
Robert G. Gerber 
51 Woodland Road, Apt. 1 

Cape Elizabeth, ME 04107-1245 
 
March 8, 2018 
 
Hancock “Griff” Fenton, Chairman 
Lamoine Board of Appeals 
Town of Lamoine 
606 Douglas Highway 
Lamoine, ME  04605 
 
Re: Harold MacQuinn, Inc. –Peer Review  
 Kittredge Pit – Gravel Extraction Permit & Site Plan Review Permit 
 
Dear Chair Fenton: 
 
In 2013, while working for Ransom Consulting, Inc., I was asked by the Lamoine Planning 
Board to review and analyze a report by Summit Environmental Consultants, Inc. (“Summit”) 
dated September 2012, a rebuttal by Dr. Willem Brutsaert (“Brutsaert”) dated January 2013, and 
a surrebuttal by Summit to Brutsaert’s testimony, dated February 2013.  The task was to analyze 
the record, including tables, boring logs, groundwater elevations, maps, and other references and 
to identify, to the extent possible, the potential groundwater impact.   
 
On April 16, 2013 I submitted a report to John S. Holt, Chair of the Planning Board.  A copy of 
this report is attached as Exhibit 1.  The report highlighted a number of questions that were 
raised following my review and laid out a proposed request for additional exploration that would 
assist with answering what I articulated as the two most important questions pertaining to the 
groundwater impact of the proposed expansion. 
 
In August 2013, Summit collected a series of streamflow measurements in Archer’s Brook and a 
tributary to Archer’s Brook that originates near Cold Spring.  These measurements, together with 
precipitation and geologic information, served as a basis for a Water Balance analysis that was 
conducted as a result of my recommendations.   
 
In November 2013, a number of borings were installed in and around the proposed excavation 
site to gather geologic data.  Seven of these borings were completed as monitoring wells.  Five of 
the monitoring wells (PB-1, 2, 3, 4S and 4D) were installed at locations I recommended based on 
the study.  Two of the monitoring wells (OW-2 and MW-4) were installed in order to obtain 
additional geologic data and to provide monitoring points in previously permitted portions of 
Kittridge Pit.   
 
On March 15, 2014, after reviewing the report entitled “Supplemental Hydrogeologic 
Assessment” prepared by Michael Deyling of Summit, I sent a memorandum to Mr. Holt.  In this 
memorandum I requested additional data and information that would allow me to answer some 
of the questions still remaining.  A copy of this memorandum is attached as Exhibit 2.   
 



On March 27, 2014, I submitted a memorandum to Mr. Holt regarding my review of the Summit 
report and additional exploration on the MacQuinn Pit and additional follow-up materials.  At 
this time, I suggested a proposed permit condition that should protect the Cold Water Spring.  As 
noted in this report, there are two separate and distinct water tables.  The two water tables are not 
hydraulically connected upgradient of the spring or within the proposed pit area.   Therefore, 
excavation of the proposed pit will not impact the spring hydraulically (i.e., dry up the spring) 
nor would the spring be impacted by any unanticipated release of petroleum product within the 
pit excavation area.  A copy of this memorandum is attached as Exhibit 3.  
 
I am presently working with the Cold Spring Water Company to develop a well head protection 
plan for Cold Spring.  This study will not be completed until April and a report will be generated 
at that time.  No data that I have reviewed in connection with this study, on behalf of Cold Water 
Spring Company, changes my findings and recommendations from the peer review conducted in 
2014.   
 
I regret being unable to join you in person to provide this testimony.  An upcoming surgical 
procedure does not allow me to commit to attending so I provide this written summary to affirm 
my 2014 peer review.   
 
Thank you. 
 
Sincerely, 
 
 
 
 
 
 
Robert G. Gerber, Certified Geologist #110 
 
Enclosures:  Exhibits 1-3  
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April 16, 2013 
 
R131.06049.001 
 
Mr. John S. Holt, Chair 
Lamoine Planning Board 
606 Doughlas Highway 
Lamoine, ME 04605 
 
Re:  Peer Review of MacQuinn Gravel Pit Expansion Application 
 
Dear Mr. Holt: 
 
In accordance with Ransom Consulting, Inc.’s (Ransom) proposal of March 14, 2013, and the 
Lamoine Planning Board’s acceptance of that proposal in an April 3, 2013 email, Ransom has 
completed Task 1 of the work scope.  This report summarizes our review of written 
documents submitted to the Board as part of its review of the proposal of Harold MacQuinn, 
Inc., to expand its gravel pit by moving into the area shown on the attached Figure 1 and 
apparently part of Lamoine Tax Map 3, Lots 31 and 33.  Specifically, Ransom’s work includes a 
review and analysis of a report by Summit Environmental Consultants, Inc. (Summit), of 
September 2012 (beginning on P. 74 of the Record), a rebuttal by Dr. Willem Brutsaert 
(Brutsaert) dated January 2013 (beginning on P. 228 of the Record), and a surrebuttal by 
Summit to Brutsaert’s testimony, dated Feb. 1, 2013 (beginning on P. 221 of the record).  
These three reports contained tables, boring logs, groundwater elevations, maps, and other 
references and my analysis is based on the data contained in or referenced by these pieces of 
the record.  Ransom’s task was to analyze the record and identify, to the extent possible, the 
potential groundwater impact. 
 
One of the first tasks that we undertook was to assemble all of the data into ArcGIS so that 
everything could be correctly georeferenced.  We noticed that the November 2011 LiDAR GIS 
products were available from the Maine Office of GIS so we downloaded the new topographic 
maps and hillshade representations of topography.  We georeferenced the data points 
contained in the three reports by aligning data with identifiable points on the 2003 
orthophotograph or the USGS 7.5’ topographic map of the area.  Therefore, we transferred 
Summit’s “site boundaries, cross section locations, and data points” from the various maps to 
the ArcGIS environment.  A map in the Record that showed the proposed final topographic 
configuration of the completed pit was on P. 136 of the Record and was a map prepared by 
Summit called “Post Development Drainage Plan.”  We assume that this represents the final 
outcome of the project that is before the Board for approval.
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Using the LiDAR-determined ground surface, we estimated the ground elevation for each 
geologic data point, and then subtracted the depths to different features of interest to find the 
depths to such features as:  1) an upper, or perched water table in fine-grained glaciomarine 
sediments; 2) the position of the uppermost glaciomarine fine-grained sediment; 3) any 
deeper identified water table in the sand and gravel aquifer; and 4) the top of bedrock.  
Additional data points were added along the Jordan River, Archers Brook, Blunts Pond, and a 
few other small unnamed streams and tributaries that were obviously in glaciomarine fine-
grained sediments.  The purpose of these points was to add additional data points to the top of 
glaciomarine fine-grained sediments, and a perched water table elevation.   Although most of 
the ground elevations that were surveyed at the Summit data points (after changing from 
NGVD29 to NAVD88 datum = 0.64’ difference) were in close agreement with the LiDAR (95% 
of LiDAR points are supposed to be within +/- 0.5’ of true ground surface), one point, MW-3-
2012 has a difference in estimated ground elevation of about 27 feet, suggesting that either 
the survey data at MW-3-2012 are off either vertically or horizontally or MW-3-2012 was not 
plotted at the correct location on the Summit maps.  We also note that on our maps we 
abbreviate the name for “glaciomarine fine-grained sediments” to “clay” simply for the 
purpose of fitting the text easily into the figures.  We understand that the glaciomarine 
sequence is not all clay and that silty fine sands, silts, and clay-silts are stratified to form the 
unit and the texture is variable from place to place and one depth to another. 
 
We put together all of the viable data for each of the four groups of data—shallow water table; 
deep water table; top of clay; and top of bedrock—in the program SURFER9 to contour the 
data using the minimum curvature algorithm, then blanked out large areas of the contour map 
where no data existed as we did not want to extrapolate far without data.  By digitizing the 
location of the Summit Geologic Sections AA’ and BB’, we brought those into SURFER as *.bln 
files and used them to cut “slices” through the four data sets, giving us the elevation profiles of 
each data set along each of the two cross sections, in the general vicinity of where data 
existed.  These data sets consist of sets of coordinates of distance from the beginning of the 
section and elevation of the data in NAVD88 feet.  These data sets were then combined in 
EXCEL to show the estimated positions in cross section. 
 
In reviewing the data and comparing the Summit interpretations to those of Brutsaert, the 
thing that struck us was that there are obviously two different water tables in the vicinity of 
the proposed gravel pit expansion.  Cold Spring, which is located at the intersection of 
Geologic Cross Sections AA’ and BB’ and is the source of a small community water supply in 
Lamoine, is formed by springs that exit at the interface of a sand and gravel layer that pinches 
out over an underlying glaciomarine fine-grained sediment layer, which we will call “clay” for 
short, but understand the caveat we gave in the previous paragraph.  All indications are that 
this water table that supplies Cold Spring is a perched or “shallow” water table.  Boring logs 
and monitoring wells MW-1 and MW-3-2012 suggest a deeper water table in sand and gravel 
underlies the “clay” layer.  In other words, the clay layer is sandwiched into the sand and 
gravel and a monitoring well that has a screen set deep into the clay layer shows up as “dry”.  
Monitoring well OW-1 (the one in the existing Kittridge Pit) finds a groundwater table at 
about elevation 25’ NAVD88.  Given the knowledge and approximate inclination and 
distribution of the “clay” layer in the sand and gravel, the question is how important this clay 
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layer is to diverting precipitation recharge going down through the gravel pit area from the 
surface sands and gravels towards the Cold Spring area.  As described below, it appears that 
the clay layer is sloped upward from Cold Springs into the pit area and it is not a stretch to 
conclude that Cold Spring is recharged by groundwater that percolates into the sand and 
gravel of the pit area, travels downward and hits the clay layer that slopes toward Cold Spring, 
and then flows down along this clay layer, concentrating and developing a more defined 
perched water table as it nears the Spring.  How much of this clay layer can be removed before 
Cold Spring has a “significant impact”? 
 
Figure 1 shows the proposed pit expansion area, the locations of Geologic Cross Sections AA’ 
and BB’ (the same as used by Summit), and a contour map of the top of the “clay” unit inferred 
from a few boring logs, and data points located along streams in obvious glaciomarine 
sediment terrain.  Notice how the clay layer is interpreted to slope upward from the Cold 
Spring area (at the juncture of the two cross sections) toward the middle of the pit expansion 
area but remain well below the ground surface.  Figure 2 is a color-coded digital terrain 
model that accentuates with color the differences in the ground surface elevation.  Otherwise, 
the information is the same as on Figure 1.  Figure 3 is a shaded relief model developed from 
the LiDAR data that is quite informative as to what is happening geologically.  Notice the 
rather smoothed ground surface on the southeast side of the large raised mound of sand and 
gravel on the western end of Cross Section AA’.  We interpret this rounded shoulder to be 
beach deposits in sand and gravel on top of the clay unit.  The beach was formed immediately 
after deglaciation when the relative sea level dropped fairly rapidly from Elevation 240’ at the 
time of deglaciation toward where it is today at 0’. 
 
The important difference between the Summit interpretation and the Brutsaert interpretation 
has to do with whether or not the clay layer under the beach deposits extends into the gravel 
pit area and is important to the hydrology of Cold Spring.  Summit’s Geologic Cross Section AA’ 
as shown on P. 231 of the Record (Attachment 1) suggests that the clay layer just laps up on 
the side of the esker, but does not penetrate into it.  Summit’s written analysis does not seem 
to put any weight on a clay layer penetrating into the gravel pit, either, despite boring log 
descriptions (Attachment 2) that suggest some type of fine-grained glaciomarine deposits 
being encountered at depth in borings near the expansion area.  We have attached several 
pages from a well-known reference on glacial geomorphology by Embleton & King 
(Attachment 3).  If you look at pages 475 and 476 of that reference and the figure on page 
475, you can see how having an inclined clayey layer embedded in an esker is certainly 
possible. 
 
It is easier to see what we are talking about by looking at our renditions of Geologic Cross 
Sections AA’ and BB’.  In Section AA’ (Figure 4) we have drawn the topography of the ground 
surface with great precision, based on the November 2011 LiDAR.  Notice that there is a lot of 
vertical exaggeration, so slopes look much steeper than they would be in a 1:1 scale.  The 
green line is the inferred top of “clay” or the fine-grained glaciomarine sediments that we 
believe are important to the recharge capability of the springs to the east of the pit.  The blue 
line is the shallow water table that would occur near the top of the “clay” unit.  The orange line 
is the water table in the lower sand and gravel (beneath the “clay” unit under the eastern half 
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of the pit expansion area).  Notice it is annotated within the pit expansion area itself as being a 
maximum because no water table was found in borings that were terminated at that depth.  
The estimated top of bedrock is shown by the lower red line.  Because of the scarcity of the 
data points and the broad brush contouring, some of the lines fall above the ground surface 
lines in places but that is only an artifact of the methodology we have had to use to interpret 
widely-scattered data points.  We know the lines are above ground surface in places but it is 
not important to the overall point to try to force them down to the ground surface.  Cold 
Spring is located at the distance of about 6250’ from the start of the AA’ line.  Section BB’ 
(Figure 5) is not nearly as important to the issue as Section AA’, so although we have 
provided Section BB’ here to be complete, we do not need to discuss it here. 
 
On Cross Section AA’ we have sketched in the approximate sideways projected position of the 
bottom of the pit expansion in a black dashed line.  The important thing to note here is that if 
the pit is developed as suggested by P. 136 of the Record, that a lot of the glaciomarine unit 
that is inferred to slope upward from Cold Spring into the pit area will be removed.  If this unit 
is removed, the effect of this low permeability layer in encouraging downward percolating 
recharge to flow toward Cold Springs could be lost.  If that happens, the flow of the spring 
could be greatly reduced. 
 
With all of the foregoing in mind, and feeling that there should be some requirement for the 
applicant to prove as part of the approval process that he can really excavate the pit to the 
elevations shown on the plan on P. 136 of the Record and maintain 5’ of separation to the 
average seasonal high water table, we have developed a proposed plan of additional 
exploration that will assist the Board in answering the most important questions pertaining to 
the groundwater impact of this proposed expansion:  1) where are the shallow and deep 
water tables within this pit; and 2) would excavation in the eastern half of the pit expansion 
area significantly affect the recharge for Cold Spring? 
 
Figure 6 shows the location of 4 proposed exploration points.  To try to capture the essential 
information at each point, two monitoring wells may be necessary.  The idea would be to 
advance a boring at each location that would go at least 5 feet into the permanent (deep) 
water table in sand and gravel beneath any glaciomarine fine-grained sediment units.  The 
boring should be logged continuously as it is advanced.  It may be possible to do this through 
air rotary drilling methods, as we have found that this is a reliable means of drilling through 
thick esker sediments with boulders in a relatively quick and cheap fashion,  provided the 
driller is experienced in logging surficial material in an air rotary hole and can differentiate 
the fine-grained units from the glaciofluvial sand and gravel.  A monitoring well can then be 
completed in the hole and the casing either partially or totally withdrawn.  Having determined 
the depth to the glaciomarine unit (if one is encountered), a separate hole should be drilled 10 
feet away from the first that penetrates only 5’ into that unit and a well installed in that hole.  
Since the existing data suggest that any glaciomarine units are likely to be relatively shallow, 
those wells should be installed with hollow-stem auger and continuous split-spoon samples 
taken as the augers are advanced, then the well installed inside the augers.   
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   Memo 
 

400 Commercial Street, Suite 404, Portland, Maine 04101, Tel (207) 772-2891, Fax (207) 772-3248 

Byfield, Massachusetts    Portsmouth, New Hampshire    Hamilton, New Jersey    East Providence, Rhode Island 

www.ransomenv.com 

 
Date: March 15, 2014  
To: John Holt, Lamoine Planning Board Chair   
From:   Robert Gerber, C.G.  
Subject:  Review of Summit Report on additional exploration at MacQuinn Pit 

 
I reviewed the report entitled “Supplemental Hydrogeologic Assessment” prepared by 
Michael Deyling of Summit Environmental Consultants in December 2013.  This report 
was prepared in response to a Planning Board request that the applicant, Harold 
MacQuinn, Inc., for a gravel pit expansion of the Kittridge Pit into Lot 31 provide 
additional geologic information.  The specifications for the acquisition of additional 
geologic data originally came from a report I wrote to the Planning Board on April 16, 
2013, which was a peer review of the original Summit report on the geology of the site. 
 
I believe the Planning Board actually passed a written motion that directed the applicant 
to do this additional work, but I don’t know the exact wording of it.  Therefore, I do not 
know if all of the things that I requested to be done were incorporated into motion.   
 
The work and resulting report by Summit has gone a long way to answering some of the 
fundamental questions that bear on the potential impact of the proposed pit on Cold 
Spring and where the deep groundwater table lies beneath the proposed pit expansion.  
Before I finish my peer review of this latest report, I ask the Planning Board to consider 
asking the applicant for the following information to enhance the report and make it 
easier for me to complete my report: 
 

1) I requested two rounds of water level data after the wells were installed.  I only 
see one round of data summarized for PB-1, -2, and -3 in Table 1 of the report.  It 
would be helpful to have another complete synoptic (acquired at the same time) 
round of water level readings.  For the shallow wells, the water level readings 
should be taken within the next month.  For the deeper wells, it is hard to tell 
when the “seasonal high water table” condition may be reached.  I have monitored 
wells in deep sand and gravel and had a continuous stream gage on Libby Brook 
for the past 13 years in TD19 as part of my monitoring of blueberry barren 
irrigation for the Passmaquoddy Indians.  The median peak in streamflow for 
Libby Brook, which drains a large glaciomarine delta, has occurred around April 
1st.  However, the wells, which typically penetrate 50 to 60 feet of unsaturated 
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sand and gravel above the water table, peak about 4 to 6 weeks later.  In the 
MacQuinn case where the unsaturated zone is on the order of 3 times this amount, 
the time of the annual peak could be late summer into fall.  However, the annual 
variation in water table is usually only a few feet, so the timing of water level 
measurements is not so important due to the low variability.  But I still think it 
would be helpful to have another round of water levels taken before April 15th in 
all the new wells on the site plus MW-2, -3, and -4. 

2) In the portion of the new report that discusses the water balance, I do not see a 
discussion of how the measured flows relate to any statistical measure of what 
those flows represent in terms of whether they are baseflows only (what was the 
antecedent precipitation history?) and whether these flows represent “average 
annual” base flows, fall high baseflows, etc.  By comparison with a USGS gaged 
stream (Libby Brook might be similar) of similar properties and precipitation 
regime, one should be able to put the flow rates into some perspective. 

3) For the comparison of the measured base flows with estimated flows from 
recharge area, it is clear that not all of the recharge area is of uniform recharge 
capability.  I suggest dividing the recharge area into units of similar recharge 
capability and multiplying these sub-units by a representative recharge rate for the 
respective units and summing those to make the comparison.  I have attached a 
paper that I co-authored with Dr. Charles Hebson that provides one way to do this 
calculation. 

4) Page 7 of the PB-4 boring log is missing from the electronic file that I 
downloaded from the Town of Lamoine website.  Can you please provide this? 

5) In my recommendation for this study I specifically asked that the elevations and 
locations be surveyed with survey-grade GPS equipment.  I see the elevation data 
attached to the new exploration points, but I saw no coordinate data.  I have 
already spent a lot of time trying to georeference plans from the first report so that 
I could construct a good database in ArcGIS.  I would rather not  have to 
georeference these PDF plans to make them fit what I already have, as I did not 
include the time to do that in my estimate for this phase of work.  Therefore, I ask 
for a table of x,y,z coordinates and elevations of all the new geologic 
explorations.  As long as I know what horizontal and vertical datums are used, I 
can quickly add these to my database. 

6) I see on Figure 1 of the new study a string of six “CSW” well locations.  I have 
not seen drilling logs or groundwater elevations for these wells presented in either 
the original report or this report.  I also am not aware that anyone else has entered 
that data into the record of this proceeding. Can this information be made 
available and put in the record?  It would help to clarify the geologic 
interpretation.  Were the locations of these wells surveyed by the applicant?  If 
not, where did the applicant get the location data? 

7) Michael Deyling should put his CG stamp on the report and sign it.  Perhaps he 
did this on a cover letter or other page I do not have, but this is a standard 
requirement of the Board of Certification for Geologists and Soil Scientists for 
information provided in a regulatory proceeding. 
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If the Planning Board can request these clarifications then I can proceed in short order to 
wrap up my review of the hydrogeologic aspects of this application.  If the Planning 
Board wants me to proceed on the basis of what data I already have, I can do that except 
that the margin of certainty of the meaning of the data will be less. 
 
Attachment:  Gerber and Hebson recharge reference 
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400 Commercial Street, Suite 404, Portland, Maine 04101, Tel (207) 772-2891, Fax (207) 772-3248 

Byfield, Massachusetts    Portsmouth, New Hampshire    Hamilton, New Jersey    East Providence, Rhode Island 

www.ransomenv.com 

 
Date: March 27, 2014  
To: John Holt, Lamoine Planning Board Chair   
From:   Robert Gerber, C.G.  
Subject:  Review of Summit Report on additional exploration at MacQuinn Pit and 
additional follow-up materials 

 
I reviewed the report entitled “Supplemental Hydrogeologic Assessment” prepared by 
Michael Deyling of Summit Environmental Consultants in December 2013.  This report 
was prepared in response to a Planning Board request that the applicant, Harold 
MacQuinn, Inc., provide additional geologic information for a gravel pit expansion of the 
Kittridge Pit into Lot 31.  The specifications for the acquisition of additional geologic 
data originally came from a report I wrote to the Planning Board on April 16, 2013, 
which was a peer review of the original Summit report on the geology of the site. 

Status of Additional Information Requests 
 
I made an initial review of the December 2013 report and requested additional 
information in a memo I wrote to you on March 15, 2014.  The applicant gathered 
information and submitted this and their supplemental analyses and opinions through a 
series of emails to me through their agent, Stephen Salsbury.  Some, but not all of these 
emails were copied to you.  Apparently he was concerned about your internet bandwidth 
not being able to handle the size of some of the documents.  The following describes 
what was submitted in response to my requests. 
 

1) Another complete synoptic (acquired at the same time) round of water level 
readings in the new monitoring wells and four older monitoring wells.  All water 
levels were lower than the November 2013 readings. 

2) A discussion of how the timing of the stream flow measurements used in the water 
balance computations related to whether they are baseflows only and whether 
these flows represent “average annual” base flows, fall high baseflows, etc.  A 
discussion was provided comparing antecedent precipitation readings to the time 
of the stream flow measurements.  The measurements were taken August 26, 
2013, when flow in a small watershed in sand and gravel in Washington County 
was 6.3 cfs (see Attachment 1), which was about the lowest flow of the summer 
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in that watershed.  Over the 13 years of stream gaging in Libby Brook, the lowest 
flows have typically been in August and September.  So I think we can conclude 
that the measurements at the time of flow were less than the average baseflow for 
the year. 

3) Divide the recharge area into units of similar recharge capability and multiplying 
these sub-units by a representative recharge rate for the respective units and 
summing those to make the comparison.  Summit did a more elaborate and 
complete estimate of the recharge rate to the Cold Spring aquifer system.  It 
appears to be a reasonable evaluation of the type I have done many times. 

4) Supply page 7 of the PB-4 boring log.  It turns out there there were only 6 pages 
to that particular boring log and the indication that there were 7 pages was an 
error in the report.    

5) Provide a table of elevations and locations of geologic data points with survey-
grade GPS equipment.  Salsbury provided a table of the xyz values for the 
geologic data points and also provided a CAD drawing that was georeferenced 
that I was able to pull into ArcGIS. 

6) Provide data on the string of six “CSW” wells.  I received an email from you 
saying you would put data on the wells into the record and that you had sent the 
data previously to Summit.  I have not been able to find the data on the town 
website record of this proceeding, but I did get a list of water level readings taken 
in the wells from Salsbury and a plan of the locations and the x-y-z table of the 
well locations and elevations.  I did not receive any boring logs for these wells. 

7) Michael Deyling should put his CG stamp on the report and sign it.  I was told by 
Salsbury that a hardcopy page with Mr. Deyling’s stamp and signature was 
submitted directly to the Board. 

 
In my opinion, the additional data requested has been provided and are sufficient to allow 
my review. 

Review of New Information Provided Since My March 15, 2013, 
Report 
 
There were several major issues outstanding when I wrote my March 15, 2013, review: 
 

A) The westward extent of the clay layer that held up a perched water table that 
supplied Cold Spring was uncertain and therefore the proposed plan to excavate 
the pit in that area could have a deleterious effect on the Cold Spring yield and 
quality 

B) The position of the deep water table in the sand and gravel within which the pit 
would be excavated was largely unknown and the proposed excavation plan might 
therefore turn out to be too ambitious. 

 
The additional information I requested was designed to fill in the information gaps and 
permit the Planning Board to make an informed decision as to whether the Application 
met the Board requirements. 
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In my opinion the Applicant has fairly complied with my information requests and 
supplied sufficient data for the Board to be able to review and decide whether the 
groundwater impact part of the application meets their requirements.  The new deep 
monitoring wells in and near the proposed pit expansion area define the approximate 
position of the water table under the pit.  The Applicant has provided a modified pit 
development plan that shows in cross section the depths and extent of the proposed gravel 
mining.  Given the great depth to the deep water table and the long time it will take to 
excavate gravel out to get close to that water table, a reasonable condition of the permit 
would be to require that when the pit bottom is excavated to within 15 feet of the 
currently-estimated groundwater table position that new monitoring wells be installed 
over a wider area and that one year of monthly water levels be taken in those new wells 
(except biweekly during March, April, and May) to determine the final position for 
purposes of determining the final allowable bottom elevation of the pit. 
 
The new borings along the eastern side of the proposed pit expansion found that the 
westward extent of the clay layer that supports the perched water table feeding Cold 
Springs does not extend as far as I speculated originally that it might extend.  I think we 
have a reasonable understanding of the extent and depth of that clay layer now.   The 
Applicant has modified the mining plan to show protection of this clay layer and has 
offset the proposed mining area to the west to accommodate it.  Again, a reasonable 
condition of the permit would be to require that in the event the clay layer of interest (the 
one that forms the perched water table flowing toward Cold Spring) is intercepted farther 
west than currently known, then the mining plan shall be altered to stop any further 
mining in this area to depth and the edge of any deeper excavations be shifted westward 
to beyond the edge of the clay layer. 
 
Although we do not know everything there is to know about the recharge area of Cold 
Spring, we now know a lot more than previously known.  I am convinced that there are 
indeed two separate water tables in this area:  a perched water table supported by a clay 
layer that is embedded in the eastern flank of the esker and dips to the east; and a deep 
water table in sand and gravel in the core of the esker.  These water tables are 
separated—at least along the eastern edge of the proposed pit expansion—by an 
unsaturated zone between the bottom of the clay and where the deeper water table is 
intercepted by MW-2 and PB-4D.  These water tables likely merge about a quarter mile 
north-northeast of Cold Spring. 
 
As to the contributing recharge area to Cold Spring, we have the revised Summit 
recharge area delineation from Summit’s revised water balance analysis of March 20, 
2014 (Attachment 2) which gives us a general interpretation of the recharge area and 
surficial geology of different portions of the recharge area.  In addition, I have prepared a 
contour map of the shallow water (perched) table that seems to be related to Cold Spring 
as Attachment 3.  Attachment 3 was prepared by entering the x and y coordinates of all 
of the points of known (measured) and inferred (streams with approximate LiDAR 
elevations) water table, converted elevations to NAVD88 datum and contoured the data 
using a simple linear interpolation procedure.  There are two groundwater “highs” that 
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seem to feed the Cold Spring, assuming groundwater flowlines are more or less 
perpendicular to the groundwater contours on Attachment 3.  The smaller of the two 
watersheds seems to extend northwest from Cold Spring and extend along the northern 
side of the string of CSW monitoring wells, terminating near a small high in the water 
table identified as elevation 136’ on the figure.  One anomaly along this area is the 
significantly lower groundwater elevation at CSW-05.  The other portion of the recharge 
area and the portion that is probably more likely to keep the relatively constant level in 
the spring is the large recharge area suggested by the closed contour of elevation 136 to 
the south of Cold Spring, which includes a bog area.  There is a suggestion that along the 
western edge of this closed contour there is a connection and shallow groundwater flow 
to the north that passes through the area of CSW-02 and CSW-03, entering gravel where 
the ground surface is almost 30 feet higher than the water table elevation, and passing 
through the Cold Spring area.  There is sufficient watershed area to supply the 12 gpm 
withdrawal rate from Cold Spring. 

Response to Dr. Brutsaert Concerns 
 
Dr. Willem Brutsaert filed a memo dated January 2014 with the Planning Board called 
“Impressions of Summit’s Supplemental Hydrogeologic Study, DEC 2013.”  Because Dr. 
Brutsaert is a credible professional in the matters that the Board has requested my 
assistance, I will attempt to address his concerns based on what I know and deduce from 
the information I have seen, but the Board may want to consider his comments further 
and request additional data from the Applicant if they feel that information is needed to 
assist in the decision-making process. 
 
Bullet 1—The supplemental data raises more questions than it answers on the 
distribution of the clay/silt layer.  I do not agree with this.  I think we know more now, 
particularly within the proposed gravel expansion area.  There are other questions 
remaining about the exact nature and distribution of the clay-silt layer beyond the 
Applicant’s site, but those questions do not need to be answered to determine whether the 
mining plan is appropriate. 
 
Bullet 2—The topography of the land near Cold Spring suggests that the surficial soil is 
fine-grained and not sand and gravel.  I disagree.  The stream pattern development as 
displayed on Attachment 3 is suggestive of groundwater sapping within a material like 
sand, possibly underlain by clay-silt.  A similar pattern can be observed, for example, in 
the upper reaches of Branch Brook in Kennebunk (Attachment 4) where a thick sand 
overlies clay and groundwater seeps out of the sand over the top of the clay. 
 
Bullet 3—The geochemistry of the Cold Spring water has not been examined.  I agree.  
There is none in the record that I could find and it would be helpful, for example, to 
determine whether my hypothesis that some of the water from the spring recharges from 
a bog to the south is valid.  Again, although this would be helpful to a better 
understanding of the origin of the Cold Spring Water I do not think it is critical to a 
determination of the groundwater regime on the proposed expansion site. 
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Bullet 4—Concerned why there is no water in MW3 and PB4.  My particular 
interpretation of PB-4S is that it is on top of the western edge of the clay-silt deposit and 
at this position, the well would only have water during a period following a major 
snowmelt or rainfall event when the downward rate of infiltration within the clay layer is 
less than the mass rate of the wetting front coming down from the ground surface as it 
reaches the clay layer.  I think that a well placed at the top of the clay layer at MW3 
would be likely to have water, at least much of the year, but the well was constructed in 
such a way that is screened largely below the clay layer, thus permitting any water 
flowing through the clay-silt to go down the well and dissipate as unsaturated flow into 
the sand and gravel beneath the clay layer.  The bottom of the MW3 well should be no 
deeper than the approximate top of the clay layer in order to measure the state of a 
perched water table on top of the clay there. 
 
Bullet 5—The water balance study (December 2013) does not appear to include all parts 
of the watershed nor account for ET losses.  I agree that the first water balance study was 
not a good evaluation of the problem, which is why I suggested an approach used in the 
peer-reviewed paper that Dr. Hebson and I wrote.  The revised Summit water balance 
study is a more comprehensive and better approach to the problem and I think that based 
on the available data it is a reasonable interpretation of what is currently known. 
 
Bullet 6—The recharge area of Cold Spring does not make sense based on Summit’s 
December 2013 map.  This is a lengthy bullet that covers a lot of ground and offers 
opinion.  Even the more recent March 2014 revised recharge area map that was submitted 
by Summit with their March 20, 2014, memo does look strange to the south of Cold 
Spring.  But if you look at my Attachment 3, which is a contour map based on linear 
interpolation of the available shallow groundwater elevations, there does appear to be an 
avenue of groundwater flow from the south toward Cold Spring that makes sense 
hydraulically as I discuss on the bottom of page 3 and top of page 4 of this memo.  
Again, although it would nice to unravel all the secrets of Cold Spring, I do not think that 
the Applicant should be required to do that as we already know what we need to know to 
evaluate the proposed gravel pit expansion area. 
 
Bullet 7—The water table supplying Cold Spring is connected to the deeper water table 
to the west-northwest and excavating material from this area will cause Cold Spring to 
dry up.  I do not agree with this statement.  Along the eastern edge of the MacQuinn 
property and east of the proposed expansion the data  clearly support two distinct water 
tables, separated by many tens of feet.  I think the two water tables converge about a 
quarter mile to the north about elevation 80’ to 90’ where the brook emanating from the 
Cold Spring area flows into the eastern panhandle of the MacQuinn property.  The water 
tables would also converge east of this brook where the gravel thins and pinches out.  We 
do not have enough information to know what happens with the deep water table south of 
Cold Spring.  But as long as the applicant does not excavate into and drain the deep water 
table, regardless of how that interacts in detail with the perched water table there should 
not be an effect on Cold Spring. 
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Figure 4--Libby Brook Provisional Flows for 2013 
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