore, a more realistic basin size to accomplish the infiltration of 700 gpm would be 3,200 
ft2 (a square of 56 feet on each side). 
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Provided the site layout constraints at the MVD-4/5 Well Field, EGGI recommends that 
two rectangular basins be designed on the terrace west of MVD-5 (Figure 4).  Each of those 
basins could be constructed in the area just west of test Wells MER45-AR1 and MER45-AR2 
and be approximately 35 feet wide and 100 feet long (3,500 ft2).  That would allow either basin 
to be capable of infiltrating the desired volume of AR water.  In addition, Wells MER45-AR1 
and MER45-AR2 can be used as monitoring wells between the infiltration basins and MVD-5. 

 
We would also strongly recommend that a third basin be installed in the former sand & 

gravel pit south of MVD-5 (Figure 4).  This will provide redundancy for the other two and allow 
more flexibility for the use of AR and allows routine maintenance of the basins.  The third basin 
should have roughly the same total area (3,500 square feet), but the configuration can be 
modified to better fit the layout of the site. 
 

B. Geochemical Investigation of Aquifer 
 
The geochemistry of the Aquifer tapped by Production Wells MVD-4 and MVD-5 was 

investigated through three primary sampling programs: 1) Long-term water quality testing 
performed by MVD, 2) A leaching test performed on solid samples collected from unsaturated 
Aquifer formation materials, and 3) Groundwater samples collected from each of the three new 
monitoring wells: MER45-AR1, MER45-AR2, and MER45-AR3. 
 

1. Long-Term Records for Production Wells MVD-4 and MVD-5 
 

The MVD has been collecting groundwater samples from Production Well MVD-4 and 
MVD-5 almost every quarter since 1992, providing a long-term record of transient changes to 
groundwater within the contributing area of the Well Field (these data are being prepared for 
submission to MVD in a different report).  In general, the chemistry records reflect long-term 
stability and no systematic decline in any of the nine parameters that are regularly analyzed 
(turbidity, copper, lead, iron, manganese, sodium, chloride, nitrate, and pH).  The only long-term 
trend of moderate concern is a subtle increase in sodium and chloride over the years from 
continued deicing practices in the area. 

 
Likewise, the chemistry records from MVD-5 indicate similar chemical stability over the 

period of record and the same subtle increase in sodium chloride levels over the years.  Recent 
years have shown salt levels in MVD-5 that are nearing the Secondary Drinking Water Level for 
chloride (250 mg/l).  Sodium concentrations are significantly above levels that are a concern for 
people on sodium-restricted diets (20 mg/l).   
 

2. Leaching Test 
 

The leaching test included the collection of solid soil samples from the base of Test Pits 
TP-1 and TP-3.  These solid formation samples are considered representative of the near surface, 
unsaturated materials overlying the water table.  In addition, a raw unfiltered surface water 
sample was collected from the Merrimack River on the same day.  Once those samples were 
collected, the leaching test consisted of mixing the Merrimack River sample with the solid 
samples (ratio of 20:1, water to solid) and tumbling them together for a period of 48 hours.  Once 
the tumbling was completed, the resulting effluent from each sample was filtered with a 0.45-
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micron filter to extract the sample.  Further, an aqueous “tumble blank” was created by tumbling 
only the surface water collected from the Merrimack River for 48 hours and then drawing off a 
filtered (0.45-micron) sample. 

 
Each of those four samples (raw Merrimack River, Tumble Blank, and two effluents) 

were tested for eight different parameters at Eastern Analytical, Inc., of Concord, New 
Hampshire (Table II and III, and Appendix C): 

 
• Dissolved Organic Carbon (DOC) 
• Total UVA at 254 nm (A measure of the absorbance of ultra-violet light at a 

wavelength of 254 nanometers; an indicator of carbon content) 
• True Color 
• pH 
• Arsenic 
• Calcium 
• Iron 
• Manganese 
• PFAS (aqueous) 

 
The two solid samples which were collected from Test Pits TP-1and TP-3 were also analyzed for 
the presence of PFAS (Table III and Appendix C).  Finally, a groundwater sample was collected 
from Monitoring Well MER45-AR2 on August 9, 2019, to test for the presence of PFAS. 
 

The results of the leaching test can be summarized as follows: 
 

• The raw Merrimack River water exhibited elevated color (20-25 color units or 
cu), iron, and manganese.  The Tumbler Blank (Merrimack River water tumbled 
for 48 hours and then filtered) lost much of its color (5-10 cu), all of its 
manganese, and a significant amount of its iron.   

• The dissolved organic carbon (DOC) increased slightly in the Tumbler Blank 
compared to raw Merrimack River water, but the UVA was reduced by nearly 
half. 

• When the Tumbler Blank is compared to the effluent from the tumbled solid 
samples, there is a notable decrease in DOC, UVA, and color, all suggesting the 
solid formation material was helping to remove the natural organic compounds 
present in the Merrimack River water. 

• Both effluent samples were absent for iron, but manganese, which was not present 
in the Tumbler Blank was apparently mobilized into solution.  The calcium in the 
effluent sample from TP-3 had decreased slightly from 5.5 to 4.7 mg/l, suggesting 
some calcium may be coming out of solution and attaching to the sediment. 

• Finally, arsenic, which was not detected in the raw Merrimack River water, the 
Tumbler Blank, or the effluent from TP-3, was present in the effluent from TP-1.  
However, the arsenic was detected at a very low level of 0.001 mg/l, which is 
equal to the laboratory method detection limit. 
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With regard to PFAS (Table III): 
 

• Raw Merrimack River water contained very low concentrations of seven different 
PFAS compounds; the only regulated PFAS, PFOA and PFOS, were identified at 
concentrations of 3.31 and 1.44 nanograms per liter (ng/l or parts per trillion), for 
a combined total of 4.75 ng/l. 

• The Tumbler Blank had no PFAS detections, which suggests that the low level 
PFAS in the River water was adsorbed onto suspended solids that would have 
been filtered out of the Tumbler Blank sample. 

• Analysis of the solid formation material from Test Pit TP-1 shows all PFAS were 
absent; the solids from Test Pit TP-3 show barely detectable concentrations of two 
PFAS: PFHpA and PFOA. 

• The effluent from the tumbled solid sample collected from TP-1 did show the 
low-level presence of four PFAS which necessarily came from the River water.  
In some cases, PFAS levels were slightly higher in the effluent than the raw River 
water.  Since no PFAS were detected in the solids from TP-1, the increased 
concentrations are anticipated to be the result of laboratory errors in the analysis. 

 
3. Groundwater Sampling 

 
All three of the newly-installed monitoring wells were sampled after development of the 

well screens for a full suite of drinking water parameters (Table IV and Appendix D).  Samples 
were submitted to National Testing Laboratories of Cleveland, Ohio.  All the samples for 
analysis of metals were field filtered such that the results reflect dissolved metal concentrations. 

 
 The results of those samples show that the groundwater samples all have excellent 
groundwater quality, with no man-made or natural contaminants elevated above Primary 
Maximum Contaminant Levels (PMCL, or those levels in drinking water based on potential 
health effects).  However, there is troubling evidence of elevated sodium chloride resulting from 
deicing products being applied in the contributing recharge area to Wells MVD-4 and MVD-5.  
Chloride levels in Wells MER45-AR1, MER45-AR2, and MER45-AR3 were measured at 370, 
520, and 270 mg/l, respectively, all of which exceed the Secondary Maximum Contaminant 
Level (SMCL) for chloride.  SMCL’s are based on aesthetic characteristics, such as taste or odor, 
and are not based on potential health effects.  The related sodium levels are high enough to be of 
concern for people on restricted sodium diets.  The Artificial Recharge of River water, which is 
very low in sodium and chloride, will serve to lower the total sodium chloride concentrations by 
diluting existing concentrations.  However, it is also recommended that the MVD takes steps to 
reduce the introduction of sodium and chloride into this Aquifer. 
 

The groundwater sample collected from Monitoring Well MER45-AR2 (the only 
groundwater sample taken) contained six different PFAS compounds at levels between 5.26 ng/l 
(PFBA) and 38.9 ng/l (PFOA). 
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III. Evaluate Potential to use Water from Baboosic Brook and/or the Merrimack River 
for Artificial Recharge 

In order to evaluate the feasibility of withdrawing water from local surface water bodies 
for infiltration into potential recharge basins, EGGI investigated three surface water bodies: 
Baboosic Brook, Souhegan River, and Merrimack River.  Baboosic Brook is by far the smallest 
of the three watersheds, draining 49.11 square miles in portions of Merrimack and Bedford.  
However, it is attractive because of its elevation above the Well Field (reducing the need for 
pumping) and relative proximity (Figure 1).  The confluence of the Souhegan and Merrimack 
Rivers is approximately 4,300 feet south of the Well Field.  However, at this point the Souhegan 
River water is essentially the same as the Merrimack River, so it was eliminated as a potential 
source early in the process.  The Merrimack River is a major regional drainage (3,184 square 
miles) for all of central New Hampshire and is located adjacent to the MVD-4/5 Well Field.   
Specific tasks performed include: 

 
• Field inspections of Baboosic Brook (three locations), the Souhegan River (one 

location, and the Merrimack River (two locations) (Figure 1).   
• Surface water samples were collected from both Baboosic Brook and the 

Merrimack River. 
• Reconnaissance-level inspections of potential pipeline routes were completed. 
• A search for historical water chemistry data from surface water bodies was 

attempted but was generally unsuccessful.  The data that is available was of 
limited use for this investigation. 

 
Field inspection of Baboosic Brook revealed that the source water is very tannic after its 

circuitous, low-gradient journey through the north end of Merrimack.  The elevated color could 
be a significant concern from a natural filtration standpoint, if it was to be used to artificially 
recharge the aquifer.  A sample of the surface water did not reveal any natural or man-made 
contaminants, but the chloride (51 mg/l) reflects abundant stormwater runoff from the suburban 
watershed (Appendix E).  Of greatest concern is the relatively small size of the watershed (49.11 
square miles).  The summertime Q80 flow (flow that is exceeded 80% of the time) in Baboosic 
Brook is only 4.47 cubic feet per second (cfs) (2,000 gallons per minute or gpm).  Therefore, 
under low flow conditions any withdrawal for AR could be a significant portion of the total 
stream flow. Therefore, withdrawals of water would likely be subject to limitations.  
Furthermore, construction of any pipeline from Baboosic Brook to the Well Field will involve 
multiple property owners, and road crossings which will significantly complicate this process. 

 
The Merrimack River watershed upstream of the Well Field encompasses 3,184 square 

miles (65 times larger than the Baboosic Brook watershed).  The Q80 flow of the Merrimack 
River during summer months is 960 cfs (430,000 gpm or approximately 620 times the proposed 
withdrawal of 700 gpm).  Therefore, the size of the Merrimack River watershed is much more 
amenable for obtaining the water needed for year-round AR.  The surface water sample collected 
from the River did not reveal any natural or man-made contaminants (Appendix E).3  Water 
withdrawals from the River will require a pump station and pipeline capable of conveying the 
water approximately 45 to 50 vertical feet to reach the upper AR basins west of MVD-5. 
                                                           
3 Except very low background levels of PFOA and PFAS. 
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Two different potential pipeline routes were considered from the Merrimack River to the 
Well Field.  The shortest of these potential routes (Route Merrimack 1 on Figure 1) is 
approximately 1,380 feet long and follows existing woods roads much of the way.  This route 
also requires crossing an active railroad track (Pan Am Railways of North Billerica, 
Massachusetts) and utilities along that right-of-way.  Horizontal drilling of the pipeline would be 
necessary to penetrate sufficiently below those obstacles.  However, the only way to avoid the 
railroad track/utilities crossing would be to extend the length of the pipeline to over 2,800 feet to 
take advantage of an existing drainageway that exists beneath the railroad tracks (Route 
Merrimack 2 on Figure 1).  Even that route would likely require some kind of 
permission/permitting from Pan Am Railways).  It is EGGI’s opinion that the most direct and 
most cost-effective route for the potential pipeline is Route Merrimack 1 as shown on Figure 1.4  
 
IV. EVALUATION OF PERMITTING REQUIREMENTS   
 
 Development of an Artificial Recharge program for the MVD-4 and MVD-5 Well Field 
will require the successful approval of a number of permits, including: 
 

• Surface Water Withdrawal:  Two primary types of permitting will be required to remove 
water from the Lower Merrimack River: 1) those necessary for installation of the intake 
structure and pipeline, and 2) the actual water withdrawal.  This reach of the River is a 
“Designated River” according to the New Hampshire Department of Environmental 
Services (NHDES) and it will be subject to the requirements of the Shoreline Water 
Quality Protection Act.   Disturbance of the river bank for installation of the intake 
structure will trigger a wetlands permit, which will require completion of a “401 Water 
Quality Certificate” through the NHDES Watershed Management and Wetlands 
Bureaus.  This could impact both the construction of an intake structure in the River and 
the actual withdrawal of the water. 

• Groundwater Discharge Permit:  An application will need to be submitted to and 
approved by the NHDES for the infiltration of surface water into the subsurface.  This 
permit application process will include a detailed testing plan to provide a “Proof of 
Concept” for removal of the surface water-related organisms (e.g., bacteria).  This testing 
would include the benchmark testing of aquifer materials and a large-scale pumping test 
utilizing temporary infiltration basins and the existing Production Wells.   

• Large Groundwater Withdrawal Permit is NOT required:  Because existing Production 
Wells MVD-4 and MVD-5 were put online prior to the current NHDES Large 
Groundwater Withdrawal Regulations, so they are exempt from the need for a permit, 
even if the wells remove a volume greater than historical withdrawals.    

• Crossing of the active railroad tracks owned and operated by Pan Am Railways will 
require permission from Pan Am and coordination with the railway requirements and 
procedures.  

  

                                                           
4 Pipeline Route Merrimack 1 will stay on MVD Property on the west side of the railroad tracks but will need to 
cross beneath the railroad tracks operated by Pam Am Railways and then run across a private parcel (Longa Parcel; 
Tax Map 005D-2, Lot 000009) where the intake structure will be located.   
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V.  CONCLUSIONS/RECOMMENDATIONS 
 
 This preliminary investigation has shown that it is technically feasible and favorable to 
use Artificial Recharge to provide supplemental groundwater recharge to the Aquifer supplying 
groundwater to the Merrimack Village District Wells MVD-4 and MVD-5.  The Merrimack River 
provides a very reliable source of surface water near the site, even under low flow conditions.  
The surficial deposits near the surface and deep within the Aquifer are composed of sand and 
gravel which would allow adequate infiltration of the surface water and deep migration of the 
groundwater towards the existing Production Wells while providing substantial natural filtration.  
Therefore, all the natural elements are in place for the use of Artificial Recharge basins to 
enhance infiltration of the surface water into the underlying Aquifer.  In addition, the pumping 
capacity of Well MVD-5 is much greater than what the natural recharge can supply, so existing 
infrastructure can be better utilized to withdraw additional groundwater with few improvements. 
 
 In summary, the advantages of using Artificial Recharge at Wells MVD-4 and MVD-5 
include the following:  
  

1. It will enhance the overall yield of Wells MVD-4 and MVD-5 by as much as 660,000 
gpd. 

2. The addition of surface water from the Merrimack River will serve to dilute the 
continuously increasing concentrations of sodium and chloride in the Aquifer.  
Sodium and chloride are very expensive to remove from water (use of reverse 
osmosis) and the use of Artificial Recharge could be a reasonably inexpensive means 
to reduce these sodium and chloride levels. 

3. The use of AR should reduce the concentration of PFAS compounds found in the 
water pumped from Wells MVD-4 and MVD-5 that had been identified during earlier 
studies of this Well Field.  The reduction in PFAS compounds should also increase 
the length of time the carbon filters will last.  

4. The MVD will be able to use the existing infrastructure (pump house) and pumping 
treatment facility to reduce the cost per gallon of water produced at this site.   

 
 A number of permits and/or permission will need to be approved for this AR project.  
This will include permits for: a) the installation of an intake structure in the Merrimack River; b) 
surface water withdrawals from the River; c) a pipeline crossing of the existing railroad tracks; 
and d) introduction of the surface water into the Aquifer via the AR basins.  However, the 
substantial benefits of utilizing AR to supplement the available recharge to the existing 
Production Wells justify obtaining those permits/permissions. 
 
 EGGI recommends completion of the following work tasks so that increased groundwater 
withdrawals from this Well Field can be realized: 
 

• Perform a small-scale pilot test of a temporary infiltration basin.  Water from the MVD 
system could be used for the pilot test, if the temporary withdrawal and transport of 
surface water is too cumbersome and expensive. 

• Perform a benchtop-scale filtration tests to ensure that surface water from the River is 
compatible with the Aquifer materials and that the Aquifer materials can provide the 
required filtration of the surface water.  Due to the difficulty of disposing groundwater 
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pumped from the Production Wells with elevated PFAS levels and the difficulty of 
temporarily withdrawing/transporting the surface water across the railroad, it may be best 
that this benchtop testing be performed off-site.  The Town of Merrimack’s wastewater 
treatment plant, located adjacent to the Merrimack River, might be an excellent option for 
use as a testing location. 

• Collect groundwater samples from representative monitoring wells around the Well Field 
to determine the current concentration and distribution of PFAS and sodium chloride 
contamination.  This will help to further quantify the full benefit of diluting existing 
groundwater resources beneath the site. 

 
VI. LIMITATIONS 
 
 EGGI has collected and evaluated the available technical data according to professionally 
accepted scientific standards.  The recommendations provided herein represent EGGI’s 
professional opinion based upon the hydrogeologic data collected and do not constitute a 
warranty written or implied.   

VII. REFERENCE 

Emery & Garrett Groundwater, Inc. (EGGI), 2003, Establishment of the Source Water Protection 
Area, Merrimack Village District Wells MVD-4 and MVD-5, Merrimack, New Hampshire. 
Submitted to Merrimack Village District in December 2003. 
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FIGURE 3
Test Pits, Monitoring Wells,

and Potential Pipeline Locations
for Potential Artificial Recharge

Wells MVD-4 and MVD-5
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Emery & Garrett Groundwater Investigations, A Division of GZA 

TABLES 
  



Perc Rate During Perc Rate Per
Perc Test Cumulative Perc Time* Third Gallon Infiltrated Square Foot

Test Pit Interval Description Gallons Minutes:Seconds/Gallon (GPM) (GPM/FT^2)
Test Pit TP-1 0 to 1.25' Silty sand with some pebbles and cobbles. 1 00:08.6

1.25 to 6' Layers of tan, well-sorted, medium to coarse sand; groundwater intercepted. 2 00:24.9
3 00:47.6 2.6 4.9

Test Pit TP-1A 0 to 1' Tan, silty sand.
1 to 3' Tan, medium to coarse sand with rusty layers and thin gay, silty layers.

3 to 4.5' Very poorly-sorted, fine to very coarse sand, some pebbles, some silt, little cobbles; groundwater intercepted.

Test Pit TP-1B 0 to 6' Interlayered, tan to rusty fine to coarse sand with gray to rusty silty layers, trace cobbles.
Sand is generally silty except for occasional coarse layers.

Test Pit TP-1C 0 to 0.5' Silty fine to coarse sand.

0.5 to 2.5' Tan to rusty, poorly-sorted fine to very coarse sand, some pebbles, little cobbles.
2.5 to 6' Gray, well-sorted sand, some pebbles, little cobbles.

Test Pit TP-2 0 to 0.7' Brown, organic-rich soil. 1 00:28.7
0.7 to 2.5' Tan, well-sorted, fine to medium sand, trace silt. 2 01:00.0
2.5 to 4' Tan to gray, medium to very coarse sand, little granules. 3 01:41.0 1.5 2.7

Test Pit TP-3 0 to 0.5' Dark brown, organic-rich soil. 1 00:48.0
0.5 to 2' Tan, fine to medium sand, trace silt. 2 02:00.0
2 to 6.5' Tan to gray, moderately-sorted, medium to very coarse sand, trace pebbles. 3 03:42.0 0.6 1.1

Test Pit TP-3A 0 to 0.7' Organic-rich soil.

0.7 to 3.5' Tan, fine to medium sand, trace silt.
3.5 to 6' Medium to very coarse sand, some pebbles.

Test Pit TP-3B 0 to 0.9' Organic-rich soil.

0.9 to 2.5' Tan, fine to medium sand, trace pebbles.
2.5 to 4' Tan, medium to very coarse sand, some pebbles.

 
Test Pit TP-4 0 to 0.5' Organic-rich soil. 1 00:27.0

0.5 to 1.5' Tan, fine to medium sand. 2 00:58.0
1.5 to 6' Coarse to very coarse sand, some gravel. 3 01:47.0 1.2 2.3

Test Pit TP-5 0 to 0.5' Organic-rich soil. 1 00:15.0
0.5 to 2' Tan, fine to medium sand, trace pebbles. 2 00:35.0
2 to 4' Tan to gray, fine to very coarse sand, trace pebbles. 3 01:07.0 1.9 3.5

4 to 5.5' Coarse to very coarse sand, trace gravel.

* Perc Time = The time required for subsequent gallons of water to flow vertically out of an open-ended five-gallon bucket into the formation.
                        Four gallons of water are added to the bucket and the time is recorded for each of the first three gallons to infiltrate through a known area.

TABLE I
Geologic Descriptions of Test Pits - June 7, 2018

Artificial Recharge Evaluation
Merrimack Village District MVD-4 and MVD-5 Well Field

Merrimack, New Hampshire

MER-45AR_Test_Pit_Logs.xlsx   Table I Emery & Garrett Groundwater Investigations, A Division of GZA



Dissolved
Sample Organic Total UVA
Name Carbon at 254 nm ColorTrue pH Arsenic Calcium Iron Manganese

(mg/l) cm-1 PtCo (mg/l) (mg/l) (mg/l) (mg/l)
MCL: 6.5-8.5 0.01 0.3 0.05

Effluent
TP-1

Effluent
TP-2

Tumble
Blank
Raw

Merrimack River

Values in bold exceed Environmental Protection Agency (EPA) Maximum Contaminant Levels (MCL) and may require treatment.
ND = not detected

Leaching Tests near the MVD-4/5 Well Field

TABLE II
Results of Laboratory Analyses of Water Quality Samples

Merrimack Village District, Merrimack, New Hampshire

MCL = Maximum Contaminant Levels

2.8 <50.060

5.5

7.02 0.001 5.6 <0.05 0.029

1.8 <50.013 0.093<0.054.7<0.0016.77

3.2

0.0410.835.7<0.0016.9320-250.1303.0

5-10 <0.0050.15<0.0016.990.077

MER-45AR_ChemistryTables.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA



Raw Tumble Effluent Solid Effluent Solid Monitoring Well
Analyte Merrimack River Blank TP-1 TP-1 TP-3 TP-3 MER45-AR2

PFBA 1.31 ND 1.28 ND 3.38 ND 5.26
PFPeA 1.61 ND 2.07 ND 6.79 ND 9.44
PFBS 1.88 ND ND ND ND ND 10.6

PFHxA ND ND ND ND ND ND 13.5
PFHpA 1.16 ND 2.61 ND 10.7 0.370 8.56
PFHxS 2.70 ND ND ND 1.44 ND ND
6:2 FTS ND ND ND ND ND ND NT
PFOA 3.31 ND 1.50 ND 48.6 0.616 38.9
PFHpS ND ND ND ND ND ND NT
PFNA ND ND ND ND ND ND ND

PFOSA ND ND ND ND ND ND NT
PFOS 1.44 ND ND ND ND ND ND
PFDA ND ND ND ND ND ND ND

8:2 FTS ND ND ND ND ND ND NT
MeFOSAA ND ND ND ND ND ND ND
EtFOSAA ND ND ND ND ND ND ND

PFUnA ND ND ND ND ND ND ND
PFDS ND ND ND ND ND ND NT

PFDoA ND ND ND ND ND ND ND

MeFOSA ND ND ND ND ND ND NT

PFTrDA ND ND ND ND ND ND ND

PFTeDA ND ND ND ND ND ND ND

EtFOSA ND ND ND ND ND ND NT

PFHxDA ND ND ND ND 0.390 ND NT

MeFOSE ND ND ND ND ND ND NT

EtFOSE ND ND ND ND ND ND NT

NT = not tested
ND = not detected

TABLE III
Results of Sampling for Per- and Polyfluorinated Alkyl Substances (PFAS)

Sample Locations near the MVD-4/5 Well Field
Merrimack Village District, Merrimack, New Hampshire

MER-45AR_ChemistryTables.xlsx Emery & Garrett Groundwater Investigatioons, A Division of GZA



Total Pesticides
Well Dissolved Herbicides
Name Iron Manganese pH Alkalinity Chloride Sodium* Turbidity Hardness Solids Sulfate Nitrate VOCs PCBs

(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (ntu) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
MCL: 0.30 0.05 6.5-8.5 250 1 500 250 10

AR1 ND 0.014 5.8 22 370 181 ND 110 640 12 1.5 ND ND
AR2 ND 0.016 5.8 ND 520 263 ND 120 860 14 1.5 ND ND
AR3 ND ND 6.0 22 270 125 ND 100 480 11 1.7 ND ND

Values in bold exceed Environmental Protection Agency (EPA) Maximum Contaminant Levels (MCL) and may require treatment.
ND = not detected
*Recommended level for people on a low sodium diet is 20 mg/l.

TABLE IV
Results of Laboratory Analyses of Water Quality Samples 

MCL = Maximum Contaminant Levels

Merrimack Village District, Merrimack, New Hampshire
Test Wells near the MVD-4 and MVD-5 Well Field

MER-45AR_ChemistryTables.xlsx Emery & Garrett Groundwater Investigations,  A Division of GZA
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APPENDIX A 
 

HYDROGEOLOGIC LOGS 



HYDROGEOLOGIC LOG FOR MONITORING WELL MER45-AR1

Merrimack Village District, Production Wells MVD-4 and MVD-5

Merrimack, New Hampshire

Project:  MVD-4 / MVD-5 Artificial Recharge Total Depth of Well:  55.5'

Driller:  Northern Test Boring Depth to Bedrock:  73'

Geologist:  Dan Tinkham Static Water Level:  42.13' below top of casing (8/9/18)

Date Drilled:  July 2, 2018 Screen Interval (Slot Size):  49'-67' (0.020" slotted)

Drill Method:  4-inch Casing - Drive and Wash
**Penetration

DEPTH WELL DRILL SAMPLE Blows

(feet) CONSTRUCTION LOG DESCRIPTION (Recovery)

Locking, protective

+2 monument

0

2

4 0' - 25': Brown, well- to moderately-sorted, fine sand to granules.

6

8

10

12

14

16

18      20'-22':  Split-spoon; Gray-brown, moderately-sorted, fine sand to granules. 7-7-11-14

20 (9 inches)

22

24

26 25'-30': Bentonite 25'- 73':  Brown, poorly-sorted, fine to very coarse sand with

28                 variable granules, pebbles to cobbles.

30      30'-32':  Split-spoon; Brown, poorly-sorted, medium sand to granules, 9-10-11-13

32                                         trace pebbles. (7 inches)

34

36 3-inch PVC casing

38 2.5' a.g.* to 49' b.g.*  

40

42 Static Water Level      40'-42':  Split-spoon; Rusty-brown, moderately-sorted, fine to very 13-12-12-17

44                                          coarse sand, trace silt, trace pebbles. (10 inches)

46

48

50 Natural Fill 48' - 57.5': Brown, well-sorted, loose, fine sand, trace silt.

52      50'-52':  Split-spoon; Rusty brown to brown, poorly-sorted, fine sand 16-20-18-20

54                                         to granules, trace silt, trace pebbles. (11 inches)

56

58 49'-67': 3-inch PVC

60 0.020" slotted screen      60'-62':  Split-spoon; Brown, moderately-sorted, fine sand to granules, 15-17-17-16

62                                         trace pebbles. (12 inches)

64

66

68 67': Bottom of Well

70

72

74 73':  Refusal on bedrock.

*a.g. - Above Ground Surface; b.g. - Below Ground Surface

** Penetration blows with a 140 pound hammer falling 30 inches (per 6-inches over a 2 foot interval).

GEOLOGIC LOG LEGEND FOR TEST WELL MER45-AR1

Generally, well-sorted, medium to coarse sands, varying amounts of gravel (see log for details).

Generally, poorly-sorted (well-graded), fine to coarse sands with pebbles to cobbles (see log).

PERCENTAGES USED IN 

SAMPLE DESCRIPTIONS

Trace = 0-10%    Little = 10-20%    

MER-45AR_Test_Pit_Logs.xlsx Emery & Garrett Groundwater Investigations,  A Division of GZA



HYDROGEOLOGIC LOG FOR MONITORING WELL MER45-AR2

Merrimack Village District, Production Wells MVD-4 and MVD-5

Merrimack, New Hampshire

Project:  MVD-4 / MVD-5 Artificial Recharge Total Depth of Well:  62'

Driller:  Northern Test Boring Depth to Till:  73'

Geologist:  Dan Tinkham Static Water Level:  44.70' below top of casing (8/9/18)

Date Drilled:  July 3, 2018 Screen Interval (Slot Size):  45'-60' (0.020" slotted)

Drill Method:  4-inch Casing - Drive and Wash
**Penetration

DEPTH WELL DRILL SAMPLE Blows

(feet) CONSTRUCTION LOG DESCRIPTION (Recovery)

Locking, protective

+2 monument

0

2 0' - 15': Brown, well-sorted, beds of fine to coarse sand

4               with variable pebbles.

6

8

10

12

14

16 15'- 34':  Brown-gray, poorly-sorted, fine sand to pebbles.

18

20 3-inch PVC casing      20'-22':  Split-spoon; Rusty-brown, poorly-sorted, fine sand to pebbles, 9-11-15-10

22 2.5' a.g.* to 45' b.g.*                                          trace silt. (9 inches)

24

26

28

30      30'-32':  Split-spoon; Brown-gray, poorly-sorted, compact, fine sand to 33-32-31-26

32 30'-35': Bentonite                                         pebbles (some weathered). (10 inches)

34

36 34' - 58': Brown-gray, well-sorted, beds of fine sand, to granules.

38

40

42 Static Water Level      40'-42':  Split-spoon; 6" of Brown, well-sorted, medium to coarse sand; 31-20-17-19

44                                         4" as 30' to 32'. (10 inches)

46

48

50 Natural Fill

52      50'-52':  Split-spoon; Brown-gray, well-sorted, medium to very coarse sand; 18-18-16-18

54 45'-60': 3-inch PVC                                     One 2" bed had little granules. (10 inches)

56 0.020" slotted screen

58 58' - 62': Brown to Gray, poorly-sorted, silt to pebbles.

60      60'-62':  Split-spoon; Brown to gray, poorly-sorted, medium sand to pebbles, 31-30-27

62 60': Bottom of Well                                        trace fine sand to silt. (14 inches)

64 62':  Bottom of Boring in Till.

66

68

70

72

74

*a.g. - Above Ground Surface; b.g. - Below Ground Surface

** Penetration blows with a 140 pound hammer falling 30 inches (per 6-inches over a 2 foot interval).

GEOLOGIC LOG LEGEND FOR TEST WELL MER45-AR2

Generally, well-sorted, medium to coarse sands, varying amounts of gravel (see log for details).

Generally, poorly-sorted (well-graded), fine to coarse sands with pebbles to cobbles (see log).

Till - dense, tight, silty sand with layers and/or lenses of clay (see log for details).

PERCENTAGES USED IN 

SAMPLE DESCRIPTIONS

Trace = 0-10%    Little = 10-20%    

MER-45AR_Test_Pit_Logs.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA



HYDROGEOLOGIC LOG FOR MONITORING WELL MER45-AR3

Merrimack Village District, Production Wells MVD-4 and MVD-5

Merrimack, New Hampshire

Project:  MVD-4 / MVD-5 Artificial Recharge Total Depth of Well:  40'

Driller:  Northern Test Boring Depth to Till:  Not Intercepted

Geologist:  Dan Tinkham Static Water Level:  8.06' below top of casing (8/9/18)

Date Drilled:  July 3, 2018 Screen Interval (Slot Size):  20'-40' (0.020" slotted)

Drill Method:  4-inch Casing - Drive and Wash
**Penetration

DEPTH WELL DRILL SAMPLE Blows

(feet) CONSTRUCTION LOG DESCRIPTION (Recovery)

Locking, protective

+2 monument

0

2 0' - 40': Brown, poorly-sorted, fine sand to pebbles, trace to little silt.

4

6 Static Water Level

8

10      10'-12':  Split-spoon; 8" of Brown, well-sorted, coarse to very coarse, trace 5-6-3-3

12 8'-13': Bentonite                                    granules.  2" Brown, poorly-sorted, fine sand to pebbles. (10 inches)

14

16

18 3-inch PVC casing

20 2.5' a.g.* to 20' b.g.*       20'-22':  Split-spoon; Brown, poorly-sorted, medium sand to pebbles. 6-7-11-8

22 (8 inches)

24 Natural Fill

26

28

30 20'-40': 3-inch PVC

32 0.020" slotted screen

34

36

38

40 40': Bottom of Well 40':  Bottom of Boring.

42

44

*a.g. - Above Ground Surface; b.g. - Below Ground Surface

** Penetration blows with a 140 pound hammer falling 30 inches (per 6-inches over a 2 foot interval).

GEOLOGIC LOG LEGEND FOR TEST WELL MER45-AR3

Generally, poorly-sorted (well-graded), fine to coarse sands with pebbles to cobbles (see log).

PERCENTAGES USED IN 

SAMPLE DESCRIPTIONS

Trace = 0-10%    Little = 10-20%    

Some = 20-35%   And = 35-50%

MER-45AR_Test_Pit_Logs.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA
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AR2 PFAS 
MONITORING WELL MER 45-AR2 

 
  

































Emery & Garrett Groundwater Investigations, A Division of GZA 

APPENDIX D 
 

WATER QUALITY RESULTS FROM TEST WELLS 
  



These results may be invalid.

This informational water quality report compares the actual test result to national standards as defined in the EPA's Primary and
Secondary Drinking Water Regulations.

Definition and Legend

The contaminant was not detected in the sample above the minimum detection level.

The contaminant was detected at or above the minimum detection level, but not above the referenced standard.

The contaminant was detected above the standard, which is not an EPA enforceable MCL.

The contaminant was detected above the EPA enforceable MCL.

mg/L (ppm):

The lowest level that the laboratory can detect a contaminant.

ND: The contaminant was not detected above the minimum detection level.

Minimum Detection
Level (MDL):

Unless otherwise indicated, results and standards are expressed as an amount in milligrams per liter or
parts per million.

Primary Standards: Are expressed as the maximum contaminant level (MCL) which is the highest level of contaminant that
is allowed in drinking water. MCLs are enforceable standards.

Secondary standards: Are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,or color) in drinking water. Individual
states may choose to adopt them as enforceable standards.

Action levels: Are defined in treatment techniques which are required processes intended to reduce the level of a
contaminant in drinking water.

NA: The contaminant was not analyzed.

Ordered By:
Emery & Garrett Groundwater Investigations,
LLC
56 Main Street
Meredith, NH 03253
ATTN:  Emery & Garrett Groundwater Inc.

Client:

Informational Water Quality Report

Sample Number:

Collection Date and Time:
Received Date and Time:
Date Completed:

887711

8/9/2018 12:15 PM
8/10/2018 10:05 AM
8/28/2018

Well Water

MER-45-AR1Location:

Type of Water:

Watercheck w/PO

Metals filtered
0.5 hr test

6571 Wilson Mills Rd
Cleveland, Ohio  44143

1-800-458-3330



Microbiologicals

No bacteria sample was submitted.Total Coliform by P/A

Inorganic Analytes - Metals

NDAluminum mg/L 0.2 EPA Secondary 0.1

NDArsenic mg/L 0.010 EPA Primary 0.005

NDBarium mg/L 2 EPA Primary 0.30

NDCadmium mg/L 0.005 EPA Primary 0.002

36.4Calcium mg/L -- 2.0

NDChromium mg/L 0.1 EPA Primary 0.010

NDCopper mg/L 1.3 EPA Action Level 0.004

NDIron mg/L 0.3 EPA Secondary 0.020

NDLead mg/L 0.015 EPA Action Level 0.002

0.005Lithium mg/L -- 0.001

5.29Magnesium mg/L -- 0.10

0.014Manganese mg/L 0.05 EPA Secondary 0.004

NDMercury mg/L 0.002 EPA Primary 0.001

NDNickel mg/L -- 0.020

4.2Potassium mg/L -- 1.0

NDSelenium mg/L 0.05 EPA Primary 0.020

16.4Silica mg/L -- 0.1

NDSilver mg/L 0.100 EPA Secondary 0.002

181Sodium mg/L -- 1

0.348Strontium mg/L -- 0.001

NDUranium mg/L 0.030 EPA Primary 0.001

0.076Zinc mg/L 5 EPA Secondary 0.004

Physical Factors

22Alkalinity (Total as CaCO3) mg/L -- 20

110Hardness mg/L 100 NTL Internal 10

Status Contaminant Results Units National Standards Min. Detection Level

Page 2 of 6 Sample: 887711Product: Watercheck w/PO8/28/2018 2:20:12 PM



5.8pH pH Units 6.5 to 8.5 EPA Secondary

640Total Dissolved Solids mg/L 500 EPA Secondary 20

NDTurbidity NTU 1.0 EPA Action Level 0.1

Inorganic Analytes - Other

NDBromide mg/L -- 0.5

370.0Chloride mg/L 250 EPA Secondary 5.0

NDFluoride mg/L 4.0 EPA Primary 0.5

1.5Nitrate as N mg/L 10 EPA Primary 0.5

NDNitrite as N mg/L 1 EPA Primary 0.5

NDOrtho Phosphate mg/L -- 2.0

12.0Sulfate mg/L 250 EPA Secondary 5.0

Organic Analytes - Trihalomethanes

NDBromodichloromethane mg/L -- 0.002

NDBromoform mg/L -- 0.004

NDChloroform mg/L -- 0.002

NDDibromochloromethane mg/L -- 0.004

NDTotal THMs mg/L 0.080 EPA Primary 0.002

Organic Analytes - Volatiles

ND1,1,1,2-Tetrachloroethane mg/L -- 0.002

ND1,1,1-Trichloroethane mg/L 0.2 EPA Primary 0.001

ND1,1,2,2-Tetrachloroethane mg/L -- 0.002

ND1,1,2-Trichloroethane mg/L 0.005 EPA Primary 0.002

ND1,1-Dichloroethane mg/L -- 0.002

ND1,1-Dichloroethene mg/L 0.007 EPA Primary 0.001

ND1,1-Dichloropropene mg/L -- 0.002

ND1,2,3-Trichlorobenzene mg/L -- 0.002

ND1,2,3-Trichloropropane mg/L -- 0.002

ND1,2,4-Trichlorobenzene mg/L 0.07 EPA Primary 0.002

Status Contaminant Results Units National Standards Min. Detection Level

Page 3 of 6 Sample: 887711Product: Watercheck w/PO8/28/2018 2:20:12 PM



ND1,2-Dichlorobenzene mg/L 0.6 EPA Primary 0.001

ND1,2-Dichloroethane mg/L 0.005 EPA Primary 0.001

ND1,2-Dichloropropane mg/L 0.005 EPA Primary 0.002

ND1,3-Dichlorobenzene mg/L -- 0.001

ND1,3-Dichloropropane mg/L -- 0.002

ND1,4-Dichlorobenzene mg/L 0.075 EPA Primary 0.001

ND2,2-Dichloropropane mg/L -- 0.002

ND2-Chlorotoluene mg/L -- 0.001

ND4-Chlorotoluene mg/L -- 0.001

NDAcetone mg/L -- 0.01

NDBenzene mg/L 0.005 EPA Primary 0.001

NDBromobenzene mg/L -- 0.002

NDBromomethane mg/L -- 0.002

NDCarbon Tetrachloride mg/L 0.005 EPA Primary 0.001

NDChlorobenzene mg/L 0.1 EPA Primary 0.001

NDChloroethane mg/L -- 0.002

NDChloromethane mg/L -- 0.002

NDcis-1,2-Dichloroethene mg/L 0.07 EPA Primary 0.002

NDcis-1,3-Dichloropropene mg/L -- 0.002

NDDBCP mg/L -- 0.001

NDDibromomethane mg/L -- 0.002

NDDichlorodifluoromethane mg/L -- 0.002

NDDichloromethane mg/L 0.005 EPA Primary 0.002

NDEDB mg/L -- 0.001

NDEthylbenzene mg/L 0.7 EPA Primary 0.001

NDMethyl Tert Butyl Ether mg/L -- 0.004

NDMethyl-Ethyl Ketone mg/L -- 0.01

NDStyrene mg/L 0.1 EPA Primary 0.001

Status Contaminant Results Units National Standards Min. Detection Level

Page 4 of 6 Sample: 887711Product: Watercheck w/PO8/28/2018 2:20:12 PM



NDTetrachloroethene mg/L 0.005 EPA Primary 0.002

NDTetrahydrofuran mg/L -- 0.01

NDToluene mg/L 1 EPA Primary 0.001

NDtrans-1,2-Dichloroethene mg/L 0.1 EPA Primary 0.002

NDtrans-1,3-Dichloropropene mg/L -- 0.002

NDTrichloroethene mg/L 0.005 EPA Primary 0.001

NDTrichlorofluoromethane mg/L -- 0.002

NDVinyl Chloride mg/L 0.002 EPA Primary 0.001

NDXylenes (Total) mg/L 10 EPA Primary 0.001

Organic Analytes - Others

ND2,4-D mg/L 0.07 EPA Primary 0.010

NDAlachlor mg/L 0.002 EPA Primary 0.001

NDAldrin mg/L -- 0.002

NDAtrazine mg/L 0.003 EPA Primary 0.002

NDChlordane mg/L 0.002 EPA Primary 0.001

NDDichloran mg/L -- 0.002

NDDieldrin mg/L -- 0.001

NDEndrin mg/L 0.002 EPA Primary 0.0001

NDHeptachlor mg/L 0.0004 EPA Primary 0.0004

NDHeptachlor Epoxide mg/L 0.0002 EPA Primary 0.0001

NDHexachlorobenzene mg/L 0.001 EPA Primary 0.0005

NDHexachlorocyclopentadiene mg/L 0.05 EPA Primary 0.001

NDLindane mg/L 0.0002 EPA Primary 0.0002

NDMethoxychlor mg/L 0.04 EPA Primary 0.002

NDPentachloronitrobenzene mg/L -- 0.002

NDSilvex 2,4,5-TP mg/L 0.05 EPA Primary 0.005

NDSimazine mg/L 0.004 EPA Primary 0.002

NDTotal PCBs mg/L 0.0005 EPA Primary 0.0005

Status Contaminant Results Units National Standards Min. Detection Level

Page 5 of 6 Sample: 887711Product: Watercheck w/PO8/28/2018 2:20:12 PM



NDToxaphene mg/L 0.003 EPA Primary 0.001

NDTrifluralin mg/L -- 0.002

We certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted by methods
approved by the U.S. Environmental Protection Agency or variations of these EPA methods.

These test results are intended to be used for informational purposes only and may not be used for regulatory compliance.

National Testing Laboratories, Ltd.
NATIONAL TESTING LABORATORIES, LTD

Status Contaminant Results Units National Standards Min. Detection Level

Page 6 of 6 Sample: 887711Product: Watercheck w/PO8/28/2018 2:20:12 PM



These results may be invalid.

This informational water quality report compares the actual test result to national standards as defined in the EPA's Primary and
Secondary Drinking Water Regulations.

Definition and Legend

The contaminant was not detected in the sample above the minimum detection level.

The contaminant was detected at or above the minimum detection level, but not above the referenced standard.

The contaminant was detected above the standard, which is not an EPA enforceable MCL.

The contaminant was detected above the EPA enforceable MCL.

mg/L (ppm):

The lowest level that the laboratory can detect a contaminant.

ND: The contaminant was not detected above the minimum detection level.

Minimum Detection
Level (MDL):

Unless otherwise indicated, results and standards are expressed as an amount in milligrams per liter or
parts per million.

Primary Standards: Are expressed as the maximum contaminant level (MCL) which is the highest level of contaminant that
is allowed in drinking water. MCLs are enforceable standards.

Secondary standards: Are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,or color) in drinking water. Individual
states may choose to adopt them as enforceable standards.

Action levels: Are defined in treatment techniques which are required processes intended to reduce the level of a
contaminant in drinking water.

NA: The contaminant was not analyzed.

Ordered By:
Emery & Garrett Groundwater Investigations,
LLC
56 Main Street
Meredith, NH 03253
ATTN:  Emery & Garrett Groundwater Inc.

Client:

Informational Water Quality Report

Sample Number:

Collection Date and Time:
Received Date and Time:
Date Completed:

887712

8/9/2018 10:05 AM
8/10/2018 10:05 AM
8/28/2018

Well Water

MER-45-AR2Location:

Type of Water:

Watercheck w/PO

Metals Filtered
0.5 hr ptest

6571 Wilson Mills Rd
Cleveland, Ohio  44143

1-800-458-3330



Microbiologicals

No bacteria sample was submitted.Total Coliform by P/A

Inorganic Analytes - Metals

NDAluminum mg/L 0.2 EPA Secondary 0.1

NDArsenic mg/L 0.010 EPA Primary 0.005

NDBarium mg/L 2 EPA Primary 0.30

NDCadmium mg/L 0.005 EPA Primary 0.002

40.1Calcium mg/L -- 2.0

NDChromium mg/L 0.1 EPA Primary 0.010

NDCopper mg/L 1.3 EPA Action Level 0.004

NDIron mg/L 0.3 EPA Secondary 0.020

NDLead mg/L 0.015 EPA Action Level 0.002

0.004Lithium mg/L -- 0.001

4.67Magnesium mg/L -- 0.10

0.016Manganese mg/L 0.05 EPA Secondary 0.004

NDMercury mg/L 0.002 EPA Primary 0.001

NDNickel mg/L -- 0.020

5.2Potassium mg/L -- 1.0

NDSelenium mg/L 0.05 EPA Primary 0.020

11.9Silica mg/L -- 0.1

NDSilver mg/L 0.100 EPA Secondary 0.002

263Sodium mg/L -- 1

0.470Strontium mg/L -- 0.001

NDUranium mg/L 0.030 EPA Primary 0.001

0.118Zinc mg/L 5 EPA Secondary 0.004

Physical Factors

NDAlkalinity (Total as CaCO3) mg/L -- 20

120Hardness mg/L 100 NTL Internal 10

Status Contaminant Results Units National Standards Min. Detection Level

Page 2 of 6 Sample: 887712Product: Watercheck w/PO8/28/2018 2:20:14 PM



5.8pH pH Units 6.5 to 8.5 EPA Secondary

860Total Dissolved Solids mg/L 500 EPA Secondary 20

NDTurbidity NTU 1.0 EPA Action Level 0.1

Inorganic Analytes - Other

0.9Bromide mg/L -- 0.5

520.0Chloride mg/L 250 EPA Secondary 5.0

NDFluoride mg/L 4.0 EPA Primary 0.5

1.5Nitrate as N mg/L 10 EPA Primary 0.5

NDNitrite as N mg/L 1 EPA Primary 0.5

NDOrtho Phosphate mg/L -- 2.0

14.0Sulfate mg/L 250 EPA Secondary 5.0

Organic Analytes - Trihalomethanes

NDBromodichloromethane mg/L -- 0.002

NDBromoform mg/L -- 0.004

NDChloroform mg/L -- 0.002

NDDibromochloromethane mg/L -- 0.004

NDTotal THMs mg/L 0.080 EPA Primary 0.002

Organic Analytes - Volatiles

ND1,1,1,2-Tetrachloroethane mg/L -- 0.002

ND1,1,1-Trichloroethane mg/L 0.2 EPA Primary 0.001

ND1,1,2,2-Tetrachloroethane mg/L -- 0.002

ND1,1,2-Trichloroethane mg/L 0.005 EPA Primary 0.002

ND1,1-Dichloroethane mg/L -- 0.002

ND1,1-Dichloroethene mg/L 0.007 EPA Primary 0.001

ND1,1-Dichloropropene mg/L -- 0.002

ND1,2,3-Trichlorobenzene mg/L -- 0.002

ND1,2,3-Trichloropropane mg/L -- 0.002

ND1,2,4-Trichlorobenzene mg/L 0.07 EPA Primary 0.002

Status Contaminant Results Units National Standards Min. Detection Level

Page 3 of 6 Sample: 887712Product: Watercheck w/PO8/28/2018 2:20:14 PM



ND1,2-Dichlorobenzene mg/L 0.6 EPA Primary 0.001

ND1,2-Dichloroethane mg/L 0.005 EPA Primary 0.001

ND1,2-Dichloropropane mg/L 0.005 EPA Primary 0.002

ND1,3-Dichlorobenzene mg/L -- 0.001

ND1,3-Dichloropropane mg/L -- 0.002

ND1,4-Dichlorobenzene mg/L 0.075 EPA Primary 0.001

ND2,2-Dichloropropane mg/L -- 0.002

ND2-Chlorotoluene mg/L -- 0.001

ND4-Chlorotoluene mg/L -- 0.001

NDAcetone mg/L -- 0.01

NDBenzene mg/L 0.005 EPA Primary 0.001

NDBromobenzene mg/L -- 0.002

NDBromomethane mg/L -- 0.002

NDCarbon Tetrachloride mg/L 0.005 EPA Primary 0.001

NDChlorobenzene mg/L 0.1 EPA Primary 0.001

NDChloroethane mg/L -- 0.002

NDChloromethane mg/L -- 0.002

NDcis-1,2-Dichloroethene mg/L 0.07 EPA Primary 0.002

NDcis-1,3-Dichloropropene mg/L -- 0.002

NDDBCP mg/L -- 0.001

NDDibromomethane mg/L -- 0.002

NDDichlorodifluoromethane mg/L -- 0.002

NDDichloromethane mg/L 0.005 EPA Primary 0.002

NDEDB mg/L -- 0.001

NDEthylbenzene mg/L 0.7 EPA Primary 0.001

NDMethyl Tert Butyl Ether mg/L -- 0.004

NDMethyl-Ethyl Ketone mg/L -- 0.01

NDStyrene mg/L 0.1 EPA Primary 0.001

Status Contaminant Results Units National Standards Min. Detection Level

Page 4 of 6 Sample: 887712Product: Watercheck w/PO8/28/2018 2:20:14 PM



NDTetrachloroethene mg/L 0.005 EPA Primary 0.002

NDTetrahydrofuran mg/L -- 0.01

NDToluene mg/L 1 EPA Primary 0.001

NDtrans-1,2-Dichloroethene mg/L 0.1 EPA Primary 0.002

NDtrans-1,3-Dichloropropene mg/L -- 0.002

NDTrichloroethene mg/L 0.005 EPA Primary 0.001

NDTrichlorofluoromethane mg/L -- 0.002

NDVinyl Chloride mg/L 0.002 EPA Primary 0.001

NDXylenes (Total) mg/L 10 EPA Primary 0.001

Organic Analytes - Others

ND2,4-D mg/L 0.07 EPA Primary 0.010

NDAlachlor mg/L 0.002 EPA Primary 0.001

NDAldrin mg/L -- 0.002

NDAtrazine mg/L 0.003 EPA Primary 0.002

NDChlordane mg/L 0.002 EPA Primary 0.001

NDDichloran mg/L -- 0.002

NDDieldrin mg/L -- 0.001

NDEndrin mg/L 0.002 EPA Primary 0.0001

NDHeptachlor mg/L 0.0004 EPA Primary 0.0004

NDHeptachlor Epoxide mg/L 0.0002 EPA Primary 0.0001

NDHexachlorobenzene mg/L 0.001 EPA Primary 0.0005

NDHexachlorocyclopentadiene mg/L 0.05 EPA Primary 0.001

NDLindane mg/L 0.0002 EPA Primary 0.0002

NDMethoxychlor mg/L 0.04 EPA Primary 0.002

NDPentachloronitrobenzene mg/L -- 0.002

NDSilvex 2,4,5-TP mg/L 0.05 EPA Primary 0.005

NDSimazine mg/L 0.004 EPA Primary 0.002

NDTotal PCBs mg/L 0.0005 EPA Primary 0.0005

Status Contaminant Results Units National Standards Min. Detection Level

Page 5 of 6 Sample: 887712Product: Watercheck w/PO8/28/2018 2:20:14 PM



NDToxaphene mg/L 0.003 EPA Primary 0.001

NDTrifluralin mg/L -- 0.002

We certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted by methods
approved by the U.S. Environmental Protection Agency or variations of these EPA methods.

These test results are intended to be used for informational purposes only and may not be used for regulatory compliance.

National Testing Laboratories, Ltd.
NATIONAL TESTING LABORATORIES, LTD

Status Contaminant Results Units National Standards Min. Detection Level

Page 6 of 6 Sample: 887712Product: Watercheck w/PO8/28/2018 2:20:14 PM



These results may be invalid.

This informational water quality report compares the actual test result to national standards as defined in the EPA's Primary and
Secondary Drinking Water Regulations.

Definition and Legend

The contaminant was not detected in the sample above the minimum detection level.

The contaminant was detected at or above the minimum detection level, but not above the referenced standard.

The contaminant was detected above the standard, which is not an EPA enforceable MCL.

The contaminant was detected above the EPA enforceable MCL.

mg/L (ppm):

The lowest level that the laboratory can detect a contaminant.

ND: The contaminant was not detected above the minimum detection level.

Minimum Detection
Level (MDL):

Unless otherwise indicated, results and standards are expressed as an amount in milligrams per liter or
parts per million.

Primary Standards: Are expressed as the maximum contaminant level (MCL) which is the highest level of contaminant that
is allowed in drinking water. MCLs are enforceable standards.

Secondary standards: Are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,or color) in drinking water. Individual
states may choose to adopt them as enforceable standards.

Action levels: Are defined in treatment techniques which are required processes intended to reduce the level of a
contaminant in drinking water.

NA: The contaminant was not analyzed.

Ordered By:
Emery & Garrett Groundwater Investigations,
LLC
56 Main Street
Meredith, NH 03253
ATTN:  Emery & Garrett Groundwater Inc.

Client:

Informational Water Quality Report

Sample Number:

Collection Date and Time:
Received Date and Time:
Date Completed:

887710

8/9/2018 2:20 PM
8/10/2018 10:05 AM
8/28/2018

Well Water

MER-45-AR3Location:

Type of Water:

Watercheck w/PO

Metals Filtered
0.5hr ptest

6571 Wilson Mills Rd
Cleveland, Ohio  44143

1-800-458-3330



Microbiologicals

No bacteria sample was submitted.Total Coliform by P/A

Inorganic Analytes - Metals

NDAluminum mg/L 0.2 EPA Secondary 0.1

NDArsenic mg/L 0.010 EPA Primary 0.005

NDBarium mg/L 2 EPA Primary 0.30

NDCadmium mg/L 0.005 EPA Primary 0.002

31.4Calcium mg/L -- 2.0

NDChromium mg/L 0.1 EPA Primary 0.010

NDCopper mg/L 1.3 EPA Action Level 0.004

NDIron mg/L 0.3 EPA Secondary 0.020

NDLead mg/L 0.015 EPA Action Level 0.002

0.006Lithium mg/L -- 0.001

5.89Magnesium mg/L -- 0.10

NDManganese mg/L 0.05 EPA Secondary 0.004

NDMercury mg/L 0.002 EPA Primary 0.001

NDNickel mg/L -- 0.020

3.4Potassium mg/L -- 1.0

NDSelenium mg/L 0.05 EPA Primary 0.020

17.5Silica mg/L -- 0.1

NDSilver mg/L 0.100 EPA Secondary 0.002

125Sodium mg/L -- 1

0.302Strontium mg/L -- 0.001

NDUranium mg/L 0.030 EPA Primary 0.001

0.058Zinc mg/L 5 EPA Secondary 0.004

Physical Factors

22Alkalinity (Total as CaCO3) mg/L -- 20

100Hardness mg/L 100 NTL Internal 10

Status Contaminant Results Units National Standards Min. Detection Level

Page 2 of 6 Sample: 887710Product: Watercheck w/PO8/28/2018 2:20:10 PM



6.0pH pH Units 6.5 to 8.5 EPA Secondary

480Total Dissolved Solids mg/L 500 EPA Secondary 20

NDTurbidity NTU 1.0 EPA Action Level 0.1

Inorganic Analytes - Other

NDBromide mg/L -- 0.5

270.0Chloride mg/L 250 EPA Secondary 5.0

NDFluoride mg/L 4.0 EPA Primary 0.5

1.7Nitrate as N mg/L 10 EPA Primary 0.5

NDNitrite as N mg/L 1 EPA Primary 0.5

NDOrtho Phosphate mg/L -- 2.0

11.0Sulfate mg/L 250 EPA Secondary 5.0

Organic Analytes - Trihalomethanes

NDBromodichloromethane mg/L -- 0.002

NDBromoform mg/L -- 0.004

NDChloroform mg/L -- 0.002

NDDibromochloromethane mg/L -- 0.004

NDTotal THMs mg/L 0.080 EPA Primary 0.002

Organic Analytes - Volatiles

ND1,1,1,2-Tetrachloroethane mg/L -- 0.002

ND1,1,1-Trichloroethane mg/L 0.2 EPA Primary 0.001

ND1,1,2,2-Tetrachloroethane mg/L -- 0.002

ND1,1,2-Trichloroethane mg/L 0.005 EPA Primary 0.002

ND1,1-Dichloroethane mg/L -- 0.002

ND1,1-Dichloroethene mg/L 0.007 EPA Primary 0.001

ND1,1-Dichloropropene mg/L -- 0.002

ND1,2,3-Trichlorobenzene mg/L -- 0.002

ND1,2,3-Trichloropropane mg/L -- 0.002

ND1,2,4-Trichlorobenzene mg/L 0.07 EPA Primary 0.002

Status Contaminant Results Units National Standards Min. Detection Level
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ND1,2-Dichlorobenzene mg/L 0.6 EPA Primary 0.001

ND1,2-Dichloroethane mg/L 0.005 EPA Primary 0.001

ND1,2-Dichloropropane mg/L 0.005 EPA Primary 0.002

ND1,3-Dichlorobenzene mg/L -- 0.001

ND1,3-Dichloropropane mg/L -- 0.002

ND1,4-Dichlorobenzene mg/L 0.075 EPA Primary 0.001

ND2,2-Dichloropropane mg/L -- 0.002

ND2-Chlorotoluene mg/L -- 0.001

ND4-Chlorotoluene mg/L -- 0.001

NDAcetone mg/L -- 0.01

NDBenzene mg/L 0.005 EPA Primary 0.001

NDBromobenzene mg/L -- 0.002

NDBromomethane mg/L -- 0.002

NDCarbon Tetrachloride mg/L 0.005 EPA Primary 0.001

NDChlorobenzene mg/L 0.1 EPA Primary 0.001

NDChloroethane mg/L -- 0.002

NDChloromethane mg/L -- 0.002

NDcis-1,2-Dichloroethene mg/L 0.07 EPA Primary 0.002

NDcis-1,3-Dichloropropene mg/L -- 0.002

NDDBCP mg/L -- 0.001

NDDibromomethane mg/L -- 0.002

NDDichlorodifluoromethane mg/L -- 0.002

NDDichloromethane mg/L 0.005 EPA Primary 0.002

NDEDB mg/L -- 0.001

NDEthylbenzene mg/L 0.7 EPA Primary 0.001

NDMethyl Tert Butyl Ether mg/L -- 0.004

NDMethyl-Ethyl Ketone mg/L -- 0.01

NDStyrene mg/L 0.1 EPA Primary 0.001

Status Contaminant Results Units National Standards Min. Detection Level
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NDTetrachloroethene mg/L 0.005 EPA Primary 0.002

NDTetrahydrofuran mg/L -- 0.01

NDToluene mg/L 1 EPA Primary 0.001

NDtrans-1,2-Dichloroethene mg/L 0.1 EPA Primary 0.002

NDtrans-1,3-Dichloropropene mg/L -- 0.002

NDTrichloroethene mg/L 0.005 EPA Primary 0.001

NDTrichlorofluoromethane mg/L -- 0.002

NDVinyl Chloride mg/L 0.002 EPA Primary 0.001

NDXylenes (Total) mg/L 10 EPA Primary 0.001

Organic Analytes - Others

ND2,4-D mg/L 0.07 EPA Primary 0.010

NDAlachlor mg/L 0.002 EPA Primary 0.001

NDAldrin mg/L -- 0.002

NDAtrazine mg/L 0.003 EPA Primary 0.002

NDChlordane mg/L 0.002 EPA Primary 0.001

NDDichloran mg/L -- 0.002

NDDieldrin mg/L -- 0.001

NDEndrin mg/L 0.002 EPA Primary 0.0001

NDHeptachlor mg/L 0.0004 EPA Primary 0.0004

NDHeptachlor Epoxide mg/L 0.0002 EPA Primary 0.0001

NDHexachlorobenzene mg/L 0.001 EPA Primary 0.0005

NDHexachlorocyclopentadiene mg/L 0.05 EPA Primary 0.001

NDLindane mg/L 0.0002 EPA Primary 0.0002

NDMethoxychlor mg/L 0.04 EPA Primary 0.002

NDPentachloronitrobenzene mg/L -- 0.002

NDSilvex 2,4,5-TP mg/L 0.05 EPA Primary 0.005

NDSimazine mg/L 0.004 EPA Primary 0.002

NDTotal PCBs mg/L 0.0005 EPA Primary 0.0005

Status Contaminant Results Units National Standards Min. Detection Level
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NDToxaphene mg/L 0.003 EPA Primary 0.001

NDTrifluralin mg/L -- 0.002

We certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted by methods
approved by the U.S. Environmental Protection Agency or variations of these EPA methods.

These test results are intended to be used for informational purposes only and may not be used for regulatory compliance.

National Testing Laboratories, Ltd.
NATIONAL TESTING LABORATORIES, LTD

Status Contaminant Results Units National Standards Min. Detection Level
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Emery & Garrett Groundwater Investigations, A Division of GZA 

APPENDIX E 
 

WATER QUALITY RESULTS FROM SURFACE WATER  
 



These results may be invalid.

This informational water quality report compares the actual test result to national standards as defined in the EPA's Primary and
Secondary Drinking Water Regulations.

Definition and Legend

The contaminant was not detected in the sample above the minimum detection level.

The contaminant was detected at or above the minimum detection level, but not above the referenced standard.

The contaminant was detected above the standard, which is not an EPA enforceable MCL.

The contaminant was detected above the EPA enforceable MCL.

mg/L (ppm):

The lowest level that the laboratory can detect a contaminant.

ND: The contaminant was not detected above the minimum detection level.

Minimum Detection
Level (MDL):

Unless otherwise indicated, results and standards are expressed as an amount in milligrams per liter or
parts per million.

Primary Standards: Are expressed as the maximum contaminant level (MCL) which is the highest level of contaminant that
is allowed in drinking water. MCLs are enforceable standards.

Secondary standards: Are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,or color) in drinking water. Individual
states may choose to adopt them as enforceable standards.

Action levels: Are defined in treatment techniques which are required processes intended to reduce the level of a
contaminant in drinking water.

NA: The contaminant was not analyzed.

Ordered By:
Emery & Garrett Groundwater Investigations,
LLC
56 Main Street
PO Box 1578
Meredith, NH 03253

Client:
MVD- 4&5 AR

Informational Water Quality Report

Sample Number:

Collection Date and Time:
Received Date and Time:
Date Completed:

884662

5/7/2018 1:30 PM
5/10/2018 11:50 AM
5/18/2018

Other

Merrimack RiverLocation:

Type of Water:

Watercheck w/PO

Metals Not Filtered
High Flow

6571 Wilson Mills Rd
Cleveland, Ohio  44143

1-800-458-3330



Microbiologicals

No bacteria sample was submitted.Total Coliform by P/A

Inorganic Analytes - Metals

0.3Aluminum mg/L 0.2 EPA Secondary 0.1

NDArsenic mg/L 0.010 EPA Primary 0.005

NDBarium mg/L 2 EPA Primary 0.30

NDCadmium mg/L 0.005 EPA Primary 0.002

2.8Calcium mg/L -- 2.0

NDChromium mg/L 0.1 EPA Primary 0.010

NDCopper mg/L 1.3 EPA Action Level 0.004

0.521Iron mg/L 0.3 EPA Secondary 0.020

NDLead mg/L 0.015 EPA Action Level 0.002

0.001Lithium mg/L -- 0.001

0.57Magnesium mg/L -- 0.10

0.089Manganese mg/L 0.05 EPA Secondary 0.004

NDMercury mg/L 0.002 EPA Primary 0.001

NDNickel mg/L -- 0.020

NDPotassium mg/L -- 1.0

NDSelenium mg/L 0.05 EPA Primary 0.020

5.1Silica mg/L -- 0.1

NDSilver mg/L 0.100 EPA Secondary 0.002

9Sodium mg/L -- 1

0.022Strontium mg/L -- 0.001

NDUranium mg/L 0.030 EPA Primary 0.001

0.006Zinc mg/L 5 EPA Secondary 0.004

Physical Factors

NDAlkalinity (Total as CaCO3) mg/L -- 20

NDHardness mg/L 100 NTL Internal 10

Status Contaminant Results Units National Standards Min. Detection Level
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6.3pH pH Units 6.5 to 8.5 EPA Secondary

30Total Dissolved Solids mg/L 500 EPA Secondary 20

1.5Turbidity NTU 1.0 EPA Action Level 0.1

Inorganic Analytes - Other

NDBromide mg/L -- 0.5

12.0Chloride mg/L 250 EPA Secondary 5.0

NDFluoride mg/L 4.0 EPA Primary 0.5

NDNitrate as N mg/L 10 EPA Primary 0.5

NDNitrite as N mg/L 1 EPA Primary 0.5

NDOrtho Phosphate mg/L -- 2.0

NDSulfate mg/L 250 EPA Secondary 5.0

Organic Analytes - Trihalomethanes

NDBromodichloromethane mg/L -- 0.002

NDBromoform mg/L -- 0.004

NDChloroform mg/L -- 0.002

NDDibromochloromethane mg/L -- 0.004

NDTotal THMs mg/L 0.080 EPA Primary 0.002

Organic Analytes - Volatiles

ND1,1,1,2-Tetrachloroethane mg/L -- 0.002

ND1,1,1-Trichloroethane mg/L 0.2 EPA Primary 0.001

ND1,1,2,2-Tetrachloroethane mg/L -- 0.002

ND1,1,2-Trichloroethane mg/L 0.005 EPA Primary 0.002

ND1,1-Dichloroethane mg/L -- 0.002

ND1,1-Dichloroethene mg/L 0.007 EPA Primary 0.001

ND1,1-Dichloropropene mg/L -- 0.002

ND1,2,3-Trichlorobenzene mg/L -- 0.002

ND1,2,3-Trichloropropane mg/L -- 0.002

ND1,2,4-Trichlorobenzene mg/L 0.07 EPA Primary 0.002

Status Contaminant Results Units National Standards Min. Detection Level
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ND1,2-Dichlorobenzene mg/L 0.6 EPA Primary 0.001

ND1,2-Dichloroethane mg/L 0.005 EPA Primary 0.001

ND1,2-Dichloropropane mg/L 0.005 EPA Primary 0.002

ND1,3-Dichlorobenzene mg/L -- 0.001

ND1,3-Dichloropropane mg/L -- 0.002

ND1,4-Dichlorobenzene mg/L 0.075 EPA Primary 0.001

ND2,2-Dichloropropane mg/L -- 0.002

ND2-Chlorotoluene mg/L -- 0.001

ND4-Chlorotoluene mg/L -- 0.001

NDAcetone mg/L -- 0.01

NDBenzene mg/L 0.005 EPA Primary 0.001

NDBromobenzene mg/L -- 0.002

NDBromomethane mg/L -- 0.002

NDCarbon Tetrachloride mg/L 0.005 EPA Primary 0.001

NDChlorobenzene mg/L 0.1 EPA Primary 0.001

NDChloroethane mg/L -- 0.002

NDChloromethane mg/L -- 0.002

NDcis-1,2-Dichloroethene mg/L 0.07 EPA Primary 0.002

NDcis-1,3-Dichloropropene mg/L -- 0.002

NDDBCP mg/L -- 0.001

NDDibromomethane mg/L -- 0.002

NDDichlorodifluoromethane mg/L -- 0.002

NDDichloromethane mg/L 0.005 EPA Primary 0.002

NDEDB mg/L -- 0.001

NDEthylbenzene mg/L 0.7 EPA Primary 0.001

NDMethyl Tert Butyl Ether mg/L -- 0.004

NDMethyl-Ethyl Ketone mg/L -- 0.01

NDStyrene mg/L 0.1 EPA Primary 0.001

Status Contaminant Results Units National Standards Min. Detection Level

Page 4 of 6 Sample: 884662Product: Watercheck w/PO5/18/2018 4:26:09 PM



NDTetrachloroethene mg/L 0.005 EPA Primary 0.002

NDTetrahydrofuran mg/L -- 0.01

NDToluene mg/L 1 EPA Primary 0.001

NDtrans-1,2-Dichloroethene mg/L 0.1 EPA Primary 0.002

NDtrans-1,3-Dichloropropene mg/L -- 0.002

NDTrichloroethene mg/L 0.005 EPA Primary 0.001

NDTrichlorofluoromethane mg/L -- 0.002

NDVinyl Chloride mg/L 0.002 EPA Primary 0.001

NDXylenes (Total) mg/L 10 EPA Primary 0.001

Organic Analytes - Others

ND2,4-D mg/L 0.07 EPA Primary 0.010

NDAlachlor mg/L 0.002 EPA Primary 0.001

NDAldrin mg/L -- 0.002

NDAtrazine mg/L 0.003 EPA Primary 0.002

NDChlordane mg/L 0.002 EPA Primary 0.001

NDDichloran mg/L -- 0.002

NDDieldrin mg/L -- 0.001

NDEndrin mg/L 0.002 EPA Primary 0.0001

NDHeptachlor mg/L 0.0004 EPA Primary 0.0004

NDHeptachlor Epoxide mg/L 0.0002 EPA Primary 0.0001

NDHexachlorobenzene mg/L 0.001 EPA Primary 0.0005

NDHexachlorocyclopentadiene mg/L 0.05 EPA Primary 0.001

NDLindane mg/L 0.0002 EPA Primary 0.0002

NDMethoxychlor mg/L 0.04 EPA Primary 0.002

NDPentachloronitrobenzene mg/L -- 0.002

NDSilvex 2,4,5-TP mg/L 0.05 EPA Primary 0.005

NDSimazine mg/L 0.004 EPA Primary 0.002

NDTotal PCBs mg/L 0.0005 EPA Primary 0.0005

Status Contaminant Results Units National Standards Min. Detection Level

Page 5 of 6 Sample: 884662Product: Watercheck w/PO5/18/2018 4:26:09 PM



NDToxaphene mg/L 0.003 EPA Primary 0.001

NDTrifluralin mg/L -- 0.002

We certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted by methods
approved by the U.S. Environmental Protection Agency or variations of these EPA methods.

These test results are intended to be used for informational purposes only and may not be used for regulatory compliance.

National Testing Laboratories, Ltd.
NATIONAL TESTING LABORATORIES, LTD

Status Contaminant Results Units National Standards Min. Detection Level
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These results may be invalid.

This informational water quality report compares the actual test result to national standards as defined in the EPA's Primary and
Secondary Drinking Water Regulations.

Definition and Legend

The contaminant was not detected in the sample above the minimum detection level.

The contaminant was detected at or above the minimum detection level, but not above the referenced standard.

The contaminant was detected above the standard, which is not an EPA enforceable MCL.

The contaminant was detected above the EPA enforceable MCL.

mg/L (ppm):

The lowest level that the laboratory can detect a contaminant.

ND: The contaminant was not detected above the minimum detection level.

Minimum Detection
Level (MDL):

Unless otherwise indicated, results and standards are expressed as an amount in milligrams per liter or
parts per million.

Primary Standards: Are expressed as the maximum contaminant level (MCL) which is the highest level of contaminant that
is allowed in drinking water. MCLs are enforceable standards.

Secondary standards: Are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,or color) in drinking water. Individual
states may choose to adopt them as enforceable standards.

Action levels: Are defined in treatment techniques which are required processes intended to reduce the level of a
contaminant in drinking water.

NA: The contaminant was not analyzed.

Ordered By:
Emery & Garrett Groundwater Investigations,
LLC
56 Main Street
PO Box 1578
Meredith, NH 03253

Client:
MVD- 4&5 AR

Informational Water Quality Report

Sample Number:

Collection Date and Time:
Received Date and Time:
Date Completed:

884663

5/7/2018 3:00 PM
5/10/2018 11:50 AM
5/18/2018

Other

Baboosic BrookLocation:

Type of Water:

Watercheck w/PO

Metals Not Filtered
High Flow

6571 Wilson Mills Rd
Cleveland, Ohio  44143

1-800-458-3330



Microbiologicals

No bacteria sample was submitted.Total Coliform by P/A

Inorganic Analytes - Metals

NDAluminum mg/L 0.2 EPA Secondary 0.1

NDArsenic mg/L 0.010 EPA Primary 0.005

NDBarium mg/L 2 EPA Primary 0.30

NDCadmium mg/L 0.005 EPA Primary 0.002

8.3Calcium mg/L -- 2.0

NDChromium mg/L 0.1 EPA Primary 0.010

NDCopper mg/L 1.3 EPA Action Level 0.004

0.801Iron mg/L 0.3 EPA Secondary 0.020

NDLead mg/L 0.015 EPA Action Level 0.002

NDLithium mg/L -- 0.001

1.80Magnesium mg/L -- 0.10

0.121Manganese mg/L 0.05 EPA Secondary 0.004

NDMercury mg/L 0.002 EPA Primary 0.001

NDNickel mg/L -- 0.020

1.5Potassium mg/L -- 1.0

NDSelenium mg/L 0.05 EPA Primary 0.020

3.3Silica mg/L -- 0.1

NDSilver mg/L 0.100 EPA Secondary 0.002

32Sodium mg/L -- 1

0.082Strontium mg/L -- 0.001

NDUranium mg/L 0.030 EPA Primary 0.001

NDZinc mg/L 5 EPA Secondary 0.004

Physical Factors

NDAlkalinity (Total as CaCO3) mg/L -- 20

28Hardness mg/L 100 NTL Internal 10

Status Contaminant Results Units National Standards Min. Detection Level
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7.6pH pH Units 6.5 to 8.5 EPA Secondary

99Total Dissolved Solids mg/L 500 EPA Secondary 20

0.7Turbidity NTU 1.0 EPA Action Level 0.1

Inorganic Analytes - Other

NDBromide mg/L -- 0.5

51.0Chloride mg/L 250 EPA Secondary 5.0

NDFluoride mg/L 4.0 EPA Primary 0.5

NDNitrate as N mg/L 10 EPA Primary 0.5

NDNitrite as N mg/L 1 EPA Primary 0.5

NDOrtho Phosphate mg/L -- 2.0

NDSulfate mg/L 250 EPA Secondary 5.0

Organic Analytes - Trihalomethanes

NDBromodichloromethane mg/L -- 0.002

NDBromoform mg/L -- 0.004

NDChloroform mg/L -- 0.002

NDDibromochloromethane mg/L -- 0.004

NDTotal THMs mg/L 0.080 EPA Primary 0.002

Organic Analytes - Volatiles

ND1,1,1,2-Tetrachloroethane mg/L -- 0.002

ND1,1,1-Trichloroethane mg/L 0.2 EPA Primary 0.001

ND1,1,2,2-Tetrachloroethane mg/L -- 0.002

ND1,1,2-Trichloroethane mg/L 0.005 EPA Primary 0.002

ND1,1-Dichloroethane mg/L -- 0.002

ND1,1-Dichloroethene mg/L 0.007 EPA Primary 0.001

ND1,1-Dichloropropene mg/L -- 0.002

ND1,2,3-Trichlorobenzene mg/L -- 0.002

ND1,2,3-Trichloropropane mg/L -- 0.002

ND1,2,4-Trichlorobenzene mg/L 0.07 EPA Primary 0.002

Status Contaminant Results Units National Standards Min. Detection Level

Page 3 of 6 Sample: 884663Product: Watercheck w/PO5/18/2018 4:26:10 PM



ND1,2-Dichlorobenzene mg/L 0.6 EPA Primary 0.001

ND1,2-Dichloroethane mg/L 0.005 EPA Primary 0.001

ND1,2-Dichloropropane mg/L 0.005 EPA Primary 0.002

ND1,3-Dichlorobenzene mg/L -- 0.001

ND1,3-Dichloropropane mg/L -- 0.002

ND1,4-Dichlorobenzene mg/L 0.075 EPA Primary 0.001

ND2,2-Dichloropropane mg/L -- 0.002

ND2-Chlorotoluene mg/L -- 0.001

ND4-Chlorotoluene mg/L -- 0.001

NDAcetone mg/L -- 0.01

NDBenzene mg/L 0.005 EPA Primary 0.001

NDBromobenzene mg/L -- 0.002

NDBromomethane mg/L -- 0.002

NDCarbon Tetrachloride mg/L 0.005 EPA Primary 0.001

NDChlorobenzene mg/L 0.1 EPA Primary 0.001

NDChloroethane mg/L -- 0.002

NDChloromethane mg/L -- 0.002

NDcis-1,2-Dichloroethene mg/L 0.07 EPA Primary 0.002

NDcis-1,3-Dichloropropene mg/L -- 0.002

NDDBCP mg/L -- 0.001

NDDibromomethane mg/L -- 0.002

NDDichlorodifluoromethane mg/L -- 0.002

NDDichloromethane mg/L 0.005 EPA Primary 0.002

NDEDB mg/L -- 0.001

NDEthylbenzene mg/L 0.7 EPA Primary 0.001

NDMethyl Tert Butyl Ether mg/L -- 0.004

NDMethyl-Ethyl Ketone mg/L -- 0.01

NDStyrene mg/L 0.1 EPA Primary 0.001

Status Contaminant Results Units National Standards Min. Detection Level
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NDTetrachloroethene mg/L 0.005 EPA Primary 0.002

NDTetrahydrofuran mg/L -- 0.01

NDToluene mg/L 1 EPA Primary 0.001

NDtrans-1,2-Dichloroethene mg/L 0.1 EPA Primary 0.002

NDtrans-1,3-Dichloropropene mg/L -- 0.002

NDTrichloroethene mg/L 0.005 EPA Primary 0.001

NDTrichlorofluoromethane mg/L -- 0.002

NDVinyl Chloride mg/L 0.002 EPA Primary 0.001

NDXylenes (Total) mg/L 10 EPA Primary 0.001

Organic Analytes - Others

ND2,4-D mg/L 0.07 EPA Primary 0.010

NDAlachlor mg/L 0.002 EPA Primary 0.001

NDAldrin mg/L -- 0.002

NDAtrazine mg/L 0.003 EPA Primary 0.002

NDChlordane mg/L 0.002 EPA Primary 0.001

NDDichloran mg/L -- 0.002

NDDieldrin mg/L -- 0.001

NDEndrin mg/L 0.002 EPA Primary 0.0001

NDHeptachlor mg/L 0.0004 EPA Primary 0.0004

NDHeptachlor Epoxide mg/L 0.0002 EPA Primary 0.0001

NDHexachlorobenzene mg/L 0.001 EPA Primary 0.0005

NDHexachlorocyclopentadiene mg/L 0.05 EPA Primary 0.001

NDLindane mg/L 0.0002 EPA Primary 0.0002

NDMethoxychlor mg/L 0.04 EPA Primary 0.002

NDPentachloronitrobenzene mg/L -- 0.002

NDSilvex 2,4,5-TP mg/L 0.05 EPA Primary 0.005

NDSimazine mg/L 0.004 EPA Primary 0.002

NDTotal PCBs mg/L 0.0005 EPA Primary 0.0005

Status Contaminant Results Units National Standards Min. Detection Level
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NDToxaphene mg/L 0.003 EPA Primary 0.001

NDTrifluralin mg/L -- 0.002

We certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted by methods
approved by the U.S. Environmental Protection Agency or variations of these EPA methods.

These test results are intended to be used for informational purposes only and may not be used for regulatory compliance.

National Testing Laboratories, Ltd.
NATIONAL TESTING LABORATORIES, LTD

Status Contaminant Results Units National Standards Min. Detection Level
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