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Bank Crossing 1 and Bank Crossing 2 
 

May 14, 2020 
 
1.0  Introduction 
 
The “Cedar Edge” project Site that is the subject of the accompanying Notice of Intent 
consists of 57.8+/- acres, composed of three accessor’s parcels being combined for the 
development of the Cedar Edge, Comprehensive Permit (MGL Ch. 40B) residential 
development.  Wetland resource areas on the premises were delineated and reviewed 
under two ANRAD’s submitted during 2019 for the two Project parcels supporting 
jurisdictional wetlands; MA DEP File Numbers, 315-1205 and 315-1215. Approximately 
17.7  Site-acres consist of palustrine forested wetland draining to Cedar Swamp Brook 
and the Ruckaduck Pond subdrainages to the Neponset River.  Surface drainage is 
generally from south to north, by way of poorly defined, low-gradient intermittent 
streams embedded within forested wetlands.  
 
The predominant cover type within the Site is second growth mixed 
coniferous/deciduous forest and a small open-canopy zone (+/- 1 acre) adjacent to 
Summer Street where there was a former farm homestead.  The westerly portion of the 
Site (former Cofsky property) supported various agricultural activities until about a half 
century ago, including a piggery.  The north and east portion (former Baker-Hughes 
parcel) also has a remote agricultural history but was most recently commercially 
owned, though without any significant use or land disturbance in the last half century or 
more.  Both parcels are therefore predominantly advanced, second growth forest with 
several modest patches of earlier seral stage, upland scrub habitat.  
 
The Site contains three (3) basins that meet the Massachusetts Division of Fisheries 
and Wildlife Criteria for vernal pools.  All of these are located greater than 100 
horizontal feet from any alteration of wetland resource area proposed within the project 
Site.  
 
The Site has been further described in the respective ANRAD submittal materials and in 
the Notice of Intent which this Habitat Assessment accompanies.  The Project consists 
of a Comprehensive Permit (MGL Ch. 40B) residential development consisting of three 
housing types:  Single family homes, free standing condominiums and garden style 
apartment buildings, as well as appurtenances and amenities. The Project is also 
described elsewhere in the NOI and other submittal materials on record. 
 
Two crossings of jurisdictional wetlands are proposed to provide access to upland parts 
of the Site.  This assessment addresses Crossing 1 (easterly) and Crossing 2 (westerly)  
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individually within the same document; separate Appendix B checklist documents are 
provided for the respective, specific alterations of Bank associated with each crossing.   
 
2.0 Regulatory Compliance 
 

In March, 2006, Mass DEP published the guidance document, Massachusetts Wildlife 
Habitat Protection Guidance for Inland Wetlands (the “Manual”) which, based on 
the standards found at 310 CMR 10.60 and thresholds at 310 CMR 10.54(4)(a)5, and 
10.56 (4)(a)4, identifies when wildlife habitat evaluations are required under the Act.  
 
Under the Wetlands Protection Act, wildlife habitat is defined as those areas: 
 

“which due to their plant community composition and 
structure, hydrologic regime or other characteristics, provide 
important food, shelter, migratory or overwintering areas, or 
breeding areas for wildlife” (see MGL c.131 §40, para. 14). 

 
Thus, the presence of wildlife in a wetland resource area is not the sole factor in 
evaluating wildlife habitat value. Plant community composition and structure, hydrologic 
regime, or other characteristics providing “important” features for wildlife must be present. 
Specifically, it is wetland habitat value and not a particular wildlife species (with the 
exception of rare species regulated separately at 310 CMR 10.59) that is protected by the 
Act.  
 
As summarized in the Manual, for many projects with smaller alterations, only the 
Simplified Wildlife Habitat Evaluation (Manual, Appendix A) may be required. This 
simplified evaluation tool provides a convenient way to document the presence of 
important wildlife habitat features and describes activities that may have significant 
impacts on wildlife habitat functions.  Appendix A may also be used to avoid and minimize 
important wildlife habitat features during design, and to restore or replicate wildlife habitat. 
For projects with greater alterations, e.g., those exceeding regulatory thresholds, such as 
the current matter, the more detailed wildlife habitat evaluation that uses “Appendix B” of 
the Manual as a platform is typically required. 
 
Wildlife habitat evaluation field data forms (App. A or B) provided in the 2006 Guidance 
document must be completed by a qualified individual(s) on behalf of the Applicant if 
proposed impacts exceed thresholds identified in the Regulations.  
 
This assessment is prepared in compliance with the requirements at 310 CMR 10.60 (1) 
(a) and (b), and 10.60 (3) (a) through (h), and addresses wetland habitat features and 
functions of wetland resource areas proposed to be altered within the Cedar Edge 
residential development Project in South 3Walpole, Massachusetts.    
 
In the current case, the thresholds triggering a Wildlife Habitat Assessment to 
demonstrate whether or not proposed actions can be implemented so as to result in “no  
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adverse effect” on wildlife habitat are relative to Bank (the lesser of, 50 linear feet, or 10% 
of the on-site resource). The proposed activities exceed the threshold for alteration of 
Bank, and therefore must be shown to meet the no adverse effect standard in order to be 
approvable by the Issuing Authority (Walpole Conservation Commission). 
 
Paraphrasing 310 CMR 10.60(1), an alteration(s) of the specified resource area must 
result in an impact-neutral, or impact-positive condition following, “…two growing seasons 
of project completion and thereafter…”, with regard to the features of important wildlife 
habitat lost or impacted. 
 
Two crossings of jurisdictional wetlands are proposed to provide access to the proposed 
residential development in compliance with State and local requirements.   
 
2.0  Alteration of Resource Area – Wetland Crossings 1 and 2 
 
The proposed site development is predominantly within upland, with the exception of 
two wetland crossings necessitated for access to upland and the health and safety of 
future residents.  The aggregate alteration of all wetland resource areas has been 
deliberately limited to less than 5,000 square feet of Bordering Vegetated Wetlands 
(BVW).  Additionally, all alterations of resource area are greater than one-hundred 
horizontal feet from areas identified as meeting MDFW vernal pool certification criteria.  
 
Two alterations of intermittent stream and BVW equaling 1,996+/- (Crossing 1) and 
2,721+/- (Crossing 2) sq. ft. (total = 4,718+/- sq. ft.) are proposed.  This Habitat 
Assessment for Crossings 1 and 2 is necessitated by the alteration of greater than fifty 
(50) linear feet of inland Bank as provided for in the Performance Standards for that 
resource at 310 CMR 10.54 (4) (a) 5. The impacts to BVW, and the compensatory 
replication plan for same are described within the Notice of Intent submitted for the 
aggregate Project.  
 
The net proposed impact to Bordering Vegetated Wetland is 4,718+/- square feet for the 
entire Project, inclusive of the embedded Bank resource.  The net alteration of Bank is 
43 linear feet of stream at Crossing 1, and 76 linear feet of stream at Crossing 2.  
Utilizing both banks of the intermittent streams the total linear alteration is 86 (Crossing 
1) and 152 (Crossing 2) linear feet of Bank for a total of 238 linear feet of Bank.  We 
estimate there is approximately 8,000 linear feet of Bank associated with intermittent 
streams on the premises. 
 
At this (the lesser of 50 feet or 10 percent) impact threshold, the 2006 Manual indicates 
a  “Detailed Wildlife Habitat Evaluation”, also referred to as an “Appendix B” be 
conducted to assess the impacts proposed and compliance with the applicable 
performance standards.   
 
The completed Appendix B Wildlife Habitat Evaluation form(s) are appended to this 
narrative.  However, whereas some of the information requirements on the form(s) are  
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space-limited, elaborations are provided in this narrative with sectional labels 
corresponding to those found in the Massachusetts DEP Appendix B form document.  
Similarly, where appropriate, the fillable sections within the form direct the reader to this 
document.  
 
The scope of this evaluation is predominantly limited, as per the DEP Guidance, to the 
resource area impact; in this case 86 linear feet of Bank associated with Crossing 1 and 
142 linear feet at Crossing 2.    
 
The proposed crossings consist of spanning, bottomless box culverts at each locus. The 
dimensions and specifications of the crossing structures are provided in the Notice of 
Intent. 
 
At Crossing 1, the poorly defined stream is intended to be left intact and spanned in 
place, with embellishment of the Bank and adjacent BVW with cobbles currently 
available in a windrow from former farming activity near Crossing 1.  Crossing 2 will 
necessarily require realignment of the stream bed and de novo manufacturing of the 
Bank and adjacent land area within the culvert, also utilizing native cobble materials for 
stability and a naturalistic affect.  The extant stream at Crossing 2 was deliberately 
routed around a historic promontory of fill associated with an old agricultural crossing.  
In that regard, the sinuous loop created by prior farming activities will be re-aligned to 
be similar to the presumed historic routing of this drainage. 
 
The crossings are within low-gradient, low velocity sections of poorly defined streams 
meandering through palustrine forest without evidence of scouring or other indicators of 
even episodic, energized flow. This condition facilitates the manipulations proposed to 
accommodate the box culverted crossings.   The drainage areas contributing to the 
crossing points are estimated at 0.013 sq. mi. (Crossing 1) and 0.008 sq. mi. (Crossing 
2). 
 
3.0  Evaluation Methods   
 

The impact areas were examined specifically for purposes of preparing this assessment 
on March 26, 2020.  Brian O. Butler, M.S. (Oxbow Associates, Inc.) conducted the site 
examinations for the Appendix B Habitat Evaluation.  Prior to this formal review 
specifically for preparation of an Appendix B submittal, the areas of proposed wetland 
alteration were also examined during site visits on: March 4 and 23, 2020 and 
numerous precedent dates during the delineation of the premises and the planning for 
the location(s) of the proposed crossings to minimize impact and assure compliance 
with applicable standards.     
 
Standard methods iterated in the Manual were employed in conducting the field work, 
under sunny conditions on March 26, 2020.  The Bank(s) was examined and plant 
species, and physiographic features were noted and recorded. Soil samples were 
extracted with an auger and examined at selected points. 
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Materials used or available in the field included site plans prepared by Howard, Stein, 
Hudson, Inc. as well as previously generated GIS materials, including 
orthophotographic plan overlays showing the proposed crossing alignments relative to 
the flags placed in the field delineating inland Bank.  We also utilized the DEP Manual, a 
Dutch auger, Munsell color guide, digital cameras and a 50’ field tape.   
 
As habitat features within the proposed impact area were observed and recorded these 
same features were examined for indications of specific or general habitat for wildlife.  
Attributes such as burrows and cavities were actively searched for and the 
physiographic features of the proposed impact area and surrounding habitat were 
noted.  
 
4.0  General Features of the Crossing Locations   
 

4.1  Crossing 1 
 
The features of the Bank at Crossing 1 are generally indistinct and the Bank is a subtle 
consolidation of cobbles and mucky loam with variable herbaceous vegetation.  Linear, 
seasonal flow is limited to a poorly defined path among the cobbles.  Due to low velocity 
of the flow there is no benthic material coarser than silt and muck at the substrate 
surface. Surface flow to the crossing point is throttled by an up-gradient (app. 115 feet), 
six-inch, ductile iron pipe remaining from agricultural road through BVW on the property 
that conveys most, if not all of the local surface flow to the point of Crossing 1.   
 
Crossing 1 has mossy cobbles, hydrophilic grasses and sparse fern growth within the 
actual Bank limits.  There is one large (est. 1.5 cu. yd.) puddingstone, erratic boulder in 
the stream at the crossing and scattered cobbles from 4 to 12 inches.  None of the 
potential cover objects (stones) appear to have significant voids beneath.  Additionally, 
the hydroperiod of this part of the stream is too ephemeral to support stream  
salamanders (e.g., northern two-lined salamander, dusky salamander) or aquatic 
crustaceans and insects.  Similarly, there are no indicators that there is even ephemeral  
visitation to this location by finfishes; water depth averages one-inch or less in most 
areas.  
 
There is virtually no vertical Bank within the area of interest; the absence of mammal or 
other burrows in the feature is therefore not unexpected.  The stones within the limits of 
the Bank and adjacent are fully embedded or otherwise insufficient to provide visitation 
to this location by finfishes; water depth averages one-inch or less in most areas.  
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    Photo 1. Intermittent stream Crossing 1. (See App. B for locus) 

 
4.2  Crossing 2 

 
The general features at Crossing 2 are also unexceptional, however this locus is a point 
of an historic agricultural crossing, re-utilized for the current project to minimize impacts 
to resource area.  Essentially, the existing conditions consist of a small peninsula 
formed by the construction of an archaic farm road.  This road apparently displaced the 
subtle stream course to a point where it was narrowed as a convenience for crossing, 
without the need for a culvert.  At the westerly point of the old road crossing the channel 
is about four feet wide, an armored with cobbles.   
 
 
 
 
 
 

                                                  

 
 
 
 
 
 
 
 
 
 
          Photo 2.  Intermittent stream Crossing 2, view to the east. (See App. B for locus). 
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5.0 DEP Wildlife Habitat Protection Guidance Supplemental Information 
(Crossings 1 and 2) 
 

Page 3, Part 2., Section III.   Important Habitat Features - 
  Wildlife Food 
 
 
●   Wetland Food Plants (Crossings 1 & 2) Both Crossing 1 and 2 occur in areas of 
manipulated (during agricultural use) low gradient, low-flow, intermittent, short-
hydroperiod streams.  Both sites have cobbles forming the majority of the Bank feature 
with muck and an absence of aquatic plants typically associated with the production of 
wildlife food; either attributable to seed or plant roots or thallus. 
 
In that regard both sites are absent significant food sources for wildlife.  
 
●  Important Upland/Wetland Food Plants are generally absent from the proposed 
impact areas.  Japanese barberry seeds are eaten by some species but are not a 
significant food source.  Winterberry holly occurs in modest amounts, predominantly 
outside the Bank resource and in an understory condition reducing fruiting potential.   
There are no mature oaks, hickory or pine trees in the resource impact area to produce 
hard mast.   There is no substantial mast/berry source within the areas of proposed 
impact.  
 
●  Shrub thickets or Streambeds.  There are no monocultural or mixed species 
“thickets” of food producing shrubs, particularly within the Bank resource in the impact 
sites.  The stream flow duration at both sites is limited; Crossing 2 was without flow or 
continuous surface water on March 23, 2020.  Neither site is an area typicallyl utilized 
by woodcock or similar species for feeding.   
 
●  Shrub and/or Herbaceous Vegetation Suitable for Veery Nesting are sparsely 
present within the areas of impact, however, no typical configurations (height, aspect, 
context) for veery were observed.   
 

Page 6, Part 2., Section IV-A.  Landscape Context  
 
Forest Continuity 
 

This project Site lies within approximately fifty acres of second growth mixed forest and 
abuts approximately twenty additional, predominantly coniferous woods and a 
significant area of coniferous palustrine woodlands.  The wetlands that contain the two 
crossing locations are low-gradient first-order drainages seasonally conveying surface 
water toward Cedar Swamp Brook, 1,200 feet to the north.  The crossings, in isolation 
will not present significant alterations to forest continuity in that large areas of the Site  
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are beyond WPA jurisdiction or within Buffer Zone and subject to alteration in full 
regulatory compliance.  
 
  

Page 8, Part 2., Section VI. Quantification Table for Important Habitat 
Characteristics 

 
Within the proposed impact areas we noted an absence of significant biophysical 
features of significance to wildlife.  
 
Mature trees within the resource area impacts are few in number.  Both sites each have 
a significant dead snag in proximity to the resource impact, but not within.  We observed 
no significant cavities in either specimen; most likely attributable to the advanced state 
of decay and large limb loss in both snags.  Remnants of these can be dropped in or 
near-in place to provide course woody debris within the wetland/buffer zone.   
 
Small or medium-sized mammal burrows are absent from both crossing sites.  This is 
most readily explained by the poorly defined Bank feature, that has little verticality to 
encourage or support burrowing by fossorial mammals.  The graduated, poorly defined 
Bank in each locus does not provide a vertical, burrowable feature above 
ground/surface water to support this activity or use.  
 
   

5.1 Description of Proposed Impact Area 
 
The areas of proposed wetland impacts lie within historically manipulated, poorly 
defined areas of inland Bank.  Both areas are subject to limited, winter and spring 
hydroperiods owing to their limited contributing watersheds.  Crossing 2 was historically 
a site of a farm road crossing where a broad section of unconsolidated surface flow was 
compressed into a small (3’ wide), manufactured (with cobbles) channel.   Crossing 1 is 
bounded by windrows of three, to six inch cobbles, gathered from adjacent pastures and 
disposed of near the wetland where the land was less valuable to agriculture.   
 
Neither site has a suitable hydroperiod to support typical aquatic species associated 
with southern New England streams such as:  Caddis flies, black flies, May flies, stone 
flies, two-lined salamander and dusky salamander.   In that regard and in other aspects, 
both crossing locations are unexceptional with regard to palpable, specific wildlife 
habitat attributes.  These localities were chosen both for remoteness from significant 
features (vernal pool) as well as minimization of resource area alteration. They 
represent historically manipulated sites subject to invasive vegetation and without 
physiographic features associated with more significant and persistent streams (Banks) 
that are capable of providing biophysical features of significance to wildlife habitat 
values as provided for in the Manual.  
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6.0  Compliance With Performance Standards (310 CMR 10.60) 
 
The proposed impact to inland Bank in excess of allowable thresholds, is presumed to 
be significant to the statutory interests of the Massachusetts Wetlands Protection Act, 
(MGL Ch. 131A), excepting when the Bank feature(s) is examined in compliance with 
Departmental Guidance and found to belie the threshold of significance.  
 
In the above assessments we have established that the proposed work within an area 
of forested wetland will not impact inland Bank containing or supporting significant  
 
habitat attributes for native wildlife.  A wetland replication plan, providing a 1.5:1 
compensatory wetland ratio for BVW impacts is proposed (see Notice of Intent).  These 
areas will provide greater plant diversity and early successional woody wetland habitat 
than the poorly defined areas of intermittent stream flow.  Crossing 1 will remain largely 
intact, with embellishment of the existing bank with locally gathered cobbles.  Similarly, 
Crossing 2 will be reconstructed using the same on-site cobble materials to establish a 
new Bank feature within the oversized box culvert at that location.   
 
7.0  Materials Consulted or Reviewed 
 
Cowardin, L. M., V. Carter, F. C. Golet, E. T. LaRoe. 1979. Classification of 

wetlands and deepwater habitats of the United States. U. S. Department of the 
Interior, Fish and Wildlife Service, Washington, D.C.,  Jamestown, ND: Northern 
Prairie Wildlife Research Center Home Page. 
http://www.npwrc.usgs.gov/resource/1998/classwet/classwet.htm  (Version 
04DEC98). 

 
Golet, F.C., A.J.K. Calhoun, W.R. DeTagon, D.J. Lowry and A.J. Gold, 1993.  Ecology 

of Red Maple Swamps in the Glaciated Northeast: A Community Profile. U.S. 
Department of the Interior, Fish and Wildlife Service, Washington, D.C.  
Biological Report No. 12,.151 pp.  

 
Massachusetts Department of Environmental Protection. 2006.  Massachusetts Wildlife 

Habitat Protection Guidance for Inland Wetlands.  MA DEP, Boston.  64 pp.  
  
8.0  Appendixes 
 

 
Appendix A, MA DEP Detailed Wildlife Habitat Evaluation Forms, 8 pp.,  

  Crossing 1 and Crossing 2. 
 

Appendix B, Crossing Locations, 2019 Orthophotograph, 1”=50’. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
B. Inventory (Plant community) 

 
 % Cover: 

       
Trees (> 20’) 

       
Shrubs (< 20’) 

       
Woody vines 

       
Mosses 

       
Herbaceous 

  Plant Lists (species that comprise 10% or more of the vegetative cover in each strata; “*” designates 
a dominant plant species for the strata): 

 
 Strata  Plant Species  Strata  Plant Species 

        
 

       
 

       
 

       
 

        
 

       
 

       
 

       
 

        
 

       
 

       
 

       
 

        
 

       
 

       
 

       
 

        
 

       
 

       
 

       
 

        
 

       
 

       
 

       
 

 
C. Inventory (Soils)  

        
Soil Survey Unit 

       
Drainage Class 

        
Texture (upper part) 

       
Depth 

        
Depth to Water Table 

 

 
III. Important Habitat Features (complete for all resource areas) 

 
 If the following habitat characteristics are present, describe & quantify them on a separate sheet & attach. 

 
 Wildlife Food  

 
 Important Wetland/Aquatic Food Plants (smartweeds, pondweeds, wild rice, bulrush, wild celery) 

 
  Abundant    Present    Absent 

 
 Important Upland/Wetland Food Plants (hard mast and fruit/berry producers) 

 
  Abundant    Present    Absent 

 
 Shrub thickets or streambeds with abundant earthworms (American woodcock) 

 
       Present    Absent 

 
 Shrub and/or herbaceous vegetation suitable for veery nesting 

 
       Present    Absent 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
 Number of trees (live or dead) > 30” DBH: 

       
 

 
 Number (or density) of Standing Dead Trees (potential for cavities and perches): 

        
6-12” dbh 

       
12-18” dbh 

       
18-24” dbh 

       
> 24” dbh 

 
 Number of Tree Cavities in trunks or limbs of:  

        
6-12” diameter (e.g., tree swallow, saw whet owl, screech owl, bluebird, other songbirds) 

        
12-18” diameter (e.g., hooded merganser, wood duck, common goldeneye, mink) 

        
>18” diameter (e.g., hooded merganser, wood duck, common goldeneye, common merganser, barred owl, mink, raccoon, fisher) 

 
 Small mammal burrows  

 
  Abundant    Present    Absent 

 
 Cover/Perches/Basking/Denning/Nesting Habitat 

 
  Dense herbaceous cover (voles, small mammals, amphibians & reptiles) 

 
  Large woody debris on the ground (small mammals, mink, amphibians & reptiles) 

 
  Rocks, crevices, logs, tree roots or hummocks under water’s surface (turtles, snakes, frogs) 

   Rocks, crevices, fallen logs, overhanging branches or hummocks at, or within 1m above the 
 water’s surface (turtles, snakes, frogs, wading birds, wood duck, mink, raccoon) 

 
  Rock piles, crevices, or hollow logs suitable for: 

 
    otter    mink   porcupine   bear    bobcat  turkey vulture

   Live or dead standing vegetation overhanging water or offering good visibility of open water (e.g., 
 osprey, kingfisher, flycatchers, cedar waxwings) 

 
 Depressions that may serve as seasonal (vernal/autumnal) pools 

 
       Present    Absent 

 
 Standing water present at least part of the growing season, suitable for use by 

 
  Breeding amphibians   Non-breeding amphibians (foraging, re-hydration) 

 
  Turtles   Foraging waterfowl 

  Sphagnum hummucks or mats, moss-covered logs or saturated logs, overhanging or directly 
adjacent to pools of standing water in spring (four-toed salamander) 

 
       Present    Absent 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
 Important habitat characteristics (if present, describe and quantify them on a separate sheet) 

  Medium to large (> 6”), flat rocks within a stream (cover for stream salamanders and nesting habitat 
for spring & two-lined salamanders) 

 
       Present    Absent 

  Flat rocks and logs on banks or within exposed portions of streambeds (cover for stream 
salamanders and nesting habitat for dusky salamanders) 

 
       Present    Absent 

 
 Underwater banks of fine silt and/or clay (beaver, muskrat, otter) 

 
       Present    Absent 

 
 Undercut or overhanging banks (small mammals, mink, weasels) 

 
       Present    Absent 

 
 Vertical sandy banks (bank swallow, kingfisher) 

 
       Present    Absent 

 
 Areas of ice-free open water in winter 

 
       Present    Absent 

 
 Mud flats 

 
       Present    Absent 

 
 Exposed areas of well-drained, sandy soil suitable for turtle nesting 

 
       Present    Absent 

 
 Wildlife dens/nests (if present, describe & quantify them on the back of this sheet) 

 
 Turtle nesting sites   

 
       Present    Absent 

 
 Bank swallow colony 

 
       Present    Absent 

 
 Nest(s) present of    Bald Eagle    Osprey   Great Blue Heron 

 
 Den(s) present of    Otter    Mink   Beaver 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
 Project area is within: 

 
  100’ of beaver, mink or otter den, bank swallow colony or turtle nesting area 

 
  200’ of Great Blue Heron or osprey nest(s) 

 
  1400’ of a Bald Eagle nest

1
 

 
 Emergent Wetlands (if present, describe & quantify them on a separate sheet) 

  Emergent wetland vegetation at least seasonally flooded during the growing season (wood duck, 
green heron, black-crowned night heron, king rail, Virginia rail, coot, etc.) 

 
 Flooded > 5 cm        Present    Absent 

 
 Flooded > 25 cm (pied-billed grebe)       Present    Absent 

  Persistent emergent wetland vegetation at least seasonally flooded during the growing season 
(mallard, American bittern, sora, common snipe, red-winged blackbird, swamp sparrow, marsh wren)

 
 Flooded > 5 cm        Present    Absent 

 
 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

 
 Cattail emergent wetland vegetation at least seasonally flooded during the growing season 

 
 Flooded > 5 cm (marsh wren)      Present    Absent 

 
 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

  Fine-leafed emergent vegetation (grasses and sedges) at least seasonally flooded during the growing 
season (common snipe, spotted sandpiper, sedge wren) 

 
 Flooded > 5 cm        Present    Absent 

 
 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

 
IV. Landscape Context 

 A. Habitat Continuity (if present, describe the landscape context on a separate sheet and its 
importance for area-sensitive species) 

 
 Is the impact area part of an emergent marsh at least  1.0 acre in size?    Yes    No 

 
 (marsh and waterbirds)  2.0 acres in size?    Yes    No 

 
  5.0 acres in size?    Yes    No 

 
  10.0 acres in size?    Yes    No 

                                                      
1
 1400 feet is the distance used by NHESP for evaluating potential disturbance impacts on eagle nests under MESA. Keep in mind, however, that this 

doesn't give jurisdiction within 1400' of an eagle’s nest; it only identifies it on the checklist so that adverse effects can be avoided if work in a resource 
area is within 1400 feet. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
 Is the impact area part of a wetland complex at least  2.5 acres in size?    Yes    No 

 
 (turtles, frogs, waterfowl, mammals)  5.0 acres in size?    Yes    No 

 
  10.0 acres in size?    Yes    No 

 
  25.0 acres in size?    Yes    No 

 
 For upland resource areas is the impact area part of contiguous forested habitat at least  

 
 (forest interior nesting birds)  50 acres in size?    Yes    No 

 
  100 acres in size?    Yes    No 

 
  250 acres in size?    Yes    No 

 
  500 acres in size?    Yes    No 

 
 (grassland nesting birds)  > 1.0 acre in size?    Yes    No 

  (special habitat such as gallery floodplain forest, 
alder thicket, etc.) 

 > 1.0 acre in size?    Yes    No 

 
B. Connectivity with adjoining natural habitats 

 
  No direct connections to adjacent areas of wildlife habitat (little connectivity function) 

   Connectors numerous or impact area is embedded in a large area of natural habitat (limited 
 connectivity function) 

   Impact area contributes to a limited number of connectors to adjacent areas of habitat (somewhat 
 important for connectivity function) 

   Impact area serves as part of a sole connector to adjacent areas of habitat (important for 
 connectivity function) 

   Impact area serves as only connector to adjacent areas of habitat (very important for connectivity 
 function) 

 
V. Habitat Degradation (describe degradation and wildlife impacts on the back of the sheet) 

 
  Evidence of significant chemical contamination 

 
  Evidence of significant levels of dumping 

 
  Evidence of significant erosion or sedimentation problems 

 
  Significant invasion of exotic plants (e.g., purple loosestrife, Phragmites, glossy buckthorn) 

 
  Disturbance from roads or highways   Other human disturbance 

 
  Is the site the only resource area in the vicinity of an otherwise developed area 

  Note: These are not the only important habitat features that may be observed on a site. If the wildlife 
specialist identifies other features they should be noted in the application. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Wildlife Habitat Protection Guidance 
Appendix B: Detailed Wildlife Habitat Evaluation 

 Part 2. Field Data Form (continued) 

 
VI. Quantification Table for Important Habitat Characteristics 

 
Habitat Characteristic 

Amount Impacted in 
Impact Area 

Current (entire site) 
Post-Construction  

(entire site) 
  Example: standing 

dead trees 6-12” dbh 
 4  12  8 
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April 1, 2020 
 
David Hale 
55 BH LLC 
6 Liberty Way, Suite 203 
Westford MA 01886 
 
RE:         Project Location: 55 Summer Street, Walpole 

Project Description: Residential subdivision 
NHESP File No.: 19-38660 

 
Dear Applicant: 
 
Thank you for submitting the MESA Project Review Checklist, site plans (dated January 10, 2020)  and 
other required materials to the Natural Heritage and Endangered Species Program of the MA Division of 
Fisheries & Wildlife (the “Division”) for review pursuant to the Massachusetts Endangered Species Act 
(MESA) (MGL c.131A) and its implementing regulations (321 CMR 10.00). 
 
Based on a review of the information that was provided and the information that is currently contained 
in our database, the Division has determined that this project, as currently proposed, will not result in a 
prohibited Take of state-listed rare species.  This determination is a final decision of the Division of 
Fisheries & Wildlife pursuant to 321 CMR 10.18.  Any changes to the proposed project or any additional 
work beyond that shown on the site plans may require an additional filing with the Division pursuant to 
the MESA.  This project may be subject to further review if no physical work is commenced within five 
years from the date of issuance of this determination, or if there is a change to the project.  
 
Please note that this determination addresses only the matter of state-listed species and their habitats. 
If you have any questions regarding this letter please contact Emily Holt, Endangered Species Review 
Assistant, at (508) 389-6385. 
 
 
Sincerely,  

 
Everose Schlüter, Ph.D. 
Assistant Director 
 
cc: Brian Butler, Oxbow Associates, Inc. 
 



use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

0.4820 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
4.82 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

121.000 x 1/2 length of basin (x direction, in feet)
17.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 
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use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

0.4820 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
4.82 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

134.000 x 1/2 length of basin (x direction, in feet)
24.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

0.4820 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
4.82 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

115.000 x 1/2 length of basin (x direction, in feet)
25.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Re‐Calculate Now

0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

0 20 40 60 80 100 120 140

Groundwater Mounding, in feet

Pond #3

POND 3



use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

1.6540 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
16.54 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

62.000 x 1/2 length of basin (x direction, in feet)
21.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

0.4820 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
4.82 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

66.000 x 1/2 length of basin (x direction, in feet)
14.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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use consistent units (e.g. feet & days or inches & hours) Conversion Table

Input Values inch/hour feet/day

0.4820 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.260 Sy Specific yield, Sy (dimensionless, between 0 and 1)
4.82 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00

52.000 x 1/2 length of basin (x direction, in feet)
19.000 y 1/2 width of basin (y direction, in feet) hours days
1.000 t duration of infiltration period (days) 36 1.50

50.000 hi(0) initial thickness of saturated zone (feet)

50.906 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
0.906 Δh(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐

water 

Mounding, in 

feet

Distance from 

center of basin 

in x direction, in 

feet

0.906 0
0.905 20
0.901 40
0.896 50
0.887 60
0.872 70
0.847 80
0.807 90
0.742 100
0.475 120

Disclaimer

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 

Scientific Investigations Report 2010‐5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 

thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  

For a rectangular basin, if the user wants the water‐table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, 

if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   

Users can change the distances from the center of the basin at which water‐table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user‐specified inputs.  The user MUST click the 

blue "Re‐Calculate Now" button each time ANY of the user‐specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be 

done and values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 

(USGS SIR 2010‐5102), vertical soil permeability 

(ft/d) is assumed to be one‐tenth horizontal 

hydraulic conductivity (ft/d). 

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration 
basin is made available to the general public as a convenience for those wishing to replicate values 
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath 
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any 
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the 
USGS could have unintended, undesirable consequences. These consequences could include, but may not be 
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are 
inherent in results presented in the accompanying USGS published report. The USGS assumes no 
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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