The “Frimpter” Method for Determining High
Groundwater Levels in Massachusetts
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USGS Mission and Vision

Water
4  Resources A

The USGS mission is to monitor, analyze
and predict current and evolving dynamics
of complex human and natural Earth system
interactions and to deliver actionable
information at scales and timeframes
relevant to decision makers. Mission

Areas

Vision Statement: Lead the Nation in 21st-
century integrated research, assessments, 2T
and prediction of natural resources and M EUETEYEG

| e “ Minerals
processes to meet society’s needs.
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Mission Areas, Science Centers, Regions

) h: N W e S
- A »’b P 7 re

» Partnerships with stakeholders
developed at every level

« USGS often works directly with local
and regional partners including tribes,
states, municipalities, academia, other

federal agencies, etc.
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Water Resources Misson Area

Headquarters

The essence of the USGS Water
Science Strategy is built on the
concept of “water availability,”
defined as the spatial and
temporal distribution of water
guantity and quality, as related
to human and ecosystem needs,
as affected by human and
natural influences.

The WMA has 5 HQ Divisions
that work to observe,
understand, predict, and deliver
water science by building new
capabilities, tools, and delivery
systems to meet the Nation’s
water-resource needs.
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Integrated
Modeling
and
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Integrated
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https://www.usgs.gov/mission-areas/water-resources/water-resources-mission-area-key-officials-and-organizational

Overview of the New England WSC

* Five office locations * Over 140 Cooperators

e Over 180 staff * About 600 real-time and over 300 routine

» Hydrologic Technicians, Hydrologists, Physical TR IDeailiens

Scientists, Biologists, Administrative Staff, IT * Over 50 ongoing studies
Specialists, Technical Specialists, and Program
Managers

» 46 scientific publications and countless data points
(tens of millions) released in Federal Fiscal Year 2023

« Staff range from early-career students and recent
graduates to internationally-recognized experts

www.usgs.gov/centers/new-england-water-science-center



https://www.usgs.gov/centers/new-england-water-science-center
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Massachusetts Groundwater Network

Active Sites 3. i \
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Cooperators and Partners

*Massachusetts Department of

o Conservation and Recreation
)
o *Massachusetts Department of
- Environmental Protection
o]

*Cape Cod Commission

*U.S.Army
o Continuous Continuous
CRN Well @ Non-CRN
Well
Discrete
A CRN Well
1 Drought
Discrete Region
A Non-CRN -
Well State
Boundary

*CRN wells continue to be upgraded to real time continuous monitoring

>
B Climate Response Network (Caldwell and Fine, 2024)

science for a changing world



https://pubs.usgs.gov/fs/2024/3057/fs20243057.pdf
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Active Site Lithology
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*CRN wells continue to be upgraded to real time continuous monitoring




EXAMPLE OF USGS
GROUNDWATER
LEVEL MONITORING
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Mike Frimpter 1934 - 2021

« U.S. Army

* Williams College

* Boston University, PhD

 U.S. Geological Survey 1963 - 66

* University of Wisconsin 1966 - 71

« U.S. Geological Survey 1971 — ~94 Chief,
Massachusetts Office
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. T R PROBABLE HIGH GROUND-WATER LEVELS IN MASSACHUSETTS
. PROBABLE H’GH Qe t bomsyly By Michael H. Frimpter
GROUND-WATER LEVELS U.5. GEOLOGICAL SURVEY '
ON CAPE COD, MASSACHUSETTS Water Resources Investigations 80-1205

U.S. GEOLOGICAL SURVEY Open-File Report 80-1205

Water—-Resources Investigations
Open-File Report 80-1008

Original
Reports on
the Method

Prepared in cooperation with the
COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

March 1981




e Sh =the estimated depth below land surface to the high groundwater

" level
Th € F rim pte r * Sc = measured depth to groundwater at site of interest
Eq u atlo N e Sr =estimated maximum annual range at the site of interest
« OWoc = measured depth to groundwater at index well (same date)

* OWmax = recorded minimum depth to groundwater at index well
* OWr = maximum annual range in groundwater level at the index well

A. Test site B. Index well
Land surface Land surface .: Index well

Sh = Probable high l

groundwater level <+ Test pit

OWmax - Highest recorded
groundwater level

Sc - Sh - = 0Wc — DWmax R OWr = Maxi
= Annual range = NIRXmIMm
Sc = Current OWe = Current annual range
L 4 gmundwater level : v Water table ¥ groundwater level Water table

A



Surficial
Geology

OWr varies by
surficial
geology and
position in the
landscape or
setting
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Postglacial Deposits
- Coarse Stratified Deposits
- Fine Stratified Deposits

" End Moraine

Till

I ' Map area of this report
™~
"\ Major drainage basin

From Stone and Stone, 2006



https://pubs.usgs.gov/publication/ofr20061260A

Maximum
annual range
in water level

in glacial till

Frimpter, 1981

Excluding Cape Cod
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Maximum
annual range in
water level in
stratified drift
(sand and
gravel)

Frimpter, 1981

Excluding Cape Cod

IN FEET

WATER-LEVEL RANGE,
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Figure 10.--Probability of water-level range in sand
and gravel showing terrace and valley flat subgroups
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Selection of Sr
in the original
Frimpter
method
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10 ft on sand and gravel and
terraces

WATER-LEVEL RANGE, IN FEET
2]

Excluding Cape Cod

Frimpter, 1981 4

— EXAMPLE: A maximum water-level range of v
10 feet is expected to be equaled or
exceeded at about 5 percent of sites
2 | in sand and gravel on terraces -
0 1 1 1 1 1 1 | | 1 | 1 |

1 2 5 10 20 30 40.50 60 70 B8O 20 95 g8 99
PERCENTAGE OF SITES AT WHICH WATER-LEVEL RANGE IS EQUALED OR EXCEEDED

Figure 11.--Probability of water-level range in sand and gravel on terraces
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Figure 12.--Probability of water-level range
in sand and gravel in valley flats
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USGS 2020

Prepared in cooperation with the Massachusetts Department of Environmental Protection

re po rt to Updating Data Inputs, Assessing Trends, and Evaluating a
Method To Estimate Probable High Groundwater Levels in
eva I uate an d Selected Areas of Massachusetts
update the
Frimpter
method
Barclay and

Mullaney, 2020

2 USGS S ————

Scientific Investigations Report 20205036




A. Surficial deposit 20 B. Topographic setting

20
5.6 1.4 1.2 42 45 11.9 EXPLANATION
n=79 n=40 n=38 n=41 n=38 n=32 5.6 Median (50th percentile)
o o n=32 Number of values
JAY I 3 3
n n u a ra n ge O O O o O  Individual value ahove the

90th percentile

in updated o . 7 v ] N —— 90th percentile
. g S 75th percentile
Frimpter :
wo- - 101 o Lo [Tt ey e
method o 8 T

i —— 10th percentile

Maximum annual groundwater-level range, in feet

5+ - b o — O Individual value below the
_8_ _8_ 10th percentile
9 ° 8
§ B
0 .I 1 U I | | |
Stratified Till Hill Valley Near Upland
drift stream
Stratified drift Till
Excluding Cape Cod OwMax and OWr Sr
Updated Values *90th pct «Stratified drift hills: 7.96 feet
-~ from MassDEP *90th pct *Stratified drift in valleys: 4.25 feet
- USGS . *90th pct *Till near streams: 7.44 feet
-~ analysis
100th pct (max)  <Till in uplands: 16.74 feet


https://pubs.usgs.gov/publication/sir20205036
https://pubs.usgs.gov/publication/sir20205036
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
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Surficial Geology (24k) Map

Legend R N
Surficial Geology (24k) Map Units

Surficial Geology (24k) > Data Source ID DASO1

Surficial Geology (24k) Overlay . IdeConf certain
Areas of abundant outcrop or shallow ST 2 Label sd-f

bedrock :

Map Unit sd-f

Surficial Geology (24k) Map Units J MapUniPolygons 1D MUP128127

([ ] [ ] e : .
S r I C I a Aty e = Notes glacial stratified deposits, fine
| I Cranberry bog deposis - = S
y bog dep Symbeol -
.

. Beach and dune deposits

. Swamp deposits

. Salt-marsh and estuarine deposits
. Floodplain alluvium

. Valley-floor fluvial deposits

—_——— — T

. Alluvial-fan deposits ) === —l i e
. Inland-dune deposits = — J ! i = - — e Fi Hrathn
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. Stream-terrace deposits

Talus deposits
. Glacial stratified deposits, coarse
. Glacial stranfied deposits, fine

Glacial stratified deposits, glaciomarine
fine

. Stagnant-ice deposits
. End moraine deposits

. Thrust-moraine deposits

W ik

MassGIS Data: USGS 1:24,000 Surficial Geology | Mass.gov

Stone and others (2018)

Choose stratified drift (valley) for well
selection and Sr determination



https://www.mass.gov/info-details/massgis-data-usgs-124000-surficial-geology

Recently Updated Web Site with Values for Frimpter method
Closest well in same geology and setting is Lexington 104

< O M %) https://rconnect.usgs.gov/MA-high_gw/MA_high_gw.htm a ® |y 03 = S |

B= An official website of the United States government Here's how you know

ZUSGS

science for a changing world

Determining High Groundwater Levels in Massachusetts Map

The map and table on this web page provide information on wells in the New England Observation-Well Network which have been used as index wellsin the e [ R MA 4 2 50 saruing N
calculation of high groundwater levels, commonly known as the “Frimpter Method.” Values of highest groundwater level, or the 50th percentile of groundwater ot - ol & BAN de e 5048 *| Hydrologic Setting
levels (OWMax), and maximum or 90th percentile of annual range (OWr) in water level are based on monthly and daily measurements from the beginning of the | £ ___ .1 & A ) [ Stratified Drift, Hill

record through September 30, 2023. Sr (the estimated annual range at a test site) values reported here are provided by the Massachusstts Department of

Stratified Drift, Valley
Environmental Protection.

[ Till, Upland

Levels in e =

The original methodology for determination of high groundwater levels in mainland areas west of Cape Cod is in the report: Probable Hi

[ITill, Near Stream

Massachusetts. Amore recent report: Updating Data Inpu sessing Trends, and Evaluating a Method To Estimate Probable High Groundwater Level:

Areas of Massachusetts is also available through the USGS Publications Warehouse. : L =l 66 m

For Cape Cod, a slightly different method is used to estimate high groundwater levels.

g MA 24 Site: MA-LTW 104 LEXINGTON, MA | ] x i

gy, Biooks “Y¢  Aquifer type: Stratified Drift , Setting: Valley

1t K - OWmax 117 t OWr 2.79 f Lexington Wobkir
il | Link to data TgeS

Aquifer Type and Setting 920 - )
| Stratified Drift, Hill A2 g i d WhinpIe

Stratified Drift, Valley £ '
Till, Upland : ! J/ -
Till, Near Stream ! / 8

AN - F -

The updated methodology for using the values shown below is available from MassDEFP (external site).

et

Hil

Search

: lexington

Copy Excel

Table with statistics for use in estimation of high groundwater levels, [Values in feet below land surface datum, OWmax, high groundwater level used for particular setting; Sr, the estimated annual range at a test site (provided by the Massachusetts Department of Environmental Protection); OWr, maximum annual range or 90th percentile
of the annual range, depending upon the setting; Start Date is the date of the first water-level measurement for the site; and Start Date (daily data} is the first day with continuously recorded data.] Statistics for these wells as of: 2023-09-30.

Site Number Station Name Aquifer Type Setting Start Date Start Date (daily data) Sr OWmax OWr Link to Data

422627071154002 MA-LTW 104 LEXINGTON, MA Stratified Drift Valley 1964-12-01 2022-12-06 4.25 117 2,79 Link

Previous 1 Next

https://rconnect.usgs.gov/MA-high gw/

Sh = S¢ — —

OWc — OWmax
Sr=4.25, OWmax=1.17, OWr =2.79 OWI‘( )


https://rconnect.usgs.gov/MA-high_gw/

— G 1] G https://waterdata.usgs.gov/nwis/dv?referred_module=swésite_no=422627071154002 Ay

)

USGS 422627071154002 MA-LTW 104 LEXINGTON, MA
PROVISIONAL DATA SUBJECT TO REVISION

Available data for this site QI EGEERRVETIGEE] v Go

@ Click to hide station-specific text

NOTE: The precipitation data for this station are temporary and will only be displayed for 120 days.Time series of 15-minute or cumulative daily values WILL NOT be available for
retrieval following the 120-day display period. Although the instrumentation is calibrated at least once/year, the temporary classification means that documtated routine inspections
and other quality assurance measures are not performed that would make the data acceptable for archival, retrieval, or future use in general scientific or interpretive studies.

(7 N
Available Parameters Period of Record O.UtPUt format Days (365)
— . o O Graph
] All 1 Available Parameters for this site
evel. deoth Graph w/ stats —or --
72019 Water level, depth LSD({Mean) 2022-12-06 2025-03-01 Graph w/ meas Begin date
O Graph w/ (up to 3) parms 2024-03-01
- > End date
Tab-separated 20250301
O Tab-separated w/ meas
\& 4
Summary of all available data for this site
Instantaneous-data availability statement
Depth to water level, feet below land surface
USGS 4226278711546882 HA-LTH 184 LEXINGTON, HA Add up to 2 more sites and replot for "Depth to

8.8 180.0 water level, feet below land surface"

0.5 1179.5 @ Add site numbers M2

Enter up to 2 site
numbers separated by a
comma. A site number
consists of 8 to 15
digits

1.8 1179.8

1.5 1176.5

1176.8

2.5 1177.5

land surface
ra
i
@

3.0 1177.8

3.9 1176.5

DAILY Depth to water level, feet below
irounduwater level above HGVD 1929, feet

4.8 176.8



&« O A B https://waterdata.usgs.gov/nwis/dv?cb_72019=on&format=html&site_no=4226270711540028&legacy==&referred_module=sw8period=&begin_date=2024-03-01&end_date=2025-03-01

Daily Mean Depth to water level, feet below land surface

DATE Mar | Apr | May | Jun Jul Aug || Sep Oct | Nov | Dec | Jan Feb | Mar
2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2025 | 2025 | 2025
1 |1.88" |1.20A (2.17A |0.72” |[2.017 |[3.52” [|2.90” |3.50” |[3.48P ||1.10" |0.71P |[1.77" ||0.60P
2 |1.92A |[1.32A (2.20” |[0.85* ||2.10” |3.55” |[3.01A [3.51A |3.52P |[1.177 |[0.80P |[1.51P
3  [1.03A |[1.35” |2.30” ||0.92” [2.26” |3.58” |[3.14A |[3.53A |[3.54P ([1.23P |[0.92F |1.24°
4 ||1.10” |0.65* |[2.35” [0.95” [2.42” |[3.60” [3.18” ||3.54A |3.54° (1.25P |1.02P |[1.15P
5 |[1.17A2 [0.61A |[2.34A [1.01A [2.12A |[3.34A [3.23A |3.54A |3.50° (1.12P [1.12P |[1.19P
6 [1.13A ||0.82” [1.987 [1.13A [1.34” |[3.00A7 |[3.27A |[3.54A |[3.49F (1.28P |[1.16F |1.16°
7 ||0.64”~ |0.95” |[1.95A [1.31A [1.54A |[1.66” [3.29” [3.52P |3.50° (1.33P |1.26° |[1.30P
8 [0.80” |[1.08* [1.95” |1.70” |1.89” |[1.17A |[3.33A |[3.47° |[3.50° (1.32P |[1.37° |1.37° OWC -
9 [(0.95~ [1.21A |[1.64A [1.84A [2.03A |[1.08A [3.38” [3.43P |3.54P (1.42P |1.48P |[1.43P 2 29
10 |0.59” [1.33” [1.69” ||1.92” [2.13” |[1.15” |3.42” (3.43P |3.53P [1.22P |1.59P |[1.54°P '
11 |[0.82A [1.41A |[1.85” |[2.12” ||2.25" [[1.19” [3.47A |3.42° [3.47° ||0.85° [1.597 |1.57° Sr
12 [1.067 [1.054 [2.022 [2.25% [2.40~ [1.412 [3.51~ [3.43° |3.48° |[0.627 [1.70° [1.61° Sh =SC_OWr(OWC_meaX)
13 1.22A |0.93” |[2.16” ||2.38” |2.48” |[1.46” |3.55” (3.45P |3.52P (0.91P |1.69P |[1.35P
14 1.33A [1.14A |[2.22” ||2.10” |2.437 |[1.65” [3.59” (3.41P |3.50° (1.02° (1.72P |[1.03P
15 |1.437 1.2796"‘ 2.554 [11.82A |3.62” |[3.40° (3.47° [1.08P |1.797 |0.90°
16 |1.524 [1.414 [2.167 [1.072 [2.69 [1.722 [3.65~ [[3.42° [3.487 [[1.00° [1.827 |[0.70"
17 |1.56A |1.50” [2.01A ||1.09” |2.82” |[1.78” [3.68* ([3.45P |3.50° (1.06° (1.93P |/0.68P
18 |1.67~ |1.58~ [2.10A ||1.18” |[2.91A |[1.83A 3.70” (3.47° |[3.49P ||1.15P [1.96° |[0.77"
19 |1.76” |1.617 [2.16” ||1.34” |[3.03” |[1.76* |3.72” |3.48P ||3.48P ||0.93" |1.93° |(0.80"
20 |1.84A |[1.54A (2.21A |[1.59” |3.08* [1.15” |[3.75” |3.48P ||3.49P |(0.93P |[2.00P ||0.79P
21 |1.97A |[1.51A (2.287 |[1.33A |3.13A [1.25” |[3.77” |3.49P |3.45P |[1.01P | --- ||0.90P
22 |2.09” |[1.67A (2.34A |[1.31A~ |3.19” [1.35” |[3.70” |3.51P |[2.15P |[1.18P |[2.02P ||0.97P
23 |[1.71A |[1.76A |[2.36” |[1.23A |3.23A [1.41~ |3.66” |3.51" [1.06P |[1.25P |1.987 |1.01°




Sr

Sh = Sc - OWc — OWmax
OWr( )
Ca |CU Iatl ng e Sh =the estimated depth below land surface to the high groundwater
H . h level
Ig e Sc = measured depth to groundwater at site of interest
e Sr =estimated maximum annual range at the site of interest
Groundwater :

« OWoc = measured depth to groundwater at index well (same date)
* OWmax = recorded minimum depth to groundwater at index well
* OWr = maximum annual range in groundwater level at the index well

Sh = 10.90 — =22(2.29 — 1.17)
2.79

Sh =9.19 ft below land surface




Groundwater-
Level
Measurements
at site

] https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeld=continuous-72019-0&period =P365D&showMedian=true

collect the water data you need through Explore USGS Water Data. To learn more, read our announcement on the Water Data for

the Nation blog.

MA-A4W 159 0015 Bedford, MA - 422806071160302

LIl Legacy real-time page o

O 7 days O 30daysl year

Scale JELE=TIN Log

Continuous data

MA-A4W 159 0015 Bedford, MA - 422806071160302 Subscribe to WaterAlert
March 3, 2024 - March 3, 2025
Depth to water level, feet below land surface
Discontinued - Feb 09, 2025 10:00:00 PM EST
11.42 ft- Aug 21,2024 11:45:00 AM EDT !
7 |
8 |
; e
e |
10 —
" -\.‘- . .\-“'-\.-_- e “i"""-—...
I
Apr 2024 Jun 2024 Aug 2024 Oct 2024 Dec 2024 Feb 2025
0



https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true
https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true
https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true
https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true
https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true
https://waterdata.usgs.gov/monitoring-location/422806071160302/#dataTypeId=continuous-72019-0&period=P365D&showMedian=true

: * Srvalues determined from mapped
Frimpter zones of annual range with polygons
Method Use associated with each index well
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A CAPE COD MASSACHUSETTS EXAMPLE-
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Median Timing of High
Groundwater Levels 2004 - 2023

Typical timing of
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The Upper Limits of
the Range in these Zones of GW Level Range and Index Wells
zones is used as Sr
in the Frimpter
Equation

_Marshfield

Zone Sr (ft)
A 2

Range Zones
Feet

~10.00 - 2.00
©12.00 - 3.00
= 3.00 - 4.00
B 4.00 - 5.00
. == 5.00 - 6.00

Essr'f,LN‘RSA, NGA, USGS, Esri, TomTom, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS, USFWS

_ Mattapoisett

Frimpter and Fischer, 1983

_Vineyard Haven

ZUSGS




Zones for
USGS Index
Wells

Frimpter and Fischer, 1983

ZUSGS

(\Mattapoisett

~Marshfield

MA-TSW 89

" Kingston

_ North Plymouth
~_Plymouth

R \MA-WNW 17R

ELLFLEET,MA

Cape Cod
Bay

Myles Standish
State Forest

INDEX WELLS

7 MA-SDW 252R L TAIW-231
: T 1A1W-247R
T 1BMW-21R

CGW-138R
IMIW-29
1SDW-252R
SDW-253R
1TSW-89

JWNW-17R
©

Nantucket

Essr?,"i\'mSA, NGA, USGS, Esri, TomTom, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS, USFWS

_Vineyard Haven
Vinevard




Cape Cod
Commission

Web Tool

G w ] https://cccommission.maps.arcgis.com/apps/webappviewer/index.htmi?id=f1d0ad5a1b5d44c7976ed6a9749d2d4a

0 Directions

E

Plymouth

How to determine
HIGH GROUNDWATER LEVEL

MEASURE depth to water at project sits

SEARCH for project site on map or
address bar and click on parcel

READ dialogue box to determine current
index well water level and adjusiment

Bournedale
ESTIMATE project site high groundwater Sagamore
level by subiracting adjustment from

measured depth to water

SDW-252R

SDW-253R

Forestdale

Mattspoisett
West.
Yarmouth

New
Bedford

MIV-29
East:
Falmouth

Falghauth

High Groundwater Levels

© © rinaudess or piace

https://www.capecodcommission.org/our-

work/estimating-high-groundwater-levels/

EXEDennl

Yarmotith ¢

ADenis Port

Wellfleat

{EOWNVEITR

Eastham

Index Observation Well: CGW-
138R

This location is in Zone C.

Well measured 02/21/2025 is 27.95 ft below
land surface, and the corresponding
groundwater edjustment is 5.20 ft.
Subtracting this adjustment from the project
site depth to water will yield the depth 1o
estimated high groundwater.

Histerical data are available
capecodcommission.org/our-
&-cod-groundwater-levels/

Please note this area is designated
SHALLOW MARSH MEADOW OR FEN.
The high groundwster adjustment does
not apply in wetlands, areas under tidal

Zoomte e



https://www.capecodcommission.org/our-work/estimating-high-groundwater-levels/
https://www.capecodcommission.org/our-work/estimating-high-groundwater-levels/

Page1of3
Potential Water-Level Rise (feet) for Index Well- Reference Table
Following Technical Bulletin 92-001, estimations of high groundwater levels are needed for construction and land use
planning on Cape Cod. Using the appropriate index well and water-level range zone, water-level adjustment is provided,
defined as Step 4 in the High Ground Water-Level Computation Form.

ESTIMATION OF HIGH GROUND-WATER LEVELS FOR Index Well: AlW231
CONSTRUCTION AND LAND USE PLANNING-
A CAPE COD MASSACHUSETTS EXAMPLE- Index Well Depth to Water Water-Level Range Zone Adjustments (ft)
° UPDATED 1991 {feet below land surface) Zone A Zone B Zone € Zone D Zone E
REVISED 2006 24.1 0 0 0 0 0
rimpter
243 0.1 0.1 0.2 0.3 03
24.4 0.2 0.2 0.3 0.4 05
R N 24.5 0.2 03 0.4 05 0.6
r e O rt a n 2R N 246 0.3 0.3 0.5 0.7 0.8
¥ 24.7 0.3 0.4 0.6 0.8 0.9
p : 248 0.4 0.5 0.7 0.9 11
24.9 0.4 0.5 0.8 11 12
25.0 0.5 0.6 0.9 12 14
25.1 0.5 0.7 1 13 15
253 0.6 0.8 12 16 1.8
25.4 0.7 0.9 13 17 2
255 0.7 0.9 14 19 2.1
25.6 058 1 15 2 23
25.7 0.8 11 1.6 21 2.4
25.8 0.9 11 1.7 23 26
25.9 0.9 12 18 24 27
26.0 1 13 19 2.5 29
26.1 1 13 2 2.7 3
26.2 11 14 21 2.8 3.2
26.3 1.1 15 22 2.9 33
26.4 1.2 15 23 3.1 35
Cape Cod Commission 26.5 1.2 1.6 2.4 3.2 36
26.6 13 17 25 3.3 38
Prepafgdgecjmpeflatsim with the 26.7 13 1.7 2.6 35 3.9
Wt pbogical SureY. 268 14 18 27 36 41
26.9 14 19 28 3.7 42
27.0 15 19 29 3.9 a4
271 15 2 3 4 4.5
27.2 1.6 21 31 4.1 4.7
27.3 1.6 21 32 a3 48

Sr
OWr(OWc — OWmax)

\_'_I

“Water-Level Adjustment”

Sh =Sc -




Evaluation of the Frimpter Method
Discussing possible update On Ca pe Cod

with the Cape Cod Commission

Statistics for OWmax and OWr
need updating 57

Mapped ranges don’t match data .o,
in zones

Would be good to re-visit the .
zones for Sr .
Currently used method is g, e
lacking detailed = ZONE
documentation § E A
= B
Method detail needed in areas g - M C
. o .
close to the coastline £ Fel
E - .l
EE ———
E L ]

ZONE




Example to
illustrate the
challenges of

BARNSTABLE COUNTY

[ ] 1 1 . i
using the g | =N
' : ; Cid s lgm= CAMP 9
) ' o ) ! WELLFLEET Monitoring Location
' DUNES @ ~ctive Monitoring Locations

Frimpt
m t h d n Leaflet | USGS The Mational Map: Mational Boundaries Dataset, 3DEP Elevation Program, Geographic Names Information System, Mational Hydrography Dataset, N...
e O I CTop Left EEmy = ;K‘ - % A K = ’-)%op i
% Tae = . \ :

N

coastal areas

2 USGS




e Sh calculations using 15-minute data at

Frlmpte.r a tidal groundwater site
method in Y A N R
near-coast i
areas S o3
‘_?: 0.6 -
% 0.9.
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Links to
information on
the methods to
determine high
groundwater
levels and data

sources

USGS New England Water Science Center

Updating Data Inputs, Assessing Trends, and Evaluating a Method To Estimate Probable

High Groundwater Levels in Selected Areas of Massachusetts

Determining High Groundwater Levels in Massachusetts (recent updates, latest values to

use on Massachusetts Mainland here)
— MassDEP guidance for changes to the Frimpter Method

Massachusetts Surficial Geology

Groundwater Levels in New England

Cape Cod Commission — High Groundwater Levels

Historical Reports on Methods of Estimating High Groundwater in Massachusetts
— Probable high ground-water levels in Massachusetts

— ESTIMATION OF HIGH GROUND-WATER LEVELS FOR CONSTRUCTION AND LAND
USE PLANNING, CAPE COD MASSACHUSETTS UPDATED 1991, REVISED 2006



https://www.usgs.gov/centers/new-england-water-science-center
https://pubs.usgs.gov/publication/sir20205036
https://pubs.usgs.gov/publication/sir20205036
https://rconnect.usgs.gov/MA-high_gw/
https://www.mass.gov/doc/current-water-resources-conditions-and-frimpter-method-input-parameters/download
https://www.mass.gov/info-details/massgis-data-usgs-124000-surficial-geology
https://newengland.water.usgs.gov/web_app/GWW/GWW.html
https://www.capecodcommission.org/our-work/estimating-high-groundwater-levels/
https://pubs.usgs.gov/publication/ofr801205
https://www.capecodcommission.org/resource-library/file/?url=/dept/commission/team/Website_Resources/regulatory/HighGroundH20TechBulletin.pdf
https://www.capecodcommission.org/resource-library/file/?url=/dept/commission/team/Website_Resources/regulatory/HighGroundH20TechBulletin.pdf
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